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Up-to-date status was protective against severe disease,
involving seizures, encephalopathy, or pneumonia.

Pertussis vaccination
cuts disease severity
BY SHARON
WORCESTER

Frontline Medical News

ATLANTA – Pertussis vaccination does not eliminate the
risk of disease, but it does
appear to reduce disease severity, according to findings
from a study of more than
10,000 cases.
In fact, despite high acellular pertussis vaccine coverage in the United States,
48,277 cases were reported
in 2012, and many of these
were among vaccinated individuals – a result of waning
protection over time following childhood pertussis vaccination, Lucy A. McNamara,
Ph.D., of the Centers for Disease Control and Prevention

in Atlanta reported at the
International Conference on
Emerging Infectious Diseases.
To assess whether severe
symptoms or complications
are more common in those
who are not fully vaccinated,
Dr. McNamara and her colleagues identified a total of
10,092 pertussis case patients
from the Enhanced Pertussis
Surveillance/Emerging Infections Program network in
2010-2012 and collected case
information through vaccine
registries and interviews with
physicians and patients at six
network sites. Of those aged 3
months to 19 years, 81% were
up to date for pertussis vaccinations for their age, and of
adults, 45% had received Tdap.
See Pertussis · page 16
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Quality of care not
tied to pneumonia
readmissions

Pulmonary Medicine

Readmission causes are multifaceted.

IPF’s thyroid
prognosticator

BY SHANNON AYMES

Frontline Medical News

L

ower quality of care
was not associated with
pneumonia readmissions, according to a study
using a commercially available software program to
examine possibly preventable readmissions.
Rates of hospital readmission are now being used to
demonstrate hospital performance and the Centers
for Medicare & Medicaid
Services may even penalize
hospitals with high rates of
readmissions. As a result,
it has become increasingly
important to recognize clinical situations that may lead
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year’s fee schedule. • 8

to a potentially preventable
readmission.
The Potentially Preventable Readmission (PPRs)
software was developed
by 3M Health Information
Systems to identify such
cases and is being adopted
by some state Medicaid
programs. Dr. Ann M.
Borzecki of the Center for
Healthcare Organization
and Implementation Research in Bedford, Mass.,
and her colleagues sought
to understand if patients
with pneumonia flagged
by the PPR software as preventable readmissions were
associated with failures in
the process of care.
See Readmissions · page 9

Hypothyroidism predicted
mortality. • 21

Critical Care

Critical Care
Commentary
The intestinal microbiome:
Friend or foe? • 50

Lung Cancer

Never too late to
quit and win
Heavy smokers quiting after
screening still benefit. • 60

News From CHEST

ICD-10 tips
in the ICU
Get to know some key
critical care codes. • 86

Bevacizumab prolongs survival
in unresectable mesothelioma
BY SUSAN LONDON

Frontline Medical News

DENVER – Adding the
antiangiogenic antibody
bevacizumab to chemotherapy improves outcomes in
patients who have unresectable mesothelioma, with
little downside, according to

results of MAPS (the Mesothelioma Avastin Plus Pemetrexed-Cisplatin Study).
Median overall survival
in the multicenter randomized phase III trial was 2.75
months longer for patients
given bevacizumab in addition to the doublet of pemetrexed plus cisplatin, first

author Dr. Arnaud Scherpereel reported at a world
conference on lung cancer.
This benefit was achieved
with only a small increase
in the rate of grade 3 or 4
toxicity and no detriment to
quality of life.
“We feel that the treatment
See Mesothelioma · page 11
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In the treatment of pulmonary arterial hypertension (PAH, WHO Group I )

HELP HER WRITE FUTURE CHAPTERS
OPSUMIT® (macitentan) is the only ERA approved to delay disease progression as
both monotherapy and in combination with PDE-5 inhibitors or inhaled prostanoids1
OPSUMIT is an endothelin receptor antagonist (ERA) indicated for the treatment of
pulmonary arterial hypertension (PAH, WHO Group I) to delay disease progression.
Disease progression included: death, initiation of intravenous (IV) or subcutaneous
prostanoids, or clinical worsening of PAH (decreased 6-minute walk distance,
worsened PAH symptoms and need for additional PAH treatment).
OPSUMIT also reduced hospitalization for PAH.
Effectiveness was established in a long-term study in PAH patients with
predominantly WHO Functional Class II-III symptoms treated for an
average of 2 years.
Patients were treated with OPSUMIT monotherapy or in
combination with phosphodiesterase-5 inhibitors or
inhaled prostanoids.
Patients had idiopathic and heritable PAH (57%), PAH caused
by connective tissue disorders (31%), and PAH caused by
congenital heart disease with repaired shunts (8%).

IMPORTANT SAFETY INFORMATION
BOXED WARNING: EMBRYO-FETAL TOXICITY
Do not administer OPSUMIT to a pregnant female because it may cause fetal harm.
Females of reproductive potential: Exclude pregnancy before the start of treatment, monthly during treatment, and 1 month after
stopping treatment. Prevent pregnancy during treatment and for one month after stopping treatment by using acceptable methods
of contraception.
For all female patients, OPSUMIT is available only through a restricted program called the OPSUMIT Risk Evaluation and Mitigation
Strategy (REMS).
CONTRAINDICATIONS
Pregnancy: OPSUMIT may cause fetal harm when administered to a pregnant woman. OPSUMIT is contraindicated in females who are pregnant.
If OPSUMIT is used during pregnancy, apprise the patient of the potential hazard to a fetus.
WARNINGS AND PRECAUTIONS
Embryo-fetal Toxicity and OPSUMIT REMS Program
Due to the risk of embryo-fetal toxicity, OPSUMIT is available for females only through a restricted program called the OPSUMIT REMS Program.
For females of reproductive potential, exclude pregnancy prior to initiation of therapy, ensure use of acceptable contraceptive methods, and
obtain monthly pregnancy tests.
Notable requirements of the OPSUMIT REMS Program include:
Prescribers must be certified with the program by enrolling and completing training.
All females, regardless of reproductive potential, must enroll in the OPSUMIT REMS Program prior to initiating OPSUMIT. Male patients are not
enrolled in the REMS.
Females of reproductive potential must comply with the pregnancy testing and contraception requirements.
Pharmacies must be certified with the program and must only dispense to patients who are authorized to receive OPSUMIT.
6MWD: 6-minute walk distance; ERA: endothelin receptor antagonist; IV: intravenous; PAH: pulmonary arterial hypertension; PDE-5: phosphodiesterase type 5;
SC: subcutaneous; SERAPHIN: Study with an Endothelin Receptor Antagonist in Pulmonary Arterial Hypertension to Improve CliNical Outcome; ULN: upper limit
of normal; WHO: World Health Organization.

Please see Important Safety Information throughout and Brief Summary of Prescribing Information,
including BOXED WARNING for embryo-fetal toxicity, on adjacent pages.
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Patient dramatization

SERAPHIN: The first long-term outcome trial in PAH (average treatment 2 years)
to demonstrate the use of both monotherapy and combination therapy to delay
disease progression1,2
Patients were treated with OPSUMIT monotherapy or in combination with PDE-5 inhibitors or inhaled prostanoids1
SERAPHIN included both incident (recently diagnosed) and prevalent (previously diagnosed) patients3
Overall, the median time from diagnosis was 15 months, ranging from 1 day to 36 years3
25% of patients were diagnosed less than 6 months prior to enrollment in the study3
SERAPHIN was a randomized, double-blind, placebo-controlled, event-driven outcome study to assess the effect of OPSUMIT on disease
progression (time to first significant morbidity or mortality event), as defined by death, atrial septostomy, lung transplantation, initiation of
IV or SC prostanoids, or clinical worsening of PAH (decreased 6MWD, worsened PAH symptoms, and need for additional PAH treatment).1,2
WARNINGS AND PRECAUTIONS (continued)
Hepatotoxicity
Other ERAs have caused elevations of aminotransferases, hepatotoxicity, and liver failure. The incidence of elevated aminotransferases in the
SERAPHIN study >3 × ULN was 3.4% for OPSUMIT vs 4.5% for placebo, and >8 × ULN was 2.1% vs 0.4%, respectively. Discontinuations for hepatic
adverse events were 3.3% for OPSUMIT vs 1.6% for placebo.
Obtain liver enzyme tests prior to initiation of OPSUMIT and repeat during treatment as clinically indicated.
Advise patients to report symptoms suggesting hepatic injury (nausea, vomiting, right upper quadrant pain, fatigue, anorexia, jaundice, dark
urine, fever, or itching).
If clinically relevant aminotransferase elevations occur, or if elevations are
accompanied by an increase in bilirubin >2 × ULN, or by clinical symptoms
of hepatotoxicity, discontinue OPSUMIT. Consider re-initiation of OPSUMIT
when hepatic enzyme levels normalize in patients who have not experienced
clinical symptoms of hepatotoxicity.

Please see Important Safety Information throughout and
Brief Summary of Prescribing Information, including BOXED
WARNING for embryo-fetal toxicity, on adjacent pages.
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INDICATION
OPSUMIT® (macitentan) is an endothelin receptor antagonist (ERA) indicated for the treatment of pulmonary arterial hypertension (PAH,
WHO Group I) to delay disease progression. Disease progression included: death, initiation of intravenous (IV) or subcutaneous prostanoids,
or clinical worsening of PAH (decreased 6-minute walk distance, worsened PAH symptoms and need for additional PAH treatment).
OPSUMIT also reduced hospitalization for PAH.

Keep disease progression in mind from the start of therapy: OPSUMIT is the only ERA
approved to delay disease progression in FC II and III patients1
Kaplan-Meier estimates of risk of first primary endpoint event in SERAPHIN

45%

Event-free patients (%)

100

Risk Reduction
p<0.0001
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OPSUMIT*
63%
Placebo*
47%

60
40

Disease progression included: death,
initiation of IV or SC prostanoids, or clinical
worsening of PAH (decreased 6MWD,
worsened PAH symptoms and need for
additional PAH treatment).1

*Patients on PAH-specific background
therapy at baseline
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Summary of primary endpoint events
OPSUMIT 10 mg
(n=242)
n (%)

Placebo
(n=250)
n (%)

76 (31.4)

116 (46.4)

Worsening PAH

59 (24.4)

93 (37.2)

Death

16 (6.6)

17 (6.8)

IV/SC prostanoid

1 (0.4)

6 (2.4)

Patients with a primary endpoint event†
Component as first event

The beneficial effect of OPSUMIT was
primarily attributable to a reduction
in clinical worsening events (decreased
6MWD, worsened PAH symptoms, and
need for additional PAH treatment).1
†No patients experienced an event of lung
transplantation or atrial septostomy in the placebo
or OPSUMIT 10 mg treatment groups.

WARNINGS AND PRECAUTIONS (continued)
Hemoglobin Decrease
Decreases in hemoglobin concentration and hematocrit have occurred following administration of other ERAs and in clinical studies with
OPSUMIT. These decreases occurred early and stabilized thereafter.
In the SERAPHIN study, OPSUMIT caused a mean decrease in hemoglobin (from baseline to 18 months) of about 1.0 g/dL vs no change in the
placebo group. A decrease in hemoglobin to below 10.0 g/dL was reported in 8.7% of the OPSUMIT group vs 3.4% for placebo. Decreases in
hemoglobin seldom require transfusion.
Initiation of OPSUMIT is not recommended in patients with severe anemia. Measure hemoglobin prior to initiation of treatment and repeat
during treatment as clinically indicated.
Pulmonary Edema with Pulmonary Veno-occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated PVOD. If confirmed, discontinue OPSUMIT.
Decreased Sperm Counts
Other ERAs have caused adverse effects on spermatogenesis. Counsel men about potential effects on fertility.

Please see Important Safety Information throughout and Brief Summary of Prescribing Information,
including BOXED WARNING for embryo-fetal toxicity, on adjacent pages.
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INDICATION (continued)
Effectiveness was established in a long-term study in PAH patients with predominantly WHO Functional Class II-III symptoms treated
for an average of 2 years. Patients were treated with OPSUMIT monotherapy or in combination with phosphodiesterase-5 inhibitors or
inhaled prostanoids. Patients had idiopathic and heritable PAH (57%), PAH caused by connective tissue disorders (31%), and PAH caused by
congenital heart disease with repaired shunts (8%).

OPSUMIT provided consistent efficacy on the primary endpoint as monotherapy
or in combination with PDE-5 inhibitors or inhaled prostanoids1
Subgroup analysis of the primary endpoint in the SERAPHIN study
OPSUMIT
Placebo
No. of events/ No. of events/
No. of patients No. of patients

Hazard ratio

Characteristic

Hazard ratio
(95% CI)

Overall treatment effect
76/242

116/250

0.55
(0.41, 0.73)

Combination with PDE-5
inhibitors and/or inhaled
or oral prostanoids‡

50/154

68/154

0.62
(0.43, 0.89)

Monotherapy

26/88

48/96

0.45
(0.28, 0.72)

Primary endpoint

45%
Risk Reduction
p<0.0001

Concomitant PAH therapy
at baseline

0.1

1

38%
Risk Reduction

55%
Risk Reduction

10

Favors OPSUMIT Favors Placebo
‡The OPSUMIT indication includes combination with phosphodiesterase-5 inhibitors or inhaled prostanoids, but not oral prostanoids.

In the treatment of pulmonary arterial hypertension (PAH, WHO Group I)...

Don’t delay, treat today—keep disease progression in mind from the start of therapy in FC II and III patients.
OPSUMIT is approved for use as monotherapy or in combination with PDE-5 inhibitors or inhaled prostanoids1

ADVERSE REACTIONS
Most common adverse reactions (more frequent than placebo by ≥3%) were anemia (13% vs 3%), nasopharyngitis/pharyngitis (20% vs 13%),
bronchitis (12% vs 6%), headache (14% vs 9%), influenza (6% vs 2%), and urinary tract infection (9% vs 6%).
DRUG INTERACTIONS
Strong inducers of CYP3A4 such as rifampin significantly reduce macitentan exposure. Concomitant use of OPSUMIT with strong CYP3A4
inducers should be avoided.
Strong inhibitors of CYP3A4 like ketoconazole approximately double macitentan exposure. Many HIV drugs like ritonavir are strong inhibitors of
CYP3A4. Avoid concomitant use of OPSUMIT with strong CYP3A4 inhibitors. Use other PAH treatment options when strong CYP3A4 inhibitors
are needed as part of HIV treatment.
References: 1. OPSUMIT full prescribing information. Actelion Pharmaceuticals US, Inc. February 2015.
2. Pulido T, Adzerikho I, Channick RN, et al. Macitentan and morbidity and mortality in pulmonary arterial
hypertension. N Engl J Med. 2013;369:809-818. 3. Center for Drug Evaluation and Research, Food and Drug
Administration. Opsumit (macitentan) NDA 204410. Medical Review(s). 19 October 2013. http://www.accessdata.
fda.gov/drugsatfda_docs/nda/2013/204410Orig1s000MedR.pdf. Accessed April 15, 2015.
CI: confidence interval; CYP: cytochrome P450; FC: functional class; HIV: human immunodeficiency virus.

Please see Important Safety Information throughout and
Brief Summary of Prescribing Information, including BOXED
WARNING for embryo-fetal toxicity, on adjacent pages.
OPSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd.
© 2015 Actelion Pharmaceuticals US, Inc. All rights reserved. MAC-00701 0515
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OPSUMIT® (macitentan)
Table 1: Incidence of Elevated Aminotransferases in the SERAPHIN Study
Placebo
(N=249)

Rx only

>3 × ULN

3.4%

4.5%

BRIEF SUMMARY
The following is a brief summary of the full Prescribing Information for OPSUMIT®
(macitentan). Please review the full Prescribing Information prior to prescribing
OPSUMIT.

>8 × ULN

2.1%

0.4%

WARNING: EMBRYO-FETAL TOXICITY
• Do not administer OPSUMIT to a pregnant female because it may cause
fetal harm [see Contraindications (Pregnancy), Warnings and Precautions
(Embryo-fetal Toxicity), Use in Specific Populations (Pregnancy)].
• Females of reproductive potential: Exclude pregnancy before the start
of treatment, monthly during treatment, and 1 month after stopping
treatment. Prevent pregnancy during treatment and for one month after
stopping treatment by using acceptable methods of contraception [see
Use in Special Populations (Females and Males of Reproductive Potential) ].
• For all female patients, OPSUMIT is available only through a restricted
program called the OPSUMIT Risk Evaluation and Mitigation Strategy
(REMS) [see Warnings and Precautions (OPSUMIT REMS Program)].
INDICATIONS AND USAGE
Pulmonary Arterial Hypertension
OPSUMIT® is an endothelin receptor antagonist (ERA) indicated for the treatment of
pulmonary arterial hypertension (PAH, WHO Group I) to delay disease progression.
Disease progression included: death, initiation of intravenous (IV) or subcutaneous
prostanoids, or clinical worsening of PAH (decreased 6-minute walk distance,
worsened PAH symptoms and need for additional PAH treatment). OPSUMIT also
reduced hospitalization for PAH.
Effectiveness was established in a long-term study in PAH patients with predominantly
WHO Functional Class II-III symptoms treated for an average of 2 years. Patients were
treated with OPSUMIT monotherapy or in combination with phosphodiesterase-5
inhibitors or inhaled prostanoids. Patients had idiopathic and heritable PAH (57%),
PAH caused by connective tissue disorders (31%), and PAH caused by congenital heart
disease with repaired shunts (8%).
CONTRAINDICATIONS
Pregnancy
OPSUMIT may cause fetal harm when administered to a pregnant woman. OPSUMIT
is contraindicated in females who are pregnant. OPSUMIT was consistently shown to
have teratogenic effects when administered to animals. If OPSUMIT is used during
pregnancy, apprise the patient of the potential hazard to a fetus [see Warnings and
Precautions (Embryo-fetal Toxicity) and Use in Specific Populations (Pregnancy)].
WARNINGS AND PRECAUTIONS
Embryo-fetal Toxicity
OPSUMIT may cause fetal harm when administered during pregnancy and is
contraindicated for use in females who are pregnant. In females of reproductive
potential, exclude pregnancy prior to initiation of therapy, ensure use of acceptable
contraceptive methods and obtain monthly pregnancy tests [see Dosage and
Administration section 2.2 in full Prescribing Information and Use in Specific Populations
(Pregnancy, Females and Males of Reproductive Potential)].
OPSUMIT is available for females through the OPSUMIT REMS Program, a restricted
distribution program [see Warnings and Precautions (OPSUMIT REMS Program)].
OPSUMIT REMS Program
For all females, OPSUMIT is available only through a restricted program called
the OPSUMIT REMS Program, because of the risk of embryo-fetal toxicity [see
Contraindications (Pregnancy), Warnings and Precautions (Embryo-fetal Toxicity), and
Use in Specific Populations (Pregnancy, Females and Males of Reproductive Potential)].
Notable requirements of the OPSUMIT REMS Program include the following:
• Prescribers must be certified with the program by enrolling and completing training.
• All females, regardless of reproductive potential, must enroll in the OPSUMIT REMS
Program prior to initiating OPSUMIT. Male patients are not enrolled in the REMS.
• Females of reproductive potential must comply with the pregnancy testing and
contraception requirements [see Use in Specific Populations (Females and Males
of Reproductive Potential)].
• Pharmacies must be certified with the program and must only dispense to patients
who are authorized to receive OPSUMIT.
Further information is available at www.OPSUMITREMS.com or 1-866-228-3546.
Information on OPSUMIT certified pharmacies or wholesale distributors is available
through Actelion Pathways at 1-866-228-3546.
Hepatotoxicity
Other ERAs have caused elevations of aminotransferases, hepatotoxicity, and liver
failure. The incidence of elevated aminotransferases in the study of OPSUMIT in PAH
is shown in Table 1.

CHPH_6.indd 1

OPSUMIT 10 mg
(N=242)

In the placebo-controlled study of OPSUMIT, discontinuations for hepatic adverse events
were 3.3% in the OPSUMIT 10 mg group vs. 1.6% for placebo. Obtain liver enzyme
tests prior to initiation of OPSUMIT and repeat during treatment as clinically indicated.
Advise patients to report symptoms suggesting hepatic injury (nausea, vomiting,
right upper quadrant pain, fatigue, anorexia, jaundice, dark urine, fever, or itching). If
clinically relevant aminotransferase elevations occur, or if elevations are accompanied
by an increase in bilirubin >2 × ULN, or by clinical symptoms of hepatotoxicity,
discontinue OPSUMIT. Consider re-initiation of OPSUMIT when hepatic enzyme levels
normalize in patients who have not experienced clinical symptoms of hepatotoxicity.
Hemoglobin Decrease
Decreases in hemoglobin concentration and hematocrit have occurred following
administration of other ERAs and were observed in clinical studies with OPSUMIT.
These decreases occurred early and stabilized thereafter. In the placebo-controlled
study of OPSUMIT in PAH, OPSUMIT 10 mg caused a mean decrease in hemoglobin
from baseline to up to 18 months of about 1.0 g/dL compared to no change in the
placebo group. A decrease in hemoglobin to below 10.0 g/dL was reported in 8.7% of
the OPSUMIT 10 mg group and in 3.4% of the placebo group. Decreases in hemoglobin
seldom require transfusion. Initiation of OPSUMIT is not recommended in patients with
severe anemia. Measure hemoglobin prior to initiation of treatment and repeat during
treatment as clinically indicated [see Adverse Reactions (Clinical Trial Experience) ].
Pulmonary Edema with Pulmonary Veno-occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated PVOD.
If confirmed, discontinue OPSUMIT.
Decreased Sperm Counts
Other ERAs have caused adverse effects on spermatogenesis. Counsel men about
potential effects on fertility [see Use in Specific Populations (Females and Males
of Reproductive Potential) and Nonclinical Toxicology (Carcinogenesis, Mutagenesis,
Impairment of Fertility) ].
ADVERSE REACTIONS
Clinically significant adverse reactions that appear in other sections of the labeling
include:
• Embryo-fetal Toxicity [see Warnings and Precautions (Embryo-fetal Toxicity) ]
• Hepatotoxicity [see Warnings and Precautions (Hepatotoxicity)]
• Decrease in Hemoglobin [see Warnings and Precautions (Hemoglobin Decrease)]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.
Safety data for OPSUMIT were obtained primarily from one placebo-controlled clinical
study in 742 patients with PAH (SERAPHIN study). The exposure to OPSUMIT in this
trial was up to 3.6 years with a median exposure of about 2 years (N=542 for 1 year;
N=429 for 2 years; and N=98 for more than 3 years). The overall incidence of treatment
discontinuations because of adverse events was similar across OPSUMIT 10 mg and
placebo treatment groups (approximately 11%).
Table 2 presents adverse reactions more frequent on OPSUMIT than on placebo by ≥3%.
Table 2: Adverse Reactions
OPSUMIT 10 mg
(N=242)

Placebo
(N=249)

Anemia

13%

3%

Nasopharyngitis/pharyngitis

20%

13%

Bronchitis

12%

6%

Headache

14%

9%

Influenza

6%

2%

Urinary tract infection

9%

6%

Adverse Reaction

Postmarketing Experience
The following adverse reactions have been identified during post-approval use of
OPSUMIT. Because these reactions are reported voluntarily from a population of
uncertain size, it is not always possible to reliably estimate their frequency or establish
a causal relationship to drug exposure.
Immune system disorders: hypersensitivity reactions (angioedema, pruritus and rash)
Respiratory, thoracic and mediastinal disorders: nasal congestion

5/26/2015 10:42:04 AM
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OPSUMIT® (macitentan)

DRUG INTERACTIONS
Strong CYP3A4 Inducers
Strong inducers of CYP3A4 such as rifampin significantly reduce macitentan exposure.
Concomitant use of OPSUMIT with strong CYP3A4 inducers should be avoided [see
Clinical Pharmacology (Pharmacokinetics)].
Strong CYP3A4 Inhibitors
Concomitant use of strong CYP3A4 inhibitors like ketoconazole approximately double
macitentan exposure. Many HIV drugs like ritonavir are strong inhibitors of CYP3A4. Avoid
concomitant use of OPSUMIT with strong CYP3A4 inhibitors [see Clinical Pharmacology
(Pharmacokinetics)]. Use other PAH treatment options when strong CYP3A4 inhibitors are
needed as part of HIV treatment [see Clinical Pharmacology (Pharmacokinetics)].
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category X.
Risk Summary
OPSUMIT may cause fetal harm when administered to a pregnant woman and is
contraindicated during pregnancy. Macitentan was teratogenic in rabbits and rats at
all doses tested. A no-effect dose was not established in either species. If this drug
is used during pregnancy, or if the patient becomes pregnant while taking this drug,
advise the patient of the potential hazard to a fetus [see Contraindications (Pregnancy)].
Animal Data
In both rabbits and rats, there were cardiovascular and mandibular arch fusion
abnormalities. Administration of macitentan to female rats from late pregnancy
through lactation caused reduced pup survival and impairment of the male fertility
of the offspring at all dose levels tested.
Nursing Mothers
It is not known whether OPSUMIT is present in human milk. Macitentan and its
metabolites were present in the milk of lactating rats. Because many drugs are
present in human milk and because of the potential for serious adverse reactions
from macitentan in nursing infants, nursing mothers should discontinue nursing or
discontinue OPSUMIT.
Pediatric use
The safety and efficacy of OPSUMIT in children have not been established.
Geriatric use
Of the total number of subjects in the clinical study of OPSUMIT for PAH, 14% were 65
and over. No overall differences in safety or effectiveness were observed between these
subjects and younger subjects.
Females and Males of Reproductive Potential
Females
Pregnancy Testing: Female patients of reproductive potential must have a negative
pregnancy test prior to starting treatment with OPSUMIT and monthly pregnancy tests
during treatment with OPSUMIT. Advise patients to contact their health care provider
if they become pregnant or suspect they may be pregnant. Perform a pregnancy test if
pregnancy is suspected for any reason. For positive pregnancy tests, counsel patients
on the potential risk to the fetus [see Boxed Warning and Dosage and Administration
section 2.2 in full Prescribing Information].
Contraception: Female patients of reproductive potential must use acceptable methods
of contraception during treatment with OPSUMIT and for 1 month after treatment with
OPSUMIT. Patients may choose one highly effective form of contraception (intrauterine
devices (IUD), contraceptive implants or tubal sterilization) or a combination of
methods (hormone method with a barrier method or two barrier methods). If a
partner’s vasectomy is the chosen method of contraception, a hormone or barrier
method must be used along with this method. Counsel patients on pregnancy planning
and prevention, including emergency contraception, or designate counseling by
another healthcare provider trained in contraceptive counseling [see Boxed Warning].
Males
Testicular effects: Like other endothelin receptor antagonists, OPSUMIT may have an
adverse effect on spermatogenesis [see Warnings and Precautions (Decreased Sperm
Counts) and Nonclinical Toxicology (Carcinogenesis, Mutagenesis, Impairment of Fertility].
OVERDOSAGE
OPSUMIT has been administered as a single dose of up to and including 600 mg to
healthy subjects (60 times the approved dosage). Adverse reactions of headache,
nausea and vomiting were observed. In the event of an overdose, standard supportive
measures should be taken, as required. Dialysis is unlikely to be effective because
macitentan is highly protein-bound.
CLINICAL PHARMACOLOGY
Pharmacokinetics
Special Populations
There are no clinically relevant effects of age, sex, or race on the pharmacokinetics
of macitentan and its active metabolite.
Renal impairment : Exposure to macitentan and its active metabolite in patients with
severe renal impairment (CrCl 15-29 mL/min) compared to healthy subjects was increased
by 30% and 60%, respectively. This increase is not considered clinically relevant.

Hepatic impairment: Exposure to macitentan was decreased by 21%, 34%, and 6% and
exposure to the active metabolite was decreased by 20%, 25%, and 25% in subjects
with mild, moderate, or severe hepatic impairment (Child-Pugh Class A, B, and C),
respectively. This decrease is not considered clinically relevant.
Drug Interactions
In vitro studies
At plasma levels obtained with dosing at 10 mg once daily, macitentan has no relevant
inhibitory or inducing effects on CYP enzymes, and is neither a substrate nor an
inhibitor of the multi-drug resistance protein (P-gp, MDR-1). Macitentan and its active
metabolite are neither substrates nor inhibitors of the organic anion transporting
polypeptides (OATP1B1 and OATP1B3) and do not significantly interact with proteins
involved in hepatic bile salt transport, i.e., the bile salt export pump (BSEP) and the
sodium-dependent taurocholate co-transporting polypeptide (NTCP).
In vivo studies
Effect of other drugs on macitentan: The effect of other drugs on macitentan and its
active metabolite are studied in healthy subjects and are shown in Figure 1 below.
Figure 1
Interacting drug

Macitentan

Active metabolite

Point estimate and 90% CI

Point estimate and 90% CI

Recommendation

AUCtau
Cmax

No dose adjustment

AUCtau

No dose adjustment

Ketoconazole

AUCinf
Cmax

Avoid

Rifampin

AUCtau
Ctrough

Sildenafil

Cyclosporine-A C
trough

0.0

Avoid
0.5

1.0

1.5

2.0

Change relative to macitentan alone

2.5 0.0

0.5

1.0

1.5

Change relative to macitentan alone

Effects of other strong CYP3A4 inhibitors such as ritonavir on macitentan were not
studied, but are likely to result in an increase in macitentan exposure at steady state
similar to that seen with ketoconazole [see Drug Interactions (Strong CYP3A4 Inhibitors)].
Effect of macitentan on other drugs
Warfarin: Macitentan once daily dosing did not alter the exposure to R- and S-warfarin
or their effect on international normalized ratio (INR).
Sildenafil: At steady-state, the exposure to sildenafil 20 mg t.i.d. increased by 15%
during concomitant administration of macitentan 10 mg once daily. This change is not
considered clinically relevant.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Carcinogenicity studies of 2 years’ duration did not reveal any
carcinogenic potential at exposures 75-fold and 140-fold the human exposure (based
on AUC) in male and female mice, respectively, and 8.3- and 42-fold in male and
female rats, respectively.
Mutagenesis: Macitentan was not genotoxic in a standard battery of in vitro and in vivo
assays that included a bacterial reverse mutation assay, an assay for gene mutations
in mouse lymphoma cells, a chromosome aberration test in human lymphocytes, and
an in vivo micronucleus test in rats.
Impairment of Fertility: Treatment of juvenile rats from postnatal Day 4 to Day 114 led
to reduced body weight gain and testicular tubular atrophy at exposures 7-fold the
human exposure. Fertility was not affected.
Reversible testicular tubular dilatation was observed in chronic toxicity studies at
exposures greater than 7-fold and 23-fold the human exposure in rats and dogs,
respectively. After 2 years of treatment, tubular atrophy was seen in rats at 4-fold
the human exposure. Macitentan did not affect male or female fertility at exposures
ranging from 19- to 44-fold the human exposure, respectively, and had no effect on
sperm count, motility, and morphology in male rats. No testicular findings were noted
in mice after treatment up to 2 years.
Animal Toxicology
In dogs, macitentan decreased blood pressure at exposures similar to the therapeutic
human exposure. Intimal thickening of coronary arteries was observed at 17-fold
the human exposure after 4 to 39 weeks of treatment. Due to the species-specific
sensitivity and the safety margin, this finding is considered not relevant for humans.
There were no adverse liver findings in long-term studies conducted in mice, rats, and
dogs at exposures of 12- to 116-fold the human exposure.
Manufactured for:
Actelion Pharmaceuticals US, Inc.
5000 Shoreline Court, Ste. 200
South San Francisco, CA 94080, USA
ACT20150219
Reference: 1. OPSUMIT full Prescribing Information. Actelion Pharmaceuticals
US, Inc. February 2015.
®
OPSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd.
© 2015 Actelion Pharmaceuticals US, Inc. All rights reserved. MAC-00646 0215
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2016 Medicare fee schedule: What you should know
BY ALICIA GALLEGOS

VIEW ON THE NEWS

Frontline Medical News

T

he comments are in and shaping of the final Medicare Physician Fee Schedule for 2016 rests
now in the hands of officials at the
Centers for Medicare & Medicaid
Services. What are the key provisions
you need to know about to practice
successfully in 2016? Experts gave
their opinions in a webinar sponsored
by the American Health Lawyers Association (AHLA).

Physician Quality Reporting
System (PQRS)
CMS proposes to audit not only physician participants, but also vendors
who submit quality measure data on
behalf of doctors, under the 2016 proposed fee schedule. The agency recommends that vendors make available
contact information for each eligible
practitioner on behalf of whom it
submits data and retain data submitted to CMS for PQRS for 7 years.
Doctors who fail to report on nine
quality measures for PQRS will not
automatically face trouble, according to Daniel F. Shay, a health law
attorney in Philadelphia. In general,
individual physicians in PQRS must
report on at least nine measures covering three National Quality Strategy
(NQS) domains for at least 50% of
their Medicare patient base. But if
fewer than nine measures are reported, physicians have the chance to
explain themselves.
“In some cases, a practice may not
have at least nine measures that apply
to it, Mr. Shay said. “The [eligible
practitioner] would then be able to
report on fewer than nine measures,
but would be subject to the measure
application validity process, which basically means CMS audits the provider
to prove they couldn’t have reported
on all of the required measures.”
Also, CMS proposes extending participation in PQRS to doctors who
practice in critical access hospitals,
according to the 2016 proposed fee
schedule. PQRS is a voluntary quality reporting program that applies
adjustments to payments based on
benchmarks. CMS is suggesting that
physicians who practice in certain
critical access hospitals now have the
option to participate in the program –
such doctors were previously excluded.
Incident to service
When overseeing care that is “incident to” service, CMS proposes
that billing physicians also act as
supervising physicians. The proposal

Dr. Michael E. Nelson, FCCP, comments: This article provides one with
a good summary of a few of the potential changes that may be coming
in the next Medicare Physician Fee Schedule. These changes may impact
not only your reimbursement but also your reputation. Medical societies,
including the ACCP, often comment on the fee schedule to minimize the
potential impact on physician practice and maximize the potential for reimbursement. While individual practitioners would have a difficult time
keeping up with all of the changes on yearly basis, a knowledge of the
changes that impact one’s reimbursement is imperative. This will allow
one to implement adjustments rather than paying penalties.
could impact group practices who do
not typically use that structure, said
Washington health law attorney Julie
E. Kass during the AHLA webinar.
Incident to is defined as services
furnished incident to a physician’s professional services over the course of a
patient’s diagnosis or treatment. Medicare pays for services rendered by
employees of a physician only when
all incident to criteria are met. Those
criteria include that services rendered
by nonphysicians are under the direct
supervision of a physician physically
in the same office suite. In the proposed 2016 rule, CMS seeks to clarify
that the billing physician must be the
same physician who supervises the
ancillary personnel. Previously, group
practices may have billed under the
provider who ordered the treatment,
according to Ms. Kass.
“It sounds simple, but then you put
it into the context of what happens
in a real life practice,” she said. “I
think a lot of practices, in operationalizing this rule, have generally used
the ordering physician as the physician who billed for the service without paying a lot of attention to who
was the actual supervising physician.”
Group practices may want to rethink how they bill for incident to
services, and ensure the billing physician is the one who supervises the
treatment, she advised.
The Stark Law
Proposed changes to regulations
implementing the Stark Law could
make it easier for physicians to hire
new nonphysician providers (NPP) to
provide primary care. Under the fee
schedule proposal, hospitals would be
allowed to assist in the recruitment
of health professionals for physician
practices. Currently, hospitals may not
because remuneration could be considered a compensation relationship
between the hospital and physician
practice. The proposed change aims
to promote care team collaboration
and help curb primary care shortages.
The exception would permit re-

cruitment assistance and retention
payment from a hospital, rural health
clinic, or federally qualified health
center to a physician practice to
employ an NPP. However, the NPP
would have to be a bona fide employee of the physician practice and
provide primary care services. CMS
defines an NPP as a physician assistant, nurse practitioner, clinical nurse
specialist, or certified nurse-midwife.
CMS is also recommending a cap on
the total remuneration and duration
of assistance provided.
You will want
to ensure the
billing physician
also supervises
treatment for
‘incident to’
services.
MS. KASS

The limits aim to “make sure the
physicians have skin in the game in
bringing in the NPP,” Ms. Kass said.
“It’s not all going to be the burden of
hospital to provide recruiting assistance, but rather the physician has to
need and want the NPP enough to be
willing to bring them in as well without total support and assistance.”
Value-Based Payment
Modifier Program
CMS proposes a new way to determine the extent of payment cuts and
bonuses in the Value-Based Payment
Modifier program. The program
evaluates the performance of solo
practitioners and groups on the quality and cost of care they provide to
fee-for-service Medicare patients.
In 2016, the agency proposes to
adjust payments based on the size
of the participating group and to
determine that size by reviewing
claims data and its Provider Enrollment, Chain, and Ownership System
(PECOS)–generated list. CMS would
apply whichever number is lower in
PECOS or claims data.

Now is a good time for doctors to
check their PECOS data to ensure
the information is accurate and up to
date, Mr. Shay recommended.
As many expected, the Value-Based
Payment Modifier is slowly expanding to encompass more physicians.
Beginning Jan. 1, 2015, the value
modifier was applied to physician
payments under the fee schedule for
groups of 100 or more. In January, it
will be applied to physician payments
for doctors in groups of 10 or more.
In 2017, the modifier will apply to
solo practitioners and physicians in
groups of two or more. (All modifiers are based on performance periods
2 years prior.)
PQRS will continue to play a central
role in the Value-Based Payment Modifier system, Mr. Shay added. CMS is
proposing to use the PQRS reporting
period for 2016 as the basis for the 2018
value modifier. The agency will draw
from the group reporting option and
individual eligible professional (EP) reporting mechanisms proposed for 2016.
Physician Compare
Physicians should expect to have
more information about their performance reported to the Physician
Compare website under the proposed
2016 fee schedule. The site already
contain information on physician education, location, group affiliations,
and status in quality programs. CMS
now wants to include performance
rates on 2015 PQRS cardiovascular
disease prevention measures for
doctors who report them, in support of the Million Hearts program.
Additionally, CMS proposes that
groups receiving a pay increase under
the Value-Based Payment Modifier
Program report the data to the website. Doctors also would continue
reporting information about patient
experiences under the Consumer
Assessment of Healthcare Providers
& Systems (CAHPS) survey program.
The surveys are designed to capture
a patient’s experience receiving care
from their physician.
Mr. Shay noted that one concern
with the Physician Compare website
is that doctors have little recourse to
challenge information on the site.
Physicians have only a 30-day window to review information about
themselves and correct errors.
“There is no formal appeals mechanism for the website,” Mr. Shay.
CMS is currently reviewing feedback and comments submitted about
the proposed physician fee schedule
before issuing the final schedule, usually in November.
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No link to inferior quality of care

VIEW ON THE NEWS

Readmissions from page 1

Dr. Daniel Ouellette, FCCP, comments: Physicians and health care
systems face increasing scrutiny
for readmission of patients for the
same admission diagnosis. In some
cases, payment is being denied for
such readmissions on the basis that
the prevention of readmissions is
a quality indicator. Researchers at

the U.S. Veterans Health Administration have demonstrated in a
cross-sectional study that pneumonia readmissions were not linked
to inferior quality. If this important
finding is extended to other diagnoses, it raises the possibility that the
real driver for payment denial for
readmissions is cost, not quality.

group (total scores, 71.2 vs. 65.8 respectively, P = .14).
The authors write, “Among veterans readmitted after a pneumonia
discharge, we found no significant
difference in quality of care, as measured by processes of care received
during the index admission and after
discharge, between cases flagged as
PPRs and nonflagged cases.
“Indeed, contrary to our hypothesis, quality scores were slightly higher
among PPR-flagged cases.”

The authors emphasized that causes of readmissions are multifaceted
and many aspects may be out of the
control of the hospital. However,
they noted a concern for a lack of
postdischarge documentation and
emphasized the need for thorough
documentation at all levels of care.
The authors report no competing
interest. The study was funded by
the U.S. Department of Veterans
Affairs Health Service Research and
Development Service.

G EO M ARTINEZ /T HINKSTOCK

The researchers conducted a
cross-sectional retrospective observational study with Veterans Affairs electronic medical record (EMR) data from
October 2005 to September 2010.
Patients with diagnoses of pneumonia and a 30-day readmission
were identified and then flagged as
PPR-yes (for example, readmissions

IN

THIS

associated with quality of care problems) vs. PPR-no, using the 3M PPR
software. A tool to measure quality
of care was applied to 100 random
readmissions abstracted for full review. The study was published online
in BMJ Quality and Safety.
Of all the pneumonia readmission
cases, 72% were PPR-yes vs. 77% of
the 100 abstracted cases.
There were no significant differences between the groups other than
a trend toward more comorbidity in
the PPR-yes group.
After researchers adjusted for comorbidities and demographics, they
noted no significant difference in
quality of care between the PPR-yes
and PPR-no groups. Interestingly, the
PPR-yes group had slightly higher
quality scores than did the PPR-no

ISSUE

VIEW ON THE NEWS

E

ven with potentially preventable readmissions having a slightly higher,
although not significant, quality score, the question remains: Do the
flagged cases actually represent avoidable readmissions? The results bring up
further questions on including preventable readmissions in quality measures.
Rates of readmission may reflect several aspects of care including the
patient’s financial, environmental, and psychosocial factors. Furthermore,
failure to address patient factors that contribute to readmission rates may
abate hospital interventions to prevent those readmissions.
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AT THE AAST ANNUAL MEETING

LAS VEGAS – High body mass
index is strongly associated with
increased rates of heparin-induced
thrombocytopenia, based on findings
from a review of prospectively collected data from surgical and cardiac
intensive care unit patients presumed
to have the condition.
Of 304 patients included in the
review, 36 (12%) were positive for
heparin-induced thrombocytopenia
(HIT). The rates increased in tandem
with BMI. For example, the rate was
0% among 9 underweight individu-

als (BMI less than 18.5 kg/m2), 8%
among 119 normal-weight individuals (BMI of 18.5-24.9 kg/m2), 11%
among 98 overweight individuals
(BMI of 25-29.9 kg/m2), 18% among
67 obese individuals (BMI of 30-39.9
kg/m2), and 36% among 11 morbidly
obese individuals (BMI of 40 kg/m2
or greater), Dr. Matthew B. Bloom
reported at the annual meeting of
the American Association for the Surgery of Trauma.
The odds of HIT were 170%
greater among obese patients, compared with normal-weight patients
(odds ratio, 2.67), and 600% greater
among morbidly obese patients,
compared with normal-weight pa-

VIEW ON THE NEWS
Dr. Jennifer Cox, FCCP, comments: Thrombocytopenia is a common
disorder in the ICU and the work-up can be complex. Although the overall incidence of HIT is low, it has potentially devastating complications.
As the obesity epidemic in our society continues to climb, there has
also been an increase in the incidence of autoimmune diseases. Adipose
tissues secrete “adipokines,” which participate in the chronic low-grade
inflammatory state that is associated with obesity. These mediators are
involved in both immunity and inflammation. HIT, which is also an
antibody-mediated disease, appeared to have a strong correlation with
rising BMI in this review of 304 patients in an ICU setting. The overall
incidence of HIT in this review was 12%, but the odds were far greater
in the obese and morbidly obese, 170% and 600%, respectively. Since the
focus in this review was on surgical and cardiac patients, generalizability to other ICU populations may not have the same results. However,
when determining pre-test possibility for HIT, obesity may become a
significant variable in the assessment of the patient who requires further
work-up for HIT.

tients (odds ratio, 6.98), said Dr.
Bloom of Cedars-Sinai Medical Center, Los Angeles.
Logistic regression showed that
each 1-unit increase in BMI was associated with a 7.7% increase in the
odds of developing HIT, he noted.
Additionally, an anti-heparin/
PF4 (platelet factor 4) antibody OD
(optical density) value of 2.0 or
greater, but not of 0.4 or greater or
0.8 or greater, was also significantly
increased with BMI, and in-hospital
mortality increased significantly with
BMI above normal, he said.
Warkentin 4T scores used to differentiate HIT from other types of
thrombocytopenia were not found
to correlate with changes in BMI
in this study, nor were deep vein
thrombosis, pulmonary embolism,
or stroke.
The increase in PF4 with increasing
BMI may be a marker for overall increasing levels of circulating antibodies in the obese ICU population, but
more biochemical studies are needed
to tease this out, he said.
Patients included in the review
were all those admitted to the surgical and cardiac ICUs at Cedars-Sinai
over a more than 7-year period. They
had a mean age of 62.1 years, 59%
were men, and their mean BMI was
27 kg/m2.
The findings are among the first to
show a strong association between
BMI and HIT in ICU patients, Dr.
Bloom said, noting that several oth-
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BY SHARON WORCESTER

CHANGES

HIT risk strongly correlated with body mass index

PF4 antibody OD value of 2.0 or more
increased significantly with BMI.

er studies have shown that obesity is
linked with increased incidence and
increased severity of immune-mediated diseases, including rheumatoid
arthritis, systemic lupus erythematosus, and inflammatory bowel
disease.
“And HIT is an immune-mediated
disease,” he added.
“BMI may be an important new
clinical variable for estimating the
pre-test probability of HIT, and perhaps, in the future, patient ‘thickness’
could be considered a new ‘T’ in the
4T score, he concluded.
Dr. Bloom reported having no disclosures.
sworcester@frontlinemedcom.com

Clothing may transmit respiratory syncytial virus in NICU
BY SHARON WORCESTER

Frontline Medical News

ATLANTA – Clothing worn by caregivers and visitors may be an important vehicle for the transmission
of respiratory syncytial virus in the neonatal intensive
care unit setting, according to findings from a prospective study conducted in an Australian hospital.
In an effort to identify potential sources of RSV
transmission and to facilitate development of infection control strategies, the investigators swabbed
all health personnel, every third neonate and their
visitors, and any child clinically suspected of having

VIEW ON THE NEWS
Dr. Susan Millard, FCCP, comments: Fomites
are porous or nonporous surfaces or objects
that can become contaminated with viruses
and serve as transmission vehicles. RSV is
known to live on these fomites for many hours,
making our littlest patients very susceptible.
Clothing is a new concern!

an RSV infection. They detected RSV in 1 of 81 nasal
specimens collected from 55 neonates and in 4% of
80 visitors’ clothing swabs, Nusrat Homaira, Ph.D.,
of the University of New South Wales, Sydney, and
her colleagues reported in a poster at the International Conference on Emerging Infectious Diseases.
RSV also was detected in 1% of nose swabs
from the visitors and in 1% of nose swabs from 84
health care workers.
No RSV was detected on the clothing of health
care workers or on the hands of visitors or health
care workers, which may be explained by the
presence of alcohol-based hand rub at the point
of care and by prevalent hand hygiene practices
within the neonatal intensive care unit (NICU), the
investigators noted.
The investigators also collected environmental
swabs and detected RSV on 9% of high-touch areas, including bed rails; chairs; bed surfaces; countertops; and nurse’s and doctor’s station tables,
computers, and chairs.
Samples were collected once each week for 8
weeks during May and June of 2014.
RSV is a major cause of morbidity in very young

children, and premature infants have a 10-fold
increase in the risk of acquiring RSV infection.
Hospital-acquired cases are an important cause of
prolonged hospitalization, Dr. Homaira and her
associates noted.
The findings suggest that personal clothing may be
one of the modes of virus transmission, they said.
“Though the detection rate is low, personal clothing of caregivers/visitors do get contaminated with
RSV,” Dr. Homaira said in a written statement, noting that caregivers and visitors are not required to
change clothing when they walk into the NICU.
“There is a need for further research to evaluate
how long the virus remains infectious on personal
clothing, which will have policy implications in
terms of need for use of separate gowns by the visitors while they are in the NICU,” Dr. Homaira added, concluding that frequent cleaning of high-touch
areas and periodic screening of visitors for RSV as
they enter the NICU during seasonal epidemics also
may help limit disease transmission.
The investigators reported having no disclosures.
sworcester@frontlinemedcom.com
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A new treatment paradigm
Mesothelioma from page 1
of pemetrexed-cisplatin with bevacizumab is a new treatment paradigm
for mesothelioma patients eligible for
bevacizumab and not candidates for
curative surgery. And I think that most
of them may be eligible for this drug
because these patients are not so often
smokers and [have] lung conservation,
they have less comorbidities,” he said.
“Perhaps this treatment may be accepted as a new standard of care for
these patients.”
The control arm had much better
survival than had been seen historically with this chemotherapy, noted
Dr. Scherpereel, who is head of the
pulmonary and thoracic oncology
department and a professor at the
University Hospital (CHRU) of Lille,
France. This may have been because
of the trial’s eligibility criteria, chosen
to ensure that patients could receive
bevacizumab, or to the facts that patients had to be fit enough to undergo
thoracoscopy and that some received
pleurodesis before enrollment.
Bevacizumab benefit may therefore
differ in other patients, he acknowledged. “We will see in the real life. I
hope first to have the drug [available]
for this indication,” he said an the
conference sponsored by the International Association for the Study of
Lung Cancer.
Press conference moderator Dr.
James R. Jett, conference cochair and
a professor of medicine at National
Jewish Health in Denver, noted that
pemetrexed-cisplatin remains the
standard of care in the United States.
“We don’t have bevacizumab as the
standard, but this [trial] may very
well change that,” he said.
He wondered if the unusually
good outcomes in the control arm
were related to earlier diagnosis, but

said that regardless, bevacizumab still
showed a benefit. “I think the main
message here is that it’s important to
do concurrent controls because if we
were comparing to a historic control,

it would be very difficult,” he said.
MAPS was sponsored by the French
Cooperative Thoracic Intergroup and
was open to patients with mesothelioma who were not candidates for
surgery and had not received chemotherapy. Those who had pleural effusion were allowed to undergo a talc
Continued on following page
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‘Perhaps this
treatment may
be accepted as
a new standard
of care for these
patients.’
DR. SCHERPEREEL

10 years ago,
Boehringer Ingelheim
made history in
COPD treatment,

VIEW ON THE NEWS
Dr. Eric Gartman, FCCP, comments: This is welcome news in
the treatment of malignant mesothelioma – a devastating diagnosis
to receive. In this study, it is encouraging that the hard endpoint
of overall survival was examined,
and the results represent the
hope that we may be beginning
to make recognizable progress in
treating this disease. With the addition of more directed therapies
such as bevacizumab to treatment
regimens, we hold great anticipation that the future offers additional and increasingly beneficial
discoveries for these patients.

but that was only the beginning…
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Continued from previous page
pleurodesis at the time of diagnostic
thoracoscopy.
A total of 448 patients were randomized to open-label cisplatin and
pemetrexed, with versus without
bevacizumab (Avastin). The bevacizumab group additionally received

‘We don’t have
bevacizumab as
the standard, but
this [trial] may
very well change
that.’
DR. JETT

the drug alone as maintenance therapy after completing chemotherapy.
Cross-over was not allowed.
With a median follow-up of 39.4
months, the bevacizumab arm had
better median overall survival (18.82
vs. 16.07 months; hazard ratio, 0.76;
P = .015) – the trial’s primary endpoint – and progression-free survival

(9.59 vs. 7.48 months; hazard ratio,
0.61; P less than .0001).
“Usually the progression-free survival in the trials with best medical
treatment was between 6 and 7
months,” Dr. Scherpereel pointed
out. Similarly, “the best [overall survival] results with the standard treatment is close to 13 months.”

COPD treatment
built on strong roots—
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tiotropium, immediate hypersensitivity reactions, including
angioedema (including swelling of the lips, tongue, or
throat), itching, or rash have been reported. Hypersensitivity
UHDFWLRQVZHUHDOVRUHSRUWHGLQFOLQLFDOWULDOVZLWK67,2/72

Important Limitations of Use

WARNINGS AND PRECAUTIONS

67,2/72LV127LQGLFDWHGWRWUHDWDFXWHGHWHULRUDWLRQRI
COPD and is not indicated to treat asthma.

67,2/72VKRXOGQRWEHLQLWLDWHGLQSDWLHQWVZLWKDFXWHO\
deteriorating COPD, which may be a life-threatening
condition, or used as rescue therapy for acute symptoms.
Acute symptoms should be treated with an inhaled shortacting beta2-agonist. Patients who have been taking
inhaled, short-acting beta2-agonists on a regular basis
should discontinue the regular use of these drugs and use
them only for acute respiratory symptoms.
67,2/72VKRXOGQRWEHXVHGPRUHRIWHQRUDWKLJKHUGRVHV
WKDQUHFRPPHQGHGRULQFRQMXQFWLRQZLWKRWKHU/$%$DVDQ
overdose may result.
Immediate hypersensitivity reactions, including urticaria,
angioedema, rash, bronchospasm, anaphylaxis, or itching
PD\RFFXUDIWHUDGPLQLVWUDWLRQRI67,2/72,IVXFKD
UHDFWLRQRFFXUVGLVFRQWLQXHWKHUDS\ZLWK67,2/72DQG
consider alternative treatments. Patients with a history
of hypersensitivity reactions to atropine or its derivatives
should be closely monitored for similar hypersensitivity
UHDFWLRQVWR67,2/72
,ISDUDGR[LFDOEURQFKRVSDVPRFFXUV67,2/72VKRXOGEH
discontinued immediately.
67,2/72FDQSURGXFHDFOLQLFDOO\VLJQLƬFDQWFDUGLRYDVFXODU
HƪHFWLQVRPHSDWLHQWVDVPHDVXUHGE\LQFUHDVHVLQSXOVH
rate, systolic or diastolic blood pressure, and/or symptoms.
,IVXFKHƪHFWVRFFXU67,2/72PD\QHHGWREHGLVFRQWLQXHG
Use caution in patients with convulsive disorders,
thyrotoxicosis, diabetes mellitus, ketoacidosis, in patients
with known or suspected prolongation of the QT
interval, and in patients who are unusually responsive to
sympathomimetic amines.

IMPORTANT SAFETY INFORMATION
WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA) such as
olodaterol, one of the active ingredients in STIOLTO
RESPIMAT, increase the risk of asthma-related death.
Data from a large, placebo-controlled US study that
compared the safety of another long-acting beta2adrenergic agonist (salmeterol) with placebo added to
usual asthma therapy showed an increase in asthmarelated deaths in patients receiving salmeterol. This
ƬQGLQJZLWKVDOPHWHUROLVFRQVLGHUHGDFODVVHƪHFW
of all LABA, including olodaterol, one of the active
ingredients in STIOLTO RESPIMAT. The safety and
HƯ
  FDF\RI67,2/725(63,0$7LQSDWLHQWVZLWKDVWKPD
have not been established. STIOLTO RESPIMAT is not
indicated for the treatment of asthma.

CONTRAINDICATION
$OO/$%$DUHFRQWUDLQGLFDWHGLQSDWLHQWVZLWK
asthma without use of a long-term asthma control
PHGLFDWLRQ67,2/72LVFRQWUDLQGLFDWHGLQSDWLHQWVZLWK
Contains tiotropium, the active ingredient in
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“There was no significant difference between the two arms in the
percentage of drug delivery or the
percentage of patients having second-line treatment which could explain the increase of survival in the
bevacizumab arm,” he reported.
The proportion of patients experiencing grade 3 or 4 toxicity was higher

with bevacizumab (71.2% vs. 62.1%; P
= .04), largely because of more nonhematologic toxicity such as hypertension
and venous thromboembolism. However, this additional toxicity was manageable, according to Dr. Scherpereel.
Furthermore, in terms of quality
of life measures, patients in the
bevacizumab arm had a greater im-

provement in fatigue from baseline
(P = .046) and scores for other measures did not differ between arms.
“We did not find some predictive
clinical or biological marker [of bevacizumab benefit] for this study,” he
said. In particular, patients’ pretreatment levels of vascular endothelial
growth factor (VEGF) did not identi-

Introducing STIOLTO™ RESPIMAT®: from the makers of SPIRIVA®
•6LJQLƬFDQWLPSURYHPHQWLQOXQJIXQFWLRQ YV63,5,9$®5(63,0$7®DQGRORGDWHURO1
•/XQJIXQFWLRQLPSURYHPHQWVWDUWLQJZLWKLQPLQXWHVDQGODVWLQJKRXUV1
s6 7,2/725(63,0$7LV127DUHVFXHPHGLFDWLRQDQGGRHV127UHSODFHIDVWDFWLQJLQKDOHUVWRWUHDWDFXWHV\PSWRPV

•,PSURYHGOXQJIXQFWLRQYV63,5,9$5(63,0$7HDUOLHULQWKHFRXUVHRI&23'
•5HGXFHGUHVFXHPHGLFDWLRQXVHDWZHHN1
•)UHTXHQF\RIDGYHUVHHYHQWVLQSDWLHQWVWDNLQJ67,2/725(63,0$7ZDVFRPSDUDEOHWRWKDWIRUSDWLHQWVWDNLQJ
WKHLQGLYLGXDOFRPSRQHQWV1

Help your patients improve lung function from the start of COPD
maintenance therapy with STIOLTO RESPIMAT

)(91IRUFHGH[SLUDWRU\YROXPHLQVHFRQG

,03257$176$)(7<,1)250$7,21Ǔ&217o'ǔ
Use with caution in patients with narrow-angle glaucoma.
Instruct patients to contact a physician immediately
if signs or symptoms of acute narrow-angle glaucoma
develop (e.g., eye pain or discomfort, blurred vision, visual
halos or colored images in association with red eyes from
conjunctival congestion and corneal edema).
Use with caution in patients with urinary retention, which
FDQEHDVVRFLDWHGZLWKV\PSWRPVOLNHGLƯ
  FXOW\SDVVLQJ
urine and painful urination in patients with prostatic
hyperplasia or bladder-neck obstruction. Instruct patients
to consult a physician immediately should any of these signs
or symptoms develop.
Patients with moderate to severe renal impairment
FUHDWLQLQHFOHDUDQFHRIƧP/PLQ WUHDWHGZLWK67,2/72
VKRXOGEHPRQLWRUHGFORVHO\IRUDQWLFKROLQHUJLFVLGHHƪHFWV
Be alert to hypokalemia, which has the potential to produce
DGYHUVHFDUGLRYDVFXODUHƪHFWV%HDOHUWWRK\SHUJO\FHPLD

ADVERSE REACTIONS
7KHPRVWFRPPRQDGYHUVHUHDFWLRQVZLWK67,2/72
(>3% incidence and higher than any of the comparators –
tiotropium and/or olodaterol) were: nasopharyngitis,
12.4% (11.7%/12.6%), cough, 3.9% (4.4%/3.0%), and back
pain, 3.6% (1.8%/3.4%).

prolong the QTc interval. Therefore beta-agonists should
be used with extreme caution in patients being treated
with these drugs. Drugs that prolong the QTc interval
may be associated with an increased risk of ventricular
arrhythmias.
• Beta-blockers should be used with caution as they can
LQKLELWWKHWKHUDSHXWLFHƪHFWRIEHWDDJRQLVWVZKLFKPD\
produce severe bronchospasms in patients with COPD.
However, under certain circumstances, e.g. as prophylaxis
after myocardial infarction, there may be no acceptable
alternatives to the use of beta-blockers in patients with
COPD. In this setting, cardio selective beta-blockers could
be considered, although they should be administered with
caution.
r$YRLGFRDGPLQLVWUDWLRQRI67,2/72ZLWKRWKHU
anticholinergic-containing drugs as this may lead to an
LQFUHDVHLQDQWLFKROLQHUJLFDGYHUVHHƪHFWV
67,2/72LVIRURUDOLQKDODWLRQRQO\7KH67,2/72FDUWULGJHLV
RQO\LQWHQGHGIRUXVHZLWKWKH67,2/725(63,0$7LQKDOHU
,QIRUPSDWLHQWVQRWWRVSUD\67,2/72LQWRWKHH\HV

References: 1. STIOLTO RESPIMAT Prescribing Information.
5LGJHƭHOG&7%RHKULQJHU,QJHOKHLP3KDUPDFHXWLFDOV,QF
2.'DWDRQƭOH%RHKULQJHU,QJHOKHLP3KDUPDFHXWLFDOV,QF

DRUG INTERACTIONS
• Use caution if administering adrenergic drugs because
V\PSDWKHWLFHƪHFWVRIRORGDWHUROPD\EHSRWHQWLDWHG
• Concomitant treatment with xanthine derivatives,
steroids, or diuretics may potentiate any hypokalemic
HƪHFWRIRORGDWHURO
• Beta agonists, such as olodaterol, can acutely worsen the
ECG changes and/or hypokalemia that may result from
administration of non-potassium sparing diuretics. The
action of adrenergic agents on the cardiovascular system
may be potentiated by monoamine oxidase inhibitors
or tricyclic antidepressants or other drugs known to

Please see brief summary of
Prescribing Information on the
following pages.
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fy a group more likely to benefit. But
an ongoing companion study is still
evaluating other biomarkers, such as
mesothelin and endocan, he added.
Dr. Scherpereel disclosed that he and
coinvestigators had affiliations with
Roche and other companies. Roche
supplied bevacizumab and a research
grant for the biomarker studies.
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Prolonged sepsis increased inpatient mortality risk
BY DOUG BRUNK

Frontline Medical News

SAN DIEGO – The longer patients
have sepsis, the more likely they are
to die while in the hospital, a retro-

spective, single-center study showed.
However, lower respiratory tract
infection, methicillin-resistant Staphylococcus aureus infection, Charlson
score, and time to first antibiotic dose
were not significantly associated with
STIOLTO™ RESPIMAT® (tiotropium bromide
and olodaterol) inhalation spray, for oral inhalation use
BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing Information
WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA)
such as olodaterol, one of the active ingredients in STIOLTO RESPIMAT, increase the risk of
asthma-related death. Data from a large, placebo-controlled US study that compared the safety
of another long-acting beta2-adrenergic agonist
(salmeterol) with placebo added to usual asthma
therapy showed an increase in asthma-related
deaths in patients receiving salmeterol. This finding with salmeterol is considered a class effect of
all LABA, including olodaterol, one of the active
ingredients in STIOLTO RESPIMAT. The safety
and efficacy of STIOLTO RESPIMAT in patients
with asthma have not been established. STIOLTO
RESPIMAT is not indicated for the treatment of
asthma [see Contraindications, Warnings and
Precautions].
INDICATIONS AND USAGE: Maintenance Treatment
of COPD: STIOLTO RESPIMAT is a combination of tiotropium and olodaterol indicated for long-term, once-daily
maintenance treatment of airflow obstruction in patients
with chronic obstructive pulmonary disease (COPD),
including chronic bronchitis and/or emphysema. Important
Limitations of Use: STIOLTO RESPIMAT is not indicated
to treat acute deteriorations of COPD [See Warnings
and Precautions]; STIOLTO RESPIMAT is not indicated to
treat asthma. The safety and effectiveness of STIOLTO
RESPIMAT in asthma have not been established.
CONTRAINDICATIONS: All LABAs are contraindicated in
patients with asthma without use of a long-term asthma
control medication [see Warnings and Precautions].
STIOLTO RESPIMAT is not indicated for the treatment of
asthma. STIOLTO RESPIMAT is contraindicated in patients
with a hypersensitivity to tiotropium, ipratropium, olodaterol, or any component of this product [see Warnings
and Precautions]. In clinical trials and postmarketing
experience with tiotropium, immediate hypersensitivity
reactions, including angioedema (including swelling of the
lips, tongue, or throat), itching, or rash have been reported.
Hypersensitivity reactions were also reported in clinical
trials with STIOLTO RESPIMAT.
WARNINGS AND PRECAUTIONS: Asthma-Related
Death [See Boxed Warning]: Data from a large
placebo-controlled study in asthma patients showed
that long-acting beta2-adrenergic agonists may increase
the risk of asthma-related death. Data are not available to determine whether the rate of death in patients
with COPD is increased by long-acting beta2-adrenergic
agonists. A 28-week, placebo-controlled US study comparing the safety of another long-acting beta2-adrenergic
agonist (salmeterol) with placebo, each added to usual
asthma therapy, showed an increase in asthma-related
deaths in patients receiving salmeterol (13/13,176 in
patients treated with salmeterol vs. 3/13,179 in patients
treated with placebo; RR 4.37, 95% CI 1.25, 15.34). The
increased risk of asthma-related death is considered a
class effect of long-acting beta2-adrenergic agonists,
including olodaterol, one of the active ingredients in
STIOLTO RESPIMAT. No study adequate to determine
whether the rate of asthma-related death is increased in
patients treated with STIOLTO RESPIMAT has been conducted. The safety and efficacy of STIOLTO RESPIMAT in
patients with asthma have not been established. STIOLTO
RESPIMAT is not indicated for the treatment of asthma.
[See Contraindications]. Deterioration of Disease and
Acute Episodes: STIOLTO RESPIMAT should not be initiated in patients with acutely deteriorating COPD, which
may be a life-threatening condition. STIOLTO RESPIMAT
has not been studied in patients with acutely deteriorating COPD. The use of STIOLTO RESPIMAT in this setting
is inappropriate. STIOLTO RESPIMAT should not be used
for the relief of acute symptoms, i.e., as rescue therapy
for the treatment of acute episodes of bronchospasm.
STIOLTO RESPIMAT has not been studied in the relief

increased odds for mortality.
“Sepsis is a life-threatening acute
condition that is commonly associated with inpatient mortality,”
lead study author Joseph J. Carreno,
Pharm.D., said in an interview in
of acute symptoms and extra doses should not be used
for that purpose. Acute symptoms should be treated
with an inhaled short-acting beta2-agonist. When beginning STIOLTO RESPIMAT, patients who have been taking
inhaled, short-acting beta2-agonists on a regular basis
(e.g., four times a day) should be instructed to discontinue the regular use of these drugs and use them only for
symptomatic relief of acute respiratory symptoms. When
prescribing STIOLTO RESPIMAT, the healthcare provider
should also prescribe an inhaled, short-acting beta2agonist and instruct the patient on how it should be used.
Increasing inhaled beta2-agonist use is a signal of deteriorating disease for which prompt medical attention is
indicated. COPD may deteriorate acutely over a period of
hours or chronically over several days or longer. If STIOLTO
RESPIMAT no longer controls symptoms of bronchoconstriction, or the patient’s inhaled, short-acting beta2-agonist
becomes less effective or the patient needs more inhalation of short-acting beta2-agonist than usual, these may
be markers of deterioration of disease. In this setting, a
re-evaluation of the patient and the COPD treatment regimen should be undertaken at once. Increasing the daily
dosage of STIOLTO RESPIMAT beyond the recommended
dose is not appropriate in this situation. Excessive Use
of STIOLTO RESPIMAT and Use With Other LongActing Beta2-Agonists: As with other inhaled drugs
containing beta2-adrenergic agents, STIOLTO RESPIMAT
should not be used more often than recommended, at
higher doses than recommended, or in conjunction with
other medications containing long-acting beta2-agonists,
as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in
association with excessive use of inhaled sympathomimetic drugs. Immediate Hypersensitivity Reactions:
Immediate hypersensitivity reactions, including urticaria,
angioedema (including swelling of the lips, tongue or
throat), rash, bronchospasm, anaphylaxis, or itching may
occur after administration of STIOLTO RESPIMAT. If such
a reaction occurs, therapy with STIOLTO RESPIMAT should
be stopped at once and alternative treatments should be
considered. Given the similar structural formula of atropine
to tiotropium, patients with a history of hypersensitivity
reactions to atropine or its derivatives should be closely
monitored for similar hypersensitivity reactions to STIOLTO
RESPIMAT. Paradoxical Bronchospasm: As with other
inhaled medicines, STIOLTO RESPIMAT may cause paradoxical bronchospasm that may be life-threatening. If
paradoxical bronchospasm occurs, STIOLTO RESPIMAT
should be stopped immediately and alternative therapy
instituted. Cardiovascular Effects: Olodaterol, like other
beta2-agonists, can produce a clinically significant cardiovascular effect in some patients as measured by increases
in pulse rate, systolic or diastolic blood pressure, and/or
symptoms. If such effects occur, STIOLTO RESPIMAT may
need to be discontinued. In addition, beta-agonists have
been reported to produce ECG changes, such as flattening
of the T wave, prolongation of the QTc interval, and ST segment depression. The clinical significance of these findings
is unknown. Long acting beta2-adrenergic agonists should
be administered with caution in patients with cardiovascular disorders, especially coronary insufficiency, cardiac
arrhythmias, hypertrophic obstructive cardiomyopathy, and
hypertension. Coexisting Conditions: Olodaterol, like
other sympathomimetic amines, should be used with caution in patients with convulsive disorders or thyrotoxicosis,
in patients with known or suspected prolongation of the QT
interval, and in patients who are unusually responsive to
sympathomimetic amines. Doses of the related beta2-agonist albuterol, when administered intravenously, have been
reported to aggravate pre-existing diabetes mellitus and
ketoacidosis. Worsening of Narrow-Angle Glaucoma:
STIOLTO RESPIMAT should be used with caution in patients
with narrow-angle glaucoma. Prescribers and patients
should be alert for signs and symptoms of acute narrow-angle glaucoma (e.g., eye pain or discomfort, blurred
vision, visual halos or colored images in association with
red eyes from conjunctival congestion and corneal edema).
Instruct patients to consult a physician immediately should
any of these signs or symptoms develop. Worsening of
Urinary Retention: STIOLTO RESPIMAT should be used

advance of the annual Interscience
Conference on Antimicrobial Agents
and Chemotherapy. “To date, numerous interventions have evaluated the
impact of interventions on sepsis-related mortality. However, few have
with caution in patients with urinary retention. Prescribers
and patients should be alert for signs and symptoms of
prostatic hyperplasia or bladder-neck obstruction (e.g.,
difficulty passing urine, painful urination), especially
in patients with prostatic hyperplasia or bladder neck
obstruction. Instruct patients to consult a physician immediately should any of these signs or symptoms develop.
Renal Impairment: Because tiotropium is a predominantly renally excreted drug, patients with moderate to
severe renal impairment (creatinine clearance of ≤60 mL/
min) treated with STIOLTO RESPIMAT should be monitored
closely for anticholinergic side effects [see Use in Specific
Populations]. Hypokalemia and Hyperglycemia: Betaadrenergic agonists may produce significant hypokalemia
in some patients, which has the potential to produce
adverse cardiovascular effects. The decrease in serum
potassium is usually transient, not requiring supplementation. Inhalation of high doses of beta2-adrenergic agonists
may produce increases in plasma glucose. In patients
with severe COPD, hypokalemia may be potentiated by
hypoxia and concomitant treatment [see Drug Interactions],
which may increase the susceptibility for cardiac arrhythmias. Clinically notable decreases in serum potassium or
changes in blood glucose were infrequent during clinical
studies with long-term administration of olodaterol with the
rates similar to those for placebo controls. Olodaterol has
not been investigated in patients whose diabetes mellitus
is not well controlled.
ADVERSE REACTIONS: LABA, such as olodaterol, one of
the active components in STIOLTO RESPIMAT, increase the
risk of asthma-related death. STIOLTO RESPIMAT is not
indicated for the treatment of asthma [see Boxed Warning
and Warning and Precautions]. The following adverse
reactions are described, or described in greater detail, in
other sections: Immediate hypersensitivity reactions [see
Warnings and Precautions]; Paradoxical bronchospasm
[see Warnings and Precautions]; Worsening of narrowangle glaucoma [see Warnings and Precautions];
Worsening of urinary retention [see Warnings and
Precautions]. Clinical Trials Experience in Chronic
Obstructive Pulmonary Disease: Because clinical trials
are conducted under widely varying conditions, the incidence of adverse reactions observed in the clinical trials
of a drug cannot be directly compared to the incidences
in the clinical trials of another drug and may not reflect the
incidences observed in practice. The clinical program for
STIOLTO RESPIMAT included 7151 subjects with COPD in
two 52-week active-controlled trials, one 12-week placebocontrolled trial, three 6-week placebo-controlled crossover trials, and four additional trials of shorter duration. A
total of 1988 subjects received at least 1 dose of STIOLTO
RESPIMAT. Adverse reactions observed in the ≤12-week
trials were consistent with those observed in the 52-week
trials, which formed the primary safety database. The primary safety database consisted of pooled data from the
two 52-week double-blind, active-controlled, parallel group
confirmatory clinical trials. These trials included 5162 adult
COPD patients (72.9% males and 27.1% females) 40 years
of age and older. Of these patients, 1029 were treated with
STIOLTO RESPIMAT once daily. The STIOLTO RESPIMAT
group was composed of mostly Caucasians (71.1%) with
a mean age of 63.8 years and a mean percent predicted
FEV1 at baseline of 43.2%. In these two trials, tiotropium
5 mcg and olodaterol 5 mcg were included as active control
arms and no placebo was used. In these two clinical trials,
74% of patients exposed to STIOLTO RESPIMAT reported
an adverse reaction compared to 76.6% and 73.3% in the
olodaterol 5 mcg and tiotropium 5 mcg groups, respectively. The proportion of patients who discontinued due
to an adverse reaction was 7.4% for STIOLTO RESPIMAT
treated patients compared to 9.9% and 9.0% for olodaterol
5 mcg and tiotropium 5 mcg treated patients. The adverse
reaction most commonly leading to discontinuation was
worsening COPD. The most common serious adverse
reactions were COPD exacerbation and pneumonia. Table
1 shows all adverse drug reactions that occurred with an
incidence of >3% in the STIOLTO RESPIMAT treatment
group and a higher incidence rate than the active comparator groups listed.
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VITALS
Key clinical point: Prolonged duration
of sepsis is an early predictor of inpatient mortality.
Major finding: Significant risk factors for
inpatient mortality were time (in days) to
sepsis resolution (OR, 1.13) and being
initially admitted to the ICU (OR, 5.21).

Table 1: Number and frequency of adverse drug
reactions greater than 3% (and higher than any of the
comparators tiotropium and/or olodaterol) in COPD
patients exposed to STIOLTO RESPIMAT: Pooled data
from the two 52-week, double-blind, active-controlled clinical trials in COPD patients 40 years of age
and older

Data source: A retrospective case-control study of 248 patients at Albany
(N.Y.) Medical Center Hospital with
documented sepsis who received antimicrobial therapy.
Disclosures: Dr. Carreno reported having no financial disclosures.

component of STIOLTO RESPIMAT may interfere with
the effect of each other when administered concurrently.
Beta-blockers not only block the therapeutic effects of
beta-agonists, but may produce severe bronchospasm in
COPD patients. Therefore, patients with COPD should not
normally be treated with beta-blockers. However, under
certain circumstances, e.g. as prophylaxis after myocarSTIOLTO Tiotropium Olodaterol dial infarction, there may be no acceptable alternatives
Treatment
RESPIMAT
(5 mcg
(5 mcg to the use of beta-blockers in patients with COPD. In this
(once daily)
once
once
setting, cardioselective beta-blockers could be considdaily)
daily)
ered, although they should be administered with caution.
Body system
n=1029
n=1033
n=1038 Anticholinergics: There is potential for an additive
interaction with concomitantly used anticholinergic med(adverse drug
n (%)
n (%)
n (%)
reaction)
ications. Therefore, avoid co-administration of STIOLTO
RESPIMAT with other anticholinergic-containing drugs as
Infections and
this may lead to an increase in anticholinergic adverse
infestations
Nasopharyngitis 128 (12.4) 121 (11.7) 131 (12.6) effects [see Warnings and Precautions and Adverse
Reactions]. Inhibitors of Cytochrome P450 and P-gp
Respiratory,
Efflux Transporter: In a drug interaction study using the
thoracic, and
strong dual CYP and P-gp inhibitor ketoconazole, a 1.7-fold
mediastinal
increase of olodaterol maximum plasma concentrations
disorders
and AUC was observed [see Pharmacokinetics]. Olodaterol
Cough
40 (3.9)
45 (4.4)
31 (3.0) was evaluated in clinical trials for up to one year at doses
Musculoskeletal
up to twice the recommended therapeutic dose. No dose
and connective
adjustment of STIOLTO RESPIMAT is necessary.
tissue disorders
USE IN SPECIFIC POPULATIONS: Pregnancy: Teratogenic
Back Pain
37 (3.6)
19 (1.8)
35 (3.4)
Effects: Pregnancy Category C.: There are no adequate
Other adverse drug reactions in patients receiving STIOLTO and well-controlled studies with STIOLTO RESPIMAT or its
RESPIMAT that occurred in ≤3% of patients in clinical individual components, tiotropium bromide and olodaterol,
studies are listed below: Metabolism and nutrition disor- in pregnant women. Animal reproduction studies were
ders: dehydration; Nervous system disorders: dizziness, conducted with the individual components of STIOLTO
insomnia; Eye disorders: glaucoma, intraocular pressure RESPIMAT, tiotropium bromide and olodaterol. STIOLTO
increased, vision blurred; Cardiac/vascular disorders: RESPIMAT should be used during pregnancy only if the
atrial fibrillation, palpitations, supraventricular tachycar- potential benefit justifies the potential risk to the fetus.
dia, tachycardia, hypertension; Respiratory, thoracic, and Tiotropium: No evidence of structural alterations was
mediastinal disorders: epistaxis, pharyngitis, dysphonia, observed in rats and rabbits at approximately 790 and
bronchospasm, laryngitis, sinusitis; Gastrointestinal disor- 8 times the recommended human daily inhalation dose
ders: dry mouth, constipation, oropharyngeal candidiasis, (RHDID; on a mcg/m2 basis at maternal inhalation doses of
dysphagia, gastroesophageal reflux disease, gingivitis, 1471 and 7 mcg/kg/day in rats and rabbits, respectively).
glossitis, stomatitis, intestinal obstruction including ileus However, in rats, tiotropium caused fetal resorption, litter
paralytic; Skin and subcutaneous disorders: rash, pru- loss, decreases in the number of live pups at birth and
ritus, angioneurotic edema, urticaria, skin infection, and the mean pup weights, and a delay in pup sexual matuskin ulcer, dry skin, hypersensitivity (including immediate ration at approximately 40 times the RHDID (on a mcg/m2
reactions); Musculoskeletal and connective tissue disor- basis at a maternal inhalation dose of 78 mcg/kg/day). In
ders: arthralgia, joint swelling; Renal and urinary disorders: rabbits, tiotropium caused an increase in post-implantation
urinary retention, dysuria, and urinary tract infection.
loss at approximately 430 times the RHDID (on a mcg/m2
DRUG INTERACTIONS: Adrenergic Drugs: If additional basis at a maternal inhalation dose of 400 mcg/kg/day).
adrenergic drugs are to be administered by any route, they Such effects were not observed 2at approximately 5 and
should be used with caution because the sympathetic 95 times the RHDID (on a mcg/m basis at maternal inhaeffects of olodaterol, one component of STIOLTO RESPIMAT lation doses of 9 and 88 mcg/kg/day in rats and rabbits,
may be potentiated [see Warnings and Precautions]. respectively). Olodaterol: Olodaterol was not teratogenic in
Sympathomimetics, Xanthine Derivatives, Steroids, rats at approximately 2731 times the RHDID (on an AUC
or Diuretics: Tiotropium has been used concomitantly basis at a maternal inhalation dose of 1054 mcg/kg/day).
with short-acting and long-acting sympathomimetic Placental transfer of olodaterol was observed in pregnant
(beta-agonists) bronchodilators, methylxanthines, and oral rats. Olodaterol has been shown to be teratogenic in New
and inhaled steroids, without increases in adverse reac- Zealand rabbits at approximately 7130 times the RHDID
tions. Concomitant treatment with xanthine derivatives, in adults (on an AUC basis at a maternal inhalation dose
steroids, or diuretics may potentiate any hypokalemic of 2489 mcg/kg/day). Olodaterol exhibited the following
effect of olodaterol [see Warnings and Precautions]. Non- fetal toxicities: enlarged or small heart atria or ventricles,
Potassium Sparing Diuretics: The ECG changes and/ eye abnormalities, and split or distorted sternum. No sigor hypokalemia that may result from the administration of nificant effects occurred at approximately 1353 times the
non-potassium sparing diuretics (such as loop or thiazide RHDID in adults (on an AUC basis at a maternal inhalation
diuretics) can be acutely worsened by beta-agonists, espe- dose of 974 mcg/kg/day). Labor and Delivery: There
cially when the recommended dose of the beta-agonist are no adequate and well-controlled human studies that
is exceeded. Although the clinical significance of these have investigated the effects of STIOLTO RESPIMAT on
effects is not known, caution is advised in the co-adminis- preterm labor or labor at term. Because of the potential
tration of STIOLTO RESPIMAT with non-potassium sparing for beta-agonist interference with uterine contractility, use
diuretics. Monoamine Oxidase Inhibitors, Tricyclic of STIOLTO RESPIMAT during labor should be restricted
Antidepressants, QTc Prolonging Drugs: STIOLTO to those patients in whom the benefits clearly outweigh
RESPIMAT, as with other drugs containing beta2-agonists, the risks. Nursing Mothers: Clinical data from nursing
should be administered with extreme caution to patients women or infants exposed to STIOLTO RESPIMAT or its
being treated with monoamine oxidase inhibitors or tri- individual active components are not available. Tiotropium,
cyclic antidepressants or other drugs known to prolong olodaterol, and metabolites of olodaterol are excreted into
the QTc interval because the action of adrenergic ago- the milk of lactating rats. It is not known whether these
nists on the cardiovascular system may be potentiated by compounds are excreted in human milk, but because many
these agents. Drugs that are known to prolong the QTc drugs are excreted in human milk and given these findings
interval may be associated with an increased risk of ven- in rats, caution should be exercised if STIOLTO RESPIMAT
tricular arrhythmias. Beta-Blockers: Beta-adrenergic is administered to a nursing woman. Pediatric Use: COPD
receptor antagonists (beta-blockers) and the olodaterol does not normally occur in children. The safety and effec-

examined duration of sepsis as a predictor of mortality.”
An earlier analysis conducted by
Dr. Carreno and his associates at the
Albany (N.Y.) College of Pharmacy
and Health Sciences found that the
duration of sepsis may be reduced
through the use of multimodal interventions implemented by intertiveness of STIOLTO RESPIMAT in the pediatric population
has not been established. Geriatric Use: Based on available data, no adjustment of STIOLTO RESPIMAT dosage
in geriatric patients is warranted. Of the 1029 patients
who received STIOLTO RESPIMAT at the recommended
dose once daily in the clinical studies from the pooled
1-year database, 525 (51.0%) were <65 years of age,
407 (39.6%) were 65 to <75, 96 (9.3%) were 75 to <85,
and 1 (0.1%) was ≥85. No overall differences in effectiveness were observed, and in the 1-year pooled data, the
adverse drug reaction profiles were similar in the older
population compared to the patient population overall.
Hepatic Impairment: No dose adjustment is needed
in patients with mild and moderate hepatic impairment.
A study in subjects with severe hepatic impairment was
not performed. Renal Impairment: No dose adjustment
is required for patients with renal impairment. However,
patients with moderate to severe renal impairment (creatinine clearance of ≤60 mL/min) treated with STIOLTO
RESPIMAT should be monitored closely for anticholinergic
side effects [see Warnings and Precautions].
OVERDOSAGE: STIOLTO RESPIMAT contains both tiotropium bromide and olodaterol; therefore, the risks associated
with overdosage for the individual components described
below apply to STIOLTO RESPIMAT. Tiotropium: High doses
of tiotropium may lead to anticholinergic signs and symptoms. However, there were no systemic anticholinergic
adverse effects following a single inhaled dose of up to
282 mcg tiotropium in 6 healthy volunteers. In a study
of 12 healthy volunteers, bilateral conjunctivitis and
dry mouth were seen following repeated once-daily
inhalation of 141 mcg of tiotropium. Dry mouth/throat
and dry nasal mucosa occurred in a dose-dependent
[10-40 mcg daily] manner, were observed following
14-day dosing of up to 40 mcg tiotropium bromide
inhalation solution in healthy subjects. Olodaterol: The
expected signs and symptoms with overdosage of
olodaterol are those of excessive beta-adrenergic stimulation and occurrence or exaggeration of any of the
signs and symptoms, e.g., myocardial ischemia, angina
pectoris, hypertension or hypotension, tachycardia,
arrhythmias, palpitations, dizziness, nervousness, insomnia, anxiety, headache, tremor, dry mouth, muscle spasms,
nausea, fatigue, malaise, hypokalemia, hyperglycemia, and
metabolic acidosis. As with all inhaled sympathomimetic medications, cardiac arrest and even death may
be associated with an overdose of olodaterol. Treatment
of overdosage consists of discontinuation of STIOLTO
RESPIMAT together with institution of appropriate symptomatic and supportive therapy. The judicious use of a
cardioselective beta-receptor blocker may be considered, bearing in mind that such medication can produce
bronchospasm. There is insufficient evidence to determine if dialysis is beneficial for overdosage of STIOLTO
RESPIMAT. Cardiac monitoring is recommended in cases
of overdosage.
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disciplinary teams.
For the current study, the researchers set out to evaluate the relationship
between time to sepsis resolution
and inpatient mortality by reviewing
the records of 248 patients with documented sepsis who received antimicrobial therapy at Albany Medical
Center Hospital. They defined time to
sepsis resolution as time in days from
blood culture to first date with fewer
than two signs of systemic inflammatory response syndrome.
The mean age of the patients was
63 years, 67% were male, and 31%
What was
surprising to me
was the increase
in mortality that
was seen with
each day of
unresolved sepsis.
DR. CARRENO

initially were admitted to the intensive care unit. The most prevalent
sources of infection were genitourinary (24%), lower respiratory tract
(17%), and endovascular (17%),
while the most prevalent organisms
isolated were coagulase-negative
Staphylococcus (20%), Escherichia coli
(18%), Streptococcus (15%), and methicillin-sensitive S. aureus (8%).
In all, 21 patients (9%) died. On
multivariable analysis, the only significant risk factors for inpatient mortality
were time (in days) to sepsis resolution (odds ratio, 1.13) and being initially admitted to the ICU (OR, 5.21).
“What was most surprising to me
was the steady increase in mortality
that was seen with each day of unresolved sepsis,” Dr. Carreno commented. “We hypothesized that there
would be an association between
time to sepsis resolution and mortality, but we thought that there would
be a natural cut point rather than a
steady increase in risk.”
Others factors such as lower respiratory tract infection, Charlson score,
methicillin-resistant S. aureus infection, and time to first antibiotic dose
didn’t have a significant association
with increased odds for mortality.
“In our study, prolonged duration
of sepsis was an early predictor of
inpatient mortality,” he concluded. “Hence, patients’ response to
therapy should be evaluated early
in therapy. Our study supports recommendations from the Food and
Drug Administration’s new guidance
for clinical trials and the Centers for
Disease Control and Prevention’s antibiotic ‘time out’ concept.”
dbrunk@frontlinemedcom.com
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TCAD regimen shows promise against H3N2 flu
BY SHARON WORCESTER

Frontline Medical News

ATLANTA – Triple-combination
antiviral drug therapy offers a
broad-spectrum treatment option for
H3N2 variant influenza virus, according to findings from an in vitro study.
The findings suggest that the combination could play an important role
in the event of an influenza pandemic, Carrie Sitz reported in a poster
at the International Conference on
Emerging Infectious Diseases.
After a human infection with the
novel A/H3N2 variant was reported in
2011, and trivalent inactivated influenza
vaccine was found to be of limited use,
as it provided protection against H3N2
but not the H3N2 variant (H3N2v)
in ferrets and elicited cross-protection
against H3N2 in young adults but not
older adults or children, a triple-combination antiviral therapy (TCAD)
regimen was considered.

Amantadine, oseltamivir carboxylate, and ribavirin each were tested
alone and in double and triple combinations against the novel H3N2
variant virus carrying genes from avian, swine, and human origins. Triple
therapy achieved a therapeutic effect
with lower doses of component
drugs, compared with monotherapies
of antivirals as single agents, said
Ms. Sitz, a microbiology research assistant at the Naval Health Research
Center, San Diego.
The agents, which each have different mechanisms of action and which
function at distinct points in the virus
life cycle, were tested using the various combinations in 96-well plates
seeded with Madin-Darby Canine
Kidney (MDCK) epithelial cells. They
were found to produce synergistic
antiviral activity, she noted.
A control experiment in the absence of the drugs also was performed.

Of note, amantadine had no activity as a single agent against H3N2v,
even at 100 mcg/mL, the highest
dose tested. However, amantadine
did contribute to the synergy of the
TCAD regimen. This effect was concentration dependent; the potential
synergy volume increased steadily
and significantly from about 300
to about 450, to about 575, and to
about 600 as the amantadine concentration increased from +0.32, to
+1.0, to +3.2, to +10, Ms. Sitz noted,
adding that this may indicate that
amantadine, which is known to have
widespread resistance, can still play a
therapeutic role in the setting of the
TCAD regimen.
Vaccines are usually an effective
safeguard against seasonal influenza
but may be inadequate in seasons
when a novel influenza emerges, resulting in compromised standard of
care for treating the emergent viruses, she said, noting that this is espe-

cially true in immunocompromised
patients.
“These issues point to the likelihood that we may be unprepared
for a novel influenza virus displaying
both virulence and transmissibility,”
she added.
The current findings suggest that
TCAD, which has previously been
shown to be effective against seasonal and H5 influenza strains, is a
broad-spectrum treatment option
that could potentially play a role
in pandemic preparedness. The
mechanism by which oseltamivir
carboxylate and ribavirin potentiate
amantadine in combination therapy
is unknown, and further testing is
needed for evaluation, she concluded.
This study was sponsored by the
Armed Forces Health Surveillance
Center. The authors had no disclosures.
sworcester@frontlinemedcom.com

60% risk reduction

VIEW ON THE NEWS

Pertussis from page 1

Dr. Eric Gartman, FCCP, comments: The conclusions from this study have significant implications in clinical medicine and may run contrary
to the generally held belief that up-to-date vaccination status confers near-complete protection
against the disease for which we are vaccinating.
As such, it is apparent clinicians need to consider
pertussis in all appropriate clinical presentations,

and not be falsely reassured by vaccination history. While it certainly is encouraging that vaccination offers significant protection from severe
disease and routinely should be recommended
for our patients, it underscores that we all need
to recognize the limitations of our efforts and
the need for continued vaccine research and development.

The effect on posttussive vomiting was independent of antibiotic treatment timing, which
further underscores the value of both rapid
treatment and completion of the pertussis vacci-

nation schedule, Dr. McNamara commented.
Dr. McNamara reported having no disclosures.

Up-to-date status was protective against severe
disease, defined as disease involving seizures, encephalopathy, pneumonia, or hospitalization, in children
aged 7 months to 6 years, who had about a 60% reduction in risk, compared with those who were not
up to date. Up-to-date status also reduced the risk of
posttussive vomiting, which sometimes accompanies
severe coughing fits, by about 25% in those aged 19
months to 64 years, she said, adding that the risk of
vomiting after coughing was about 38% lower in this
age group when patients received antibiotic treatment within 1 week of the start of the illness.

Frontline Medical News
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pending for each of the five most
costly medical conditions rose by
at least 21% from 2002 to 2012, the
Agency for Healthcare Research and
Quality reported.
That smallest-of-the-five increase of
21% belonged to the most expensive
of the five, heart conditions, which
rose from $83.5 billion in 2002 (in
2012 dollars) to $101 billion in 2012.
The largest-of-the-five increase
went to cancer, which jumped 46%
from $59.8 billion to $87.5 billion,
with mental disorders showing the
next-largest increase as costs rose
43% from $58.6 billion to $83.6
billion, according to data from the

Medical Expenditure Panel Survey.
The same conditions made up the
top five in both 2002 and 2012.
The average expenditure per person
affected actually went down slightly
for mental disorders – from $1,887 to
$1,849 – but the number of persons
affected rose 45%, from 31.1 million
in 2002 to 45.2 million in 2012, which
was the largest increase among the
five most costly conditions.
The number of people affected
went down 1% for trauma-related
disorders and 10% for asthma and
chronic obstructive pulmonary disease and rose almost 18% for heart
conditions and 42% for cancer, the
AHRQ said.
rfranki@frontlinemedcom.com

Total medical spending for the five most costly conditions
120

2002

2012

Mental
disorders

Asthma and
COPD

100
80
60

FRONTLINE M EDICAL N EWS

BY RICHARD FRANKI

up for the most costly medical conditions

Billions of 2012 dollars

DATA WATCH: Spending

sworcester@frontlinemedcom.com

40
20
0
Heart
conditions

Trauma-related
disorders

Cancer

Notes: Based on data from the Medical Expenditure Panel Survey. COPD = chronic obstructive
pulmonary disease.
Source: Agency for Healthcare Research and Quality

What if your PAH patient
may not have PAH?
A ventilation-perfusion (V/Q) scan can rule out chronic thromboembolic
pulmonary hypertension (CTEPH) in patients diagnosed with PAH, which
is the only form of pulmonary hypertension that can be potentially cured
by surgery.1
If you know what to look for, a V/Q scan makes it relatively easy to spot.1

*

As many as 1 out of every 25 of your
previously treated PE patients (>3 months
of anticoagulation2) may develop CTEPH.3,4*
References:
1. Kim NH, Delacroix M, Jenkins DP, et al.
Chronic thromboembolic pulmonary hypertension.
J Am Coll Cardiol. 2013;62(suppl D):D92-D99.
2. Wilkens H, Lang I, Behr J, et al. Chronic
thromboembolic pulmonary hypertension (CTEPH):
updated recommendations of the Cologne
Consensus Conference 2011. Int J Cardiol.
2011;154S:S54-S60.
3. Pengo V, Lensing AWA, Prins MH, et al.
Incidence of chronic thromboembolic pulmonary
hypertension after pulmonary embolism.
N Engl J Med. 2004;350(22):2257-2264.
4. Tapson VF, Humbert M. Incidence and
prevalence of chronic thromboembolic
pulmonary hypertension: from acute to chronic
pulmonary embolism. Proc Am Thorac Soc.
2006;3(7):564-567.

*Based on a study with 223 patients in which 3.8% were diagnosed with CTEPH
within 2 years of their first episode of pulmonary embolism with or without prior
deep-vein thrombosis (95% CI, 1.1 to 6.5). CTEPH did not develop after two years in
any of the 132 remaining patients with more than 2 years of follow up.

VISIT scan4CTEPH.COM
FOR MORE INFORMATION
Bayer HealthCare LLC
100 Bayer Boulevard, Whippany, NJ 07981 USA
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Screening for CTEPH in Patients With
Suspected Pulmonary Hypertension

*

presented by

RICHARD CHANNICK, MD
Richard N. Channick, MD, is Associate Professor of Medicine at Harvard Medical School, Boston, Massachusetts,
and has been Director of the Pulmonary Hypertension and Thromboendarterectomy Program at Massachusetts
General Hospital in Boston since 2009.

CTEPH IS A FORM OF PULMONARY HYPERTENSION

Chronic thromboembolic pulmonary
hypertension is a form of pulmonary
hypertension (PH), designated by the
World Health Organization as Group 4 PH.
There are 5 WHO Groups of PH1:
1: Pulmonary arterial hypertension
2: PH due to left heart disease
3: PH due to lung diseases and/or hypoxia
4: CTEPH
5: PH with unclear multifactorial mechanisms

R

ecently, Klok et al have coined the term
“post-pulmonary embolism syndrome” to
describe chronic complications of pulmonary
embolism (PE), involving permanent changes in
pulmonary artery flow, pulmonary gas exchange and/
or cardiac function which are associated with
symptoms of dyspnea and decreased exercise
capacity.2 The most serious manifestation of this
syndrome—and the most serious complication of
acute PE—is chronic thromboembolic pulmonary
hypertension, or CTEPH.2,3 As many as 1 in 25
survivors of acute PE may go on to develop CTEPH
within 2 years.4
Hemodynamically, CTEPH is most often defined
as a mean pulmonary arterial pressure (mPAP) ≥25
mmHg, with pulmonary capillary wedge pressure
(PCWP) ≤15 mmHg. These levels must be obtained via
right heart catheterization, and they must be observed
in the presence of multiple chronic/organized, occlusive
thrombi/emboli in the pulmonary arteries after at least
3 months of effective anticoagulation.5
Symptoms of CTEPH are nonspecific6 and include
dyspnea on exertion, fatigue, weakness, chest pain,
syncope, hemoptysis, and lower-extremity edema.7
Among the risk factors for CTEPH are unprovoked
or recurrent PE, young age at the time of first PE, and
splenectomy.7
CTEPH is unique among the five groups of PH
insofar as it is the only form that is potentially
curable—via pulmonary thromboendarterectomy
(PTE, also known as pulmonary endarterectomy
[PEA]), the treatment of choice for surgical candidates
with CTEPH.8-10 It is this potential to effect a curative
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treatment that makes it imperative to suspect and screen
for CTEPH—and to differentiate CTEPH from other
forms of PH—when patients present with symptoms
consistent with PH.
HOW DOES CTEPH DEVELOP?
CTEPH results after a single PE or recurrent PEs
that create endothelialized residua that obstruct or
substantially narrow pulmonary arteries.11 The
absence or depletion of endogenous nitric oxide may
contribute to endothelial dysfunction in CTEPH.12
Obstruction and narrowing of the pulmonary
arteries drives pulmonary arterial pressures to
abnormal levels and increases pulmonary vascular
resistance (PVR).11 Over time, developing small
vessel vasculopathy can lead to right ventricular
afterload, progression of PH, and CTEPH.13 If
CTEPH is unrecognized or left untreated, right
ventricular dysfunction can progress, ultimately
resulting in right heart failure.13
HOW COMMON IS CTEPH?
Based on data from small observational studies that
followed survivors of acute PE, incidence of CTEPH
has been estimated to be 0.57% (N=866 survivors
of acute PE observed) to 3.8% (N=314 survivors of
acute PE observed)—or almost 1 in 25—within 2
years of the first acute event.3,13 A more recent, but
smaller (N=146 acute PE survivors followed for 26
months) study found that 8 survivors of acute PE
were suspected to have CTEPH, and 7 of these—or
4.8% of the study population—were confirmed to
have CTEPH.14 Yet another study of survivors of
acute PE (N=104) saw 5.8% of patients develop
CTEPH within 2 years. Further follow-up saw an
additional 4 cases develop beyond 2 years (time
period not specified) for a total of 9.1% of the
original study population.15

The absence of prior acute PE does not
exclude a diagnosis of CTEPH9,16,17
Applying even the lower end of this range of
estimates to the annual population of survivors of
acute PE suggests there could be thousands of incident
cases of CTEPH each year in the US. Further,
though CTEPH is a complication of acute PE, as
many as 25% to 30% of patients who have CTEPH
may never have had an overt PE or a history suggestive of PE.9,16,17 The true incidence of CTEPH may,
therefore, be underestimated, because postembolism

As many as 1 in 25 survivors of acute PE
(>3 months of anticoagulation) may go on
to develop CTEPH within 2 years 4
observational studies do not include patients who
have no history of venous thromboembolism.13
HOW DO WE SCREEN FOR CTEPH?
As noted, symptoms of CTEPH are nonspecific,
and as a result, CTEPH is often misdiagnosed and
is under recognized in practice.6 If after at least 3
months of anticoagulation following an episode of
acute PE a patient still has or develops symptoms of
dyspnea, fatigue, decreased exercise capacity, or another
of the symptoms of PH, one should suspect and either
screen for CTEPH or refer the patient to a PH specialist who can perform CTEPH screening.18,19
As noted above, as many as 30% of patients who are
ultimately diagnosed with CTEPH may have no
history of overt acute PE, so any patient who has
unexplained dyspnea should also be screened for
CTEPH.9, 16,17

If after 3 months of anticoagulation
following an episode of acute PE a
patient still has or develops such
symptoms, CTEPH should be
suspected and the patient referred
to a PH specialist who can perform
CTEPH screening17
Computed tomographic pulmonary angiography
(CTPA) has become the standard diagnostic test for
acute PE, and a good-quality CTPA that is negative
for acute PE effectively rules the diagnosis out.19
Unlike for acute PE, though, CTPA is not a preferred
diagnostic test for CTEPH.8 Instead, the
ventilation/perfusion, or V/Q, scan is the preferred
and recommended screening test for CTEPH.8
Tunariu et al demonstrated that as a screening test for
CTEPH, the V/Q scan had >96% sensitivity, meaning
that a negative (ie, normal) V/Q scan essentially rules
out the presence of CTEPH.20 Conversely, Tunariu
et al also showed that CTPA had a sensitivity of only
51% as a screening test for CTEPH, with a falsely
negative finding in 38 of 78 cases studied.20 Multiple
national and international guidelines recommend the
use of the V/Q scan as the CTEPH screening tool
of choice.5,8,21-23 Though it can detect chronic
thromboembolic disease in segmental, lobar, or main
pulmonary arteries, CTPA may miss disease that is
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confined to very distal segmental or subsegmental
pulmonary arteries.8,24
The V/Q scan has many attributes that contribute
to its utility as a screening tool for CTEPH.8 It is easy
to read—suspected perfusion defects, regardless of
origin, are readily recognizable. V/Q scanning also
requires less radiation exposure than CTPA, and it
avoids complications from administration of IV
contrast. Finally, it offers a lower likelihood of
incidental findings.

PTE surgery is the first-line treatment
of choice for surgical candidates who
have CTEPH15
Many patients who have been diagnosed with
pulmonary arterial hypertension (PAH) have never
had a V/Q scan to rule out potentially curable
CTEPH. Findings from the Pulmonary Arterial
Hypertension-Quality Enhancement Research
Initiative (PAH-QuERI, N=786) demonstrated that
43% of patients who had been diagnosed with PAH
had been so diagnosed despite never having received
a V/Q scan to screen for, and potentially rule out,
CTEPH.25 This finding suggests that patients who
have been previously diagnosed with PAH without
having had a V/Q scan and who are not meeting their
PAH treatment goals should receive a V/Q scan to
screen for CTEPH.
To stress the importance of the V/Q scan as a
screening tool for CTEPH, the World Symposium on
Pulmonary Hypertension observed that “underutilization of V/Q scans in screening PH invites potential
misdiagnosis of PAH.”8 Such misdiagnosis can result
in delay of assessment for potentially curative surgery
for CTEPH.6,26 If V/Q scanning is not readily
available, the patient should be referred to a center
that can perform a V/Q scan.
CONFIRMATION OF CTEPH DIAGNOSIS
An abnormal V/Q scan showing perfusion defects
is not enough on its own to diagnose CTEPH. To
confirm CTEPH, right heart catheterization (RHC)
must be performed to confirm mean PAP ≥25
mmHg, with pulmonary capillary wedge pressure
(PCWP) ≤15 mmHg. Selective pulmonary
angiography is typically used to confirm presence
of CTEPH lesions.8 CTPA and magnetic resonance
angiography can contribute complementary information on the lesions, their surroundings, and their
accessibility.5,8
Once the diagnosis of CTEPH is confirmed, all
CTEPH patients must be assessed for operability
by an experienced CTEPH team that would plan,
perform, and follow-up the patient’s surgery.
Operability assessment must consider the patient’s
risk, including quality of and accessibility of lesions,
hemodynamic assessment, and consideration of
comorbidities and patient characteristics.8 If one
experienced CTEPH team determines that a patient
has inoperable disease, a corroborating opinion
from a second experienced CTEPH team should
be secured, if possible.8 This is because operability
assessment is subjective, and what may be deemed
by one CTEPH team as inoperable disease may well

be deemed operable by another experienced
CTEPH team.

15. Martí D, Gómez V, Escobar C et al. Incidence of symptomatic
and asymptomatic chronic thromboembolic pulmonary
hypertension. Arch Bronconeumol. 2010;46(12):628-633.

CTEPH TREATMENT IN SURGICAL CANDIDATES:
PULMONARY THROMBOENDARTERECTOMY
Referral of CTEPH patients to PH centers for
confirmation of diagnosis, operability assessment,
and comprehensive care is essential.5 Because it is
potentially curative, PTE surgery is considered the
first-line treatment of choice for patients diagnosed
with CTEPH who are appropriate surgical
candidates.8-10 Rather than reserving PTE surgery as
a “last-ditch” treatment option, patients who have
operable CTEPH should be referred for surgery
without delay.8 Though all CTEPH patients require
lifelong anticoagulation to prevent in situ pulmonary
artery thrombosis and recurrent venous
thromboembolism,8 anticoagulation is not sufficient
to treat the progressive right ventricular dysfunction
that results from CTEPH. PTE surgery allows for
the removal of central obstructing lesions, resulting
in improvement and often normalization of pulmonary hemodynamics.7 About two-thirds of patients
have normal hemodynamics following PTE.27

16. Pepke-Zaba J, Delcroix M, Lang I, et al. Chronic
thromboembolic pulmonary hypertension (CTEPH):
results from an international prospective registry. Circulation.
2011;124(18):1973-1981.
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Surveillance program
IDs enterovirus early
BY DEEPAK CHITNIS

VIEW ON THE NEWS

USPSTF: Ask about
smoking, urge quitting
BY KATIE WAGNER LENNON

Frontline Medical News

ATLANTA – Implementing surveillance programs at area hospitals is an
effective tool for health care providers
and public health officials to identify
severe acute respiratory illness (SARI)
and enterovirus specifically early.
“We do surveillance for respiratory
illness [at] three sentinel sites that
participate in the Minneapolis–St.
Paul metro area,” explained Hannah
Friedlander, an epidemiologist with
the Minnesota Department of Health
in St. Paul, who presented the study.
“[But] our surveillance didn’t actually
actively look for enterovirus, it looked
for rhinovirus, which is known to
cross-react with enterovirus on PCRs
[polymerase chain reactions],” she
said at the International Conference
on Emerging Infectious Diseases.
To remedy that, the surveillance
program – which involves the participation of one pediatric hospital,
one hospital serving both children
and adults, and one primarily
serving adults – added testing for
enterovirus to PCRs of all SARI
specimens collected from Sept. 1
through Oct. 31, 2014. In total, 363
SARI specimens were collected over
that time frame, of which 100 (28%)
were found
to be pan-EV
positive and underwent further
evaluation for
EV-D68. Ultimately, 64 of
the EV-positive
specimens were
found to be EVD68 strains.
The vast majority of cases identified as being caused by the EV-D68
strain (73%) were collected between
Sept. 6 and Sept. 20. This indicates
that starting surveillance of SARI
cases when enteroviruses traditionally
become more frequent could allow
for faster determination of which
strain is most prevalent and what the
optimal treatment should be. “It’s
hard to say if this was surprising because we hadn’t previously been looking for enterovirus, so we don’t have
another year to compare [these] data
to,” Ms. Friedlander explained. “But
I think it’s surprising that we saw as
much of [enterovirus] as we did.”
Most cases of EV-D68 (64, or 36%)
were in patients between the ages of
5 and 11 years, with a median age of

Frontline Medical News

Dr. Eric Gartman, FCCP, comments: The development and
performance of the surveillance
program in this study illustrate
the importance of having a system like this in place – both for
the early detection of known
pathogens, and also to respond
to emerging or new disease processes that have the potential to
cause significant harm. This study
demonstrates the importance of
agility and the benefits of being
able to adapt an existing process
to monitor a previously unrecognized viral strain or other deadly
disease that unexpectedly may
traverse the world.
6 years. A total of 52 (81%) EV-D68
cases presented with shortness of
breath, and 31 cases (48%) presented
with wheezing or cough. Hospital
stays of 4 days or fewer occurred in
73% of cases, with a median stay
length of 3 days; 33% of EV-D68
patients required admittance to the
ICU, and 13% of EV-D68 patients
were placed on a mechanical ventilator at some point during treatment.
“This fall is our third year doing this
type of surveillance, so at the
time the data
for this [were]
collected, we
’We now look
only had 1 year
prospectively for
of surveillance
enterovirus.’
under our belt,”
she explained.
MS. FRIEDLANDER
“We now look
prospectively for
enterovirus, not EV-D68 specifically, so
it’ll be interesting to see as the years
go on if this was an outlier year.”
Ms. Friedlander and her coinvestigators implore hospital systems to
not only have surveillance programs
in place, but also for them to have
the flexibility to include additional
testing should the need for it arise.
That flexibility is what proved crucial in the early identification of EVD68 in her own study population.
This study was funded by the
Council of State and Territorial Epidemiologists, and the Centers for
the Disease Control and Prevention.
Ms. Friedlander did not report any
relevant financial disclosures.
dchitnis@frontlinemedcom.com

T

he U.S. Preventive Services Task
Force has issued a final, grade
A recommendation calling on
all clinicians to ask all adults whether
they smoke, advise them to quit if
they do, and provide cessation aids to
adults who use tobacco.
The guideline also includes two
grade I (insufficient evidence)
statements, one on the balance of
benefits versus harms of pharmacotherapy interventions for tobacco
cessation in pregnant women and the
other on electronic nicotine delivery
systems for tobacco cessation in all
adults (Ann Intern Med. 2015 Sep 22.
doi: 10.7326/M15-2023).
The guideline reaffirms the 2009
USPSTF recommendation, which
urges clinicians to ask all adults
about tobacco use and provides tobacco cessation interventions to help
them quit.
The new recommendations differ
from the 2009 recommendation in
that it calls for more evidence on
the use of e-cigarettes for smoking
cessation in adults and the use of
medications to help pregnant women
stop smoking.
“A large body of evidence on interventions for smoking cessation
already exists, and the overall benefit
of pharmacotherapy and behavioral
counseling to promote smoking is
well established,” according to the
recommendations.
“Tobacco is the leading preventable
cause of disease, disability, and death
in the United States,” with cigarette
smoking, specifically, causing more
than 480,000 premature deaths annually and accounting for one in every
five deaths, according to the recommendations.
“In pregnant women, smoking
increases the risk of congenital
anomalies; perinatal complications,
such as preterm birth, fetal growth
restriction, and placental abruption;
miscarriage and stillbirth; and neonatal or pediatric complications, such
as sudden infant death syndrome
and impaired lung function in childhood,” the recommendations say.
According to a 2013 systematic
review of 28 studies, rates of smoking abstinence at 6 months or more
were 8% in groups that received
physician advice, compared with 5%
in groups that received no advice or
usual care.

Pharmacotherapy was effective at
stopping nonpregnant smokers from
continuing to smoke; a 2012 systematic review of 117 nicotine replacement therapy (NRT) studies found
that 17% of participants who took
any form of an NRT drug abstained
from smoking for 6 months or more,
compared with 10% of participants
who received placebo or did not take
an NRT drug, the review says.
Combinations of behavioral counseling and pharmacotherapy for
smoking cessation also were effective; “a 2012 good-quality systematic
review” found the abstinence rate of
participants who received combination pharmacotherapy and intensive
behavioral counseling was 14.5%, at
6 months or more, compared with
8% among control participants who
received “usual care, self-help materials, or brief advice on quitting
(which was less intensive than the
counseling or support given to the
intervention groups).”
For pregnant women, “a
good-quality systematic review of
86 studies done in 2013” found that
behavioral interventions were effective at improving rates of smoking
cessation.
Compared with control participants, pregnant women who received
any type of behavioral intervention
before the third trimester had higher
cessation rates late in pregnancy.
Responding to pubic comments,
USPSTF said that “both intervention
types (pharmacotherapy and behavioral intervention) are effective and
recommended,” with combinations
of interventions being the most effective way to help patients to stop
smoking.
“Further research is still needed to
elucidate specific features of complex
behavioral counseling interventions,
benefits of pharmacotherapy in specific populations [such as pregnant
women and adults with mental health
conditions], and the efficacy of newer
technology-based interventions …
such as Internet-based programs, mobile or smartphone applications, and
text-messaging programs.”
The document also called for investigations into the safety, benefits,
and harms of electronic nicotine delivery systems.
The authors of the recommendations stated they had nothing to
disclose.
klennon@frontlinemedcom.com
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Hypothyroidism associated with IPF mortality
BY AMY KARON

Frontline Medical News

FROM CHEST

H

ypothyroidism affected almost
17% of patients with idiopathic
pulmonary fibrosis and was
independently associated with their
mortality, according to a report in the
September issue of CHEST.
“We report, to our knowledge for
the first time, an association between

cluding 13% of women and 28%
of men – reported using thyroid
replacement therapy with no history of thyroidectomy or radioactive
iodine ablation. In contrast, only 7%
of COPD controls had a recorded

diagnosis of hypothyroidism (odds
ratio, 2.7; 95% confidence interval,
1.3-5.5; P = .01). Men and women
with IPF and comorbid hypothyroidism had significantly shorter
survival than did patients who had

IPF only (P = .001). Hypothyroidism
also independently predicted mortality in the multivariable analysis
(hazard ratio, 2.1; 95% CI, 1.3-3.4),
as did sequential increases in gender,
Continued on following page

Of all the things you recommend to protect your patients aged 65+

VITALS
Key clinical point: Hypothyroidism
was common among patients with
idiopathic pulmonary fibrosis and
was independently associated with
mortality.
Major finding: Hypothyroidism predicted mortality in the multivariable
analysis (hazard ratio, 2.1).
Data source: A retrospective hospital-based study of 392 patients with
IPF (cases) or COPD (controls).
Disclosures: The National Institutes
of Health funded the study. Dr. Oldham and five coauthors declared no
competing interests. Senior author
Dr. Imre Noth and one coauthor reported grant support and honoraria
from NIH, Brystol-Myers Squibb,
Gilead Sciences, Intermune, Medimmune, and several other pharmaceutical companies.

hypothyroidism and idiopathic pulmonary fibrosis,” wrote Dr. Justin
Oldham of the pulmonary and
critical care section of the University of Chicago and his associates.
“Hypothyroidism, a largely autoimmune process, is common among
patients with IPF and may represent
an additional feature of autoimmunity in this patient population.” The
retrospective study could not assess
causality, but raises questions about
whether autoimmune abnormalities
contribte to or exacerbate IPF, and
whether hypothyroidism and IPF
share common underlying causes,
they added.
Recent years have seen a “paradigm shift” away from immunologic
or inflammatory causes of IPF in
favor of alveolar injury and abnormal
cellular repair mechanisms, but some
studies point to autoimmunity in
IPF, said the investigators. To further
explore the question, they studied
hypothyroidism – which in developed
countries is most often autoimmune
– among 196 patients with IPF, with
an equal number of age-and sexmatched controls with COPD (Chest
2015;148:692-700).
Nearly 17% of IPF patients – in-
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Help protect your appropriate patients with Prevnar 13®.
• Pneumococcal pneumonia can have serious consequences
and may lead to hospitalization1
• The CDC’s ACIP recommends Prevnar 13® for adults aged 65+2
• Prevnar 13® was shown to prevent pneumococcal pneumonia
and IPD in a landmark efficacy trial of 84,496 adults aged 65+3
• Prevnar 13® is covered by the Medicare Part B FFS benefit for
adults aged 65+ with $0 in out-of-pocket costs
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information above at www.Prevnar13info.com
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age, and physiology (GAP) stage,
the investigators said. “These conclusions held when transplant-free,
transplant-excluded, and transplantas-a-competing-event Cox regression
models were constructed,” they reported. Furthermore, multivariable
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analyses of data from two IPF clinical trials (ACE-IPF and PANTHER)
revealed similar associations among
hypothyroidism, GAP stage, and
mortality, they said.
Exactly how hypothyroidism contributes to IPF and IPF-related mortality is unclear, said Dr. Oldham and
his associates. Because the study did

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

This brief summary does not include all of the information needed to use Prevnar 13® safely and
effectively. Before prescribing, please consult the full Prescribing Information for Prevnar 13®.
DOSAGE FORMS AND STRENGTHS
Prevnar 13® is a suspension for intramuscular injection available in 0.5 mL single-dose
prefilled syringes.
CONTRAINDICATIONS
Severe allergic reaction (eg, anaphylaxis) to any component of Prevnar 13® or any diphtheria
toxoid–containing vaccine.
WARNINGS AND PRECAUTIONS
Management of Allergic Reactions
Epinephrine and other appropriate agents used to manage immediate allergic reactions must be
immediately available should an acute anaphylactic reaction occur following administration of
Prevnar 13®.
Altered Immunocompetence
Data on the safety and effectiveness of Prevnar 13® when administered to immunocompromised
individuals including those at higher risk for invasive pneumococcal disease (eg, individuals with
congenital or acquired splenic dysfunction, HIV infection, malignancy, hematopoietic stem cell
transplant, nephrotic syndrome) are not available. Individuals in these groups may have reduced
antibody response to active immunization due to impaired immune responsiveness.
Apnea in Premature Infants
Apnea following intramuscular vaccination has been observed in some infants born prematurely.
Decisions about when to administer an intramuscular vaccine, including Prevnar 13®, to infants
born prematurely should be based on consideration of the individual infant’s medical status and
the potential benefits and possible risks of vaccination.
ADVERSE REACTIONS
Because clinical trials are conducted under widely varying conditions, adverse-reaction rates
observed in the clinical trials of a vaccine cannot be directly compared to rates in the clinical
trials of another vaccine and may not reflect the rates observed in practice. As with any vaccine,
there is the possibility that broad use of Prevnar 13® could reveal adverse reactions not
observed in clinical trials.
Clinical Trials Experience With Prevnar 13® in Infants and Toddlers
The safety of Prevnar 13® was evaluated in 13 clinical trials in which 4729 infants and toddlers
received at least 1 dose of Prevnar 13® and 2760 infants and toddlers received at least 1 dose
of Prevnar® active control. Overall, the safety data show a similar proportion of Prevnar 13®
and Prevnar® subjects reporting serious adverse events. Among US study subjects, a similar
proportion of Prevnar 13® and Prevnar® recipients reported solicited local and systemic adverse
reactions as well as unsolicited adverse events.
Serious Adverse Events in All Infant and Toddler Clinical Studies
Serious adverse events were collected throughout the study period for all 13 clinical trials. This
reporting period is longer than the 30-day post-vaccination period used in some vaccine trials.
The longer reporting may have resulted in serious adverse events being reported in a higher
percentage of subjects than for other vaccines. Serious adverse events reported following
vaccination in infants and toddlers occurred in 8.2% among Prevnar 13® recipients and 7.2%
among Prevnar® recipients. Serious adverse events observed during different study periods
for Prevnar 13® and Prevnar®, respectively, were: 1) 3.7% and 3.5% from dose 1 to the bleed
approximately 1 month after the infant series; 2) 3.6% and 2.7% from the bleed after the infant
series to the toddler dose; 3) 0.9% and 0.8% from the toddler dose to the bleed approximately
1 month after the toddler dose; and 4) 2.5% and 2.8% during the 6-month follow-up period
after the last dose.
The most commonly reported serious adverse events were in the “Infections and infestations”
system organ class, including bronchiolitis (0.9%, 1.1%), gastroenteritis (0.9%, 0.9%), and
pneumonia (0.9%, 0.5%) for Prevnar 13® and Prevnar®, respectively.
There were 3 (0.063%) deaths among Prevnar 13® recipients and 1 (0.036%) death among
Prevnar® recipients, all as a result of sudden infant death syndrome (SIDS). These SIDS rates are
consistent with published age-specific background rates of SIDS from the year 2000.
Among 6839 subjects who received at least 1 dose of Prevnar 13® in clinical trials conducted
globally, there was 1 hypotonic-hyporesponsive episode adverse reaction reported (0.015%).
Among 4204 subjects who received at least 1 dose of Prevnar® in clinical trials conducted
globally, there were 3 hypotonic-hyporesponsive episode adverse reactions reported
(0.071%). All 4 events occurred in a single clinical trial in Brazil in which subjects received
whole cell pertussis vaccine at the same time as Prevnar 13® or Prevnar®.
Solicited Adverse Reactions in the 3 US Infant and Toddler Studies
A total of 1907 subjects received at least 1 dose of Prevnar 13® and 701 subjects received at least
1 dose of Prevnar® in the 3 US studies.
Solicited adverse reactions that occurred within 7 days following each dose of Prevnar 13® or
Prevnar® administered to US infants and toddlers were: in infants and toddlers vaccinated at
2, 4, 6, and 12-15 months of age in US clinical trials, the most commonly reported solicited
adverse reactions were irritability (>70%), injection site tenderness (>50%), decreased
appetite (>40%), decreased sleep (>40%), increased sleep (>40%), fever (>20%), injection
site redness (>20%), and injection site swelling (>20%).
Unsolicited Adverse Reactions in the 3 US Infant and Toddler Safety Studies
The following were determined to be adverse drug reactions based on experience with Prevnar
13® in clinical trials: reactions occurring in greater than 1% of infants and toddlers: diarrhea,
vomiting, and rash; and reactions occurring in less than 1% of infants and toddlers: crying,
hypersensitivity reaction (including face edema, dyspnea, and bronchospasm), seizures
(including febrile seizures), and urticaria or urticaria-like rash.
Clinical Trials Experience With Prevnar 13® in Adults Aged ≥50 Years
The safety of Prevnar 13® was assessed in 7 clinical studies (Studies 6-12) conducted in the US
and Europe, which included 90,694 adults (47,907 received Prevnar 13®) ranging in age from
50 through 101 years.
The 47,907 Prevnar 13® recipients included 2616 adults who were aged 50 through 64 years
and 45,291 adults aged 65 years and older. Of the 47,907 Prevnar 13® recipients, 45,991 adults
had not previously received PPSV23 (“PPSV23 unvaccinated”) and 1916 adults were previously

not examine longitudinal changes in
thyroid stage, they could not relate
those trends to IPF progression, they
noted.
Although they excluded patients
whose thyroid disease was known
not to be autoimmune, they could
not specifically confirm that all remaining patients with hypothyroid-

vaccinated (“PPSV23 previously vaccinated”) with PPSV23 at least 3 years prior to enrollment.
Serious Adverse Events in Adult Clinical Studies
Across the 6 safety and immunogenicity studies, serious adverse events within 1 month of
vaccination were reported after an initial study dose in 0.2%-1.4% of 5055 subjects vaccinated
with Prevnar 13® and in 0.4%-1.7% of 1124 subjects vaccinated after an initial study dose of
the 23-valent pneumococcal polysaccharide vaccine (PPSV23). From 1 month to 6 months after
an initial study dose, serious adverse events were reported in 1.2%-5.8% of subjects vaccinated
during the studies with Prevnar 13® and in 2.4%-5.5% of subjects vaccinated with PPSV23. One
case of erythema multiforme occurred 34 days after receipt of a second dose of Prevnar 13®.
Twelve of 5667 (0.21%) Prevnar 13® recipients and 4 of 1391 (0.29%) PPSV23 recipients
died. Deaths occurred between day 3 and day 309 after study vaccination with Prevnar 13® or
PPSV23. Two of 12 deaths occurred within 30 days of vaccination with Prevnar 13® and both
deaths were in subjects >65 years of age. One death due to cardiac failure occurred 3 days
after receiving Prevnar 13® administered with trivalent inactivated influenza vaccine (TIV) and
the other death was due to peritonitis 20 days after receiving Prevnar 13®. The reported causes
of the 10 remaining deaths occurring greater than 30 days after receiving Prevnar 13® were
cardiac disorders (4), neoplasms (4), Mycobacterium avium complex pulmonary infection (1),
and septic shock (1).
In an efficacy study of subjects 65 years of age and older, serious adverse events within 1
month of vaccination were reported in 327 of 42,237 (0.8%) Prevnar 13® recipients (352 events)
and in 314 of 42,225 (0.7%) placebo recipients (337 events). In the subset of subjects where
serious adverse events were monitored for 6 months, 70 of 1006 (7%) Prevnar 13® vaccinated
subjects (90 events) and 60 of 1005 (6%) placebo vaccinated subjects (69 events) reported
serious adverse events.
During the follow-up period (average of 4 years) for case accumulation there were 3006 deaths
(7.1%) in the Prevnar 13® group and 3005 deaths (7.1%) in the placebo group. There were 10
deaths (<0.1%) in the Prevnar 13® group and 10 deaths (<0.1%) in the placebo group within
28 days of vaccination. There were 161 deaths (0.4%) in the Prevnar 13® group and 144 deaths
(0.3%) in the placebo group within 29 days – 6 months following vaccination. These data do not
provide evidence for a causal relationship between deaths and vaccination with Prevnar 13®.
Solicited Adverse Reactions in Adult Clinical Studies
In adults aged 50 years and older, the commonly reported solicited adverse reactions were
pain at the injection site (>50%), fatigue (>30%), headache (>20%), muscle pain (>20%), joint
pain (>10%), decreased appetite (>10%), injection site redness (>10%), injection site swelling
(>10%), limitation of arm movement (>10%), chills (>5%), or rash (>5%).
Solicited Adverse Reactions in Adult Clinical Studies of Concomitant Administration of
Prevnar 13® and TIV (Fluarix)
The safety of concomitant administration of Prevnar 13® with TIV was assessed in 2 studies in
PPSV23 unvaccinated adults aged 50 through 59 years and aged ≥65 years.
Frequencies of local reactions within 14 days post-vaccination in adults aged 50 through 59 years
and in adults aged ≥65 years were similar after Prevnar 13® was administered with TIV compared to
Prevnar 13® administered alone, with the exception of mild redness at the injection site, which
was increased when Prevnar 13® was administered concomitantly with TIV.
An increase in some solicited systemic reactions within 14 days post-vaccination was noted
when Prevnar 13® was administered concomitantly with TIV compared with TIV given alone
(headache, chills, rash, decreased appetite, muscle and joint pain) or with Prevnar 13® given
alone (fatigue, headache, chills, decreased appetite, and joint pain).
Clinical Trials Experience With Prevnar® in Infants and Toddlers
The safety experience with Prevnar® is relevant to Prevnar 13® because the 2 vaccines share
common components.
Generally, the adverse reactions reported in clinical trials with Prevnar 13® were also reported
in clinical trials with Prevnar®.
Overall, the safety of Prevnar® was evaluated in a total of 5 clinical studies in the United States
in which 18,168 infants and children received a total of 58,699 doses of vaccine at 2, 4, 6, and
12-15 months of age.
Adverse events reported in clinical trials with Prevnar® that occurred within 3 days of vaccination
in infants and toddlers and resulted in emergency room visits or hospitalizations, but were not
presented in Section 6.1 as adverse reactions for Prevnar 13®, are listed below:
Bronchiolitis, UTI, acute gastroenteritis, asthma, aspiration, breath holding, influenza, inguinal
hernia repair, viral syndrome, URI, croup, thrush, wheezing, choking, conjunctivitis, pharyngitis,
colic, colitis, congestive heart failure, roseola, and sepsis.
Post-marketing Experience With Prevnar® in Infants and Toddlers
The following adverse events have been reported through passive surveillance since market
introduction of Prevnar® and, therefore, are considered adverse events for Prevnar 13® as
well. Because these events are reported voluntarily from a population of uncertain size, it is
not always possible to reliably estimate their frequency or establish a causal relationship to
the vaccine.
Administration site conditions: Injection site dermatitis, injection site pruritus, injection
site urticaria
Blood and lymphatic system disorders: Lymphadenopathy localized to the region of the
injection site
Immune system disorders: Anaphylactic/anaphylactoid reaction including shock
Skin and subcutaneous tissue disorders: Angioneurotic edema, erythema multiforme
Respiratory: Apnea
DRUG INTERACTIONS
Concomitant Immunizations
In clinical trials with infants and toddlers, Prevnar 13® was administered concomitantly with the
following US licensed vaccines: Pediarix [Diphtheria and Tetanus Toxoids and Acellular Pertussis
Adsorbed, Hepatitis B (Recombinant) and Inactivated Poliovirus Vaccine Combined] (DTaP-HBV-IPV)
and ActHIB [Haemophilus b Conjugate Vaccine (Tetanus Toxoid Conjugate)] (PRP-T) for the
first 3 doses and with PedvaxHIB [Haemophilus b Conjugate Vaccine (Meningococcal Protein
Conjugate)] (PRP-OMP), M-M-R II [Measles, Mumps, Rubella Virus Vaccine Live] (MMR) and Varivax
[Varicella Virus Vaccine Live], or ProQuad [Measles, Mumps, Rubella, and Varicella Virus Vaccine Live]
(MMRV) and VAQTA [Hepatitis A Vaccine, Inactivated] (HepA) for dose 4.
In adults, Prevnar 13® was administered concomitantly with US licensed Fluarix (TIV) for the
2007/2008 influenza season. There are no data on the concomitant administration of Prevnar 13®
with diphtheria toxoid–containing vaccines and other vaccines licensed for use in adults 50
years of age and older.
When Prevnar 13® is administered at the same time as another injectable vaccine(s), the
vaccines should always be administered with different syringes and given at different
injection sites.

ism had autoimmune thyroiditis,
because most had been diagnosed
years before.
Future longitudinal studies should
examine whether IPF and hypothyroidism share underlying causes, and
should examine why hypothyroidism
seems to increase IPF-related mortality, they concluded.

Do not mix Prevnar 13® with other vaccines/products in the same syringe.
Immunosuppressive Therapies
Individuals with impaired immune responsiveness due to the use of immunosuppressive therapy
(including irradiation, corticosteroids, antimetabolites, alkylating agents, and cytotoxic agents)
may not respond optimally to active immunization.
Antipyretics
A post-marketing clinical study conducted in Poland using a non-US vaccination schedule
(2, 3, 4, and 12 months of age) evaluated the impact of prophylactic oral acetaminophen on
antibody responses to Prevnar 13®. The data show that 3 doses of acetaminophen (the first dose
administered at the time of each vaccination and the subsequent doses at 6 to 8 hour intervals)
reduced the antibody response to some serotypes following the third dose of Prevnar 13®,
compared with responses among infants who received antipyretics only as needed for treatment.
Reduced antibody responses were not observed after the fourth dose of Prevnar 13® when
acetaminophen was administered prophylactically.
Prior Vaccination With PPSV23
Prior receipt of Pneumovax® 23 (23 valent pneumococcal vaccine polyvalent, PPSV23)
within 1 year results in diminished immune responses to Prevnar 13® compared to PPSV23
naïve individuals.
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category B
A developmental and reproductive toxicity study has been performed in female rabbits at a dose
approximately 20 times the human dose (on mg/kg basis) and revealed no evidence of impaired
female fertility or harm to the fetus due to Prevnar 13®. There are, however, no adequate and
well-controlled studies in pregnant women. Because animal reproduction studies are not
always predictive of human response, this vaccine should be used during pregnancy only if
clearly needed.
Nursing Mothers
It is not known whether this vaccine is excreted in human milk. Because many drugs are
excreted in human milk, caution should be exercised when Prevnar 13® is administered to a
nursing woman.
Pediatric Use
Safety and effectiveness of Prevnar 13® in children below the age of 6 weeks or on or after the
6th birthday have not been established.
Immune responses elicited by Prevnar 13® among infants born prematurely have not been
specifically studied.
Geriatric Use
Of the total number of Prevnar 13® recipients aged 50 years and older in clinical studies
(N=47,907), 94.5% (45,291 of 47,907) were 65 years and older and 30.3% (14,498 of 47,907)
were 75 years and older.
High Risk Populations
Individuals with the diseases or conditions listed below are at increased risk of pneumococcal
disease. Immunogenicity and safety data in these populations are limited.
Infants Born Prematurely
Immune responses elicited by Prevnar 13® administered on a US schedule to preterm
infants have not been studied. When preterm infants (<37 weeks gestational age,
N=100) were administered 4 doses of Prevnar 13® on a non-US schedule, the serotypespecific IgG antibody responses after the third and fourth dose were lower compared
to responses among term infants (≥37 weeks gestational age, N=100) for some
serotypes; the effectiveness of Prevnar 13® in preterm infants cannot be established from
this study.
Children With Sickle Cell Disease
In an open-label, single-arm, descriptive study, 2 doses of Prevnar 13® were administered
6 months apart to children ≥6 to <18 years of age with sickle cell disease who previously received
PPSV23 at least 6 months prior to enrollment. Children with a prior history of pneumococcal
conjugate vaccination were excluded. For all vaccine serotypes, anti-pneumococcal
opsonophagocytic activity (OPA) geometric mean antibody titers (GMTs) were higher after the
first dose compared to pre-vaccination (N=95-131); OPA GMTs following the first and second
dose were comparable. The effectiveness of Prevnar 13® in this specific population has not
been established.
Adults With HIV Infection
In an open-label, single-arm, descriptive study, 3 doses of Prevnar 13® were administered
6 months apart to HIV-infected adults ≥50 years of age (median age 55 years), with CD4 counts
≥200 cells/µL and serum HIV RNA titer <50,000 copies/mL. All subjects had been vaccinated
previously with PPSV23 at least 6 months prior to enrollment. For all vaccine serotypes
anti-pneumococcal OPA GMTs were higher after the first dose compared to pre-vaccination
(N=94-108); OPA GMTs following the first, second and third dose were generally comparable.
The effectiveness of Prevnar 13® in this specific population has not been established.
PATIENT COUNSELING INFORMATION
Potential Benefits and Risks
Prior to administration of this vaccine, the health care professional should inform the individual,
parent, guardian, or other responsible adult of the following potential benefits and risks of
immunization with Prevnar 13® [see Warnings and Precautions (5) and Adverse Reactions (6)],
the importance of completing the immunization series for their child(ren) unless contraindicated,
and that any suspected adverse reactions should be reported to their healthcare professional.
Provide the Vaccine Information Statements, which are available free of charge at the Centers for
Disease Control and Prevention (CDC) website (www.cdc.gov/vaccines).
This product’s label may have been updated. For current Prescribing Information and further
product information, please visit www.pfizerpro.com/products or call Pfizer Medical Information
toll-free at 1-800-438-1985.
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IASLC aims to reduce smoking, lung cancer
Frontline Medical News

DENVER – The International Association for the
Study of Lung Cancer released an updated Tobacco Control and Smoking Cessation declaration
that outlines a set of measures aimed at reducing
smoking and lung cancer.
The declaration could be viewed as a vaccine
of sorts, according to Kenneth Michael Cummings, Ph.D., a professor at the
Hollings Cancer Center, Medical
University of South Carolina,
and co-chair of IASLC’s Tobacco
Control and Smoking Cessation
Committee.
“How about a vaccine to prevent 80% of lung cancer deaths
worldwide? We have it: Get rid of
cigarettes,” he said in a press conference at the World Congress on
Lung Cancer, where the declaration was released.
The previous declaration, released in 2008, focused heavily
on giving the Food and Drug Administration the
authority to regulate tobacco in the United States,
which it now has. Since then, the economics of tobacco have evolved rapidly, and new products such
as e-cigarettes have become available.
Also, 180 countries have ratified the World
Health Organization’s Framework Convention on
Tobacco Control (FCTC) treaty, allowing them to
implement evidence-based policies such as smokefree environments, warning labels, advertising
bans, and taxation.
Nevertheless, lung cancer still accounts for nearly 2 million cases and 1.6 million lives lost each
year. And at least 80% of those deaths are directly

attributable to smoking, Dr. Cummings said.
In some parts of the world, cigarette consumption has declined, but “that’s not happening everywhere,” he said. “In parts of Asia, such as China,
Japan, and Southeast Asia, and in Latin America,
we are still seeing a rapid increase in lung cancer
deaths. And in parts of the world which have not
taken up smoking but are the targets of the industry, such as Africa and Indonesia, we are likely
going to see an epidemic there, which can be prevented, which is really the point of
our new statement.”
The 2015 declaration has five
components that address tobacco
control and smoking cessation.
The first component calls for
forceful implementation of the
FCTC treaty, especially through
higher cigarette prices via taxation.
“This is…the most important component of our ‘vaccine,’ for every
member of this organization to really advocate for raising the cigarette
prices to a level where it makes it unaffordable for young people to take
up the behavior,” Dr. Cummings said. In low- and
middle-income countries, where cigarettes remain
relatively inexpensive, imposing a tax of at least 70%
of the retail price would immediately cut consumption by about a third (N Engl J Med. 2014;370:60-8).
Trade policies and tobacco interference are
related issues, he noted. “Our organization has
been strong in trying to keep tobacco out of trade
agreements.” Some countries, such as Malaysia,
have refused to allow tobacco to be part of the
Trans-Pacific Partnership agreement now under
negotiation. “We need to support that [stance]
because if tobacco is in there, we have countries
being sued under trade agreements for doing the
©BILDERBOX /F OTOLIA

BY SUSAN LONDON

right things in terms of implementing policies.”
The declaration’s second component calls for
holding cigarette companies civilly and criminally accountable for their actions. While Philip
Morris International has stated that it supports
evidence-based regulation of tobacco, “I think our
organization can help [by taking] cigarettes off the
shelf today,” Dr. Cummings said. Holding manufacturers accountable in courts is another way to
raise the price of cigarettes and thereby reduce
consumption, he added.
The third component of the declaration is to support policies that keep young people from starting
to smoke, such as raising the legal age of use to 21.
“The neurobiology is very clear: The younger you
are when you get exposed to an addictive substance,
the more likely it is you are going to find it hard to
quit at the end. So, raising the legal age is certainly
something we ought to do,” Dr. Cummings asserted, adding that 21 “is sort of a compromise” as the
brain continues to develop until the age of 25.
Ensuring provision of tobacco-cessation services
to all smokers, the declaration’s fourth component,
is important no matter a patient’s status. “Even in
our cancer patients, it’s not too late. It has a big
effect on their outcomes,” he said.
The fifth component is support for policies that
address alternatives for nicotine delivery that are
likely safer than cigarettes. “I don’t really care if
companies make money selling something, but
they don’t have to kill one out of two of their consumers to do it,” Dr. Cummings commented.
These alternatives might include e-cigarettes,
provided evidence supports their inclusion. “I
think that’s the problem we have with e-cigarettes
today,” he said, noting that much less is known
about them as compared with standard cigarettes,
and that the products and manufacturers change
monthly.

BY MIKE BOCK

Frontline Medical News

O

verall, 77% of health care personnel reported receiving an influenza vaccination during the 2014-2015
season, with the highest vaccination
coverage reported in work sites with
employer requirements for vaccination, according to an investigation
published in the Morbidity and
Mortality Weekly Report (2015 Sep
18;64[36]:993-9).
Vaccination data came from an optin Internet panel survey conducted
by Abt Associates for the Centers for
Disease Control and Prevention, and
included questions on demographic
characteristics, occupation, work
setting, self-reported influenza vaccination, and employer vaccination
policies. Results from 1,914 survey
responses were analyzed. The overall
health care personnel influenza vacci-

nation coverage estimate for the 20142015 season was 77%, compared with
75% for the 2013-2014 season. When
compared with the 2013-2014 season,
coverage in 2014-2015 was higher
among pharmacists (95% vs. 86%),
assistants/aides (64% vs. 58%), and
nonclinical personnel (75% vs. 69%).
Coverage among other clinical personnel decreased from 87% in 20132014 to 81% in 2014-2015, while other
categories experienced little change
between the two time periods.
The researchers, led by Carla L.
Black, Ph.D., of the National Center
for Immunization and Respiratory
Diseases, CDC, noted that among
health care personnel whose employers did not require vaccination, coverage among those whose employer
made vaccination available on-site
at no cost for more than 1 day was
84%, compared with 74% among
those whose employer made vacci-
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Mandates raise flu shot uptake in health care setting

nation available at no cost for 1 day
only, and 60% among those whose
employer did not provide influenza
vaccination on-site at no cost but instead actively promoted vaccination
through other mechanisms.
“These findings support recommendations for a comprehensive strategy

that includes easy access to vaccination at no cost on multiple days, along
with promotion of vaccination, to
increase [health care personnel] influenza vaccination coverage,” Dr. Black
and her colleagues wrote.
mbock@frontlinemedcom.com

For the long-term, once-daily, maintenance bronchodilator treatment
in patients with chronic obstructive pulmonary disease (COPD)
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help patients add more
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Once-daily INCRUSE ELLIPTA

Helps Improve Breathing in Patients With COPD
Primary Endpoint: Trough (Predose) FEV1 at Day 1691,2

Least Squares Mean Change From
Baseline in Trough FEV1 (mL)
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119 mL

100
80
60

115 mL

improvement vs
placebo (P<0.001)
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Day 169

Provided improvement in health-related quality of life as measured by the
St. George’s Respiratory Questionnaire (SGRQ)
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BRIEF SUMMARY
INCRUSE® ELLIPTA®
(umeclidinium inhalation powder)
FOR ORAL INHALATION USE
The following is a brief summary only; see full prescribing information for complete
product information.
1 INDICATIONS AND USAGE
INCRUSE ELLIPTA is an anticholinergic indicated for the long-term, once-daily,
maintenance treatment of airflow obstruction in patients with chronic obstructive
pulmonary disease (COPD), including chronic bronchitis and/or emphysema.
4 CONTRAINDICATIONS
The use of INCRUSE ELLIPTA is contraindicated in the following conditions:
severe hypersensitivity to milk proteins or hypersensitivity to umeclidinium
or any of the excipients [see Warnings and Precautions (5.3), Description (11)
of full prescribing information].
5 WARNINGS AND PRECAUTIONS
5.1 Deterioration of Disease and Acute Episodes
INCRUSE ELLIPTA should not be initiated in patients during rapidly
deteriorating or potentially life-threatening episodes of COPD. INCRUSE ELLIPTA
has not been studied in subjects with acutely deteriorating COPD. The initiation
of INCRUSE ELLIPTA in this setting is not appropriate.
INCRUSE ELLIPTA should not be used for the relief of acute symptoms, i.e.,
as rescue therapy for the treatment of acute episodes of bronchospasm.
INCRUSE ELLIPTA has not been studied in the relief of acute symptoms and
extra doses should not be used for that purpose. Acute symptoms should be
treated with an inhaled, short-acting beta2-agonist.
COPD may deteriorate acutely over a period of hours or chronically over
several days or longer. If INCRUSE ELLIPTA no longer controls symptoms of
bronchoconstriction; the patient’s inhaled, short-acting beta2-agonist becomes
less effective; or the patient needs more short-acting beta2-agonist than usual,
these may be markers of deterioration of disease. In this setting a re-evaluation
of the patient and the COPD treatment regimen should be undertaken at once.
Increasing the daily dose of INCRUSE ELLIPTA beyond the recommended dose
is not appropriate in this situation.
5.2 Paradoxical Bronchospasm
As with other inhaled medicines, INCRUSE ELLIPTA can produce paradoxical
bronchospasm, which may be life threatening. If paradoxical bronchospasm
occurs following dosing with INCRUSE ELLIPTA, it should be treated immediately
with an inhaled, short-acting bronchodilator; INCRUSE ELLIPTA should be
discontinued immediately; and alternative therapy should be instituted.
5.3 Hypersensitivity Reactions
Hypersensitivity reactions may occur after administration of INCRUSE ELLIPTA.
There have been reports of anaphylactic reactions in patients with severe
milk protein allergy after inhalation of other powder products containing
lactose; therefore, patients with severe milk protein allergy should not use
INCRUSE ELLIPTA [see Contraindications (4)].
5.4 Worsening of Narrow-Angle Glaucoma
INCRUSE ELLIPTA should be used with caution in patients with narrow-angle
glaucoma. Prescribers and patients should be alert for signs and symptoms of
acute narrow-angle glaucoma (e.g., eye pain or discomfort, blurred vision, visual
halos or colored images in association with red eyes from conjunctival congestion
and corneal edema). Instruct patients to consult a physician immediately if any of
these signs or symptoms develops.
5.5 Worsening of Urinary Retention
INCRUSE ELLIPTA should be used with caution in patients with urinary retention.
Prescribers and patients should be alert for signs and symptoms of urinary
retention (e.g., difficulty passing urine, painful urination), especially in patients
with prostatic hyperplasia or bladder-neck obstruction. Instruct patients to consult
a physician immediately if any of these signs or symptoms develops.
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6 ADVERSE REACTIONS
The following adverse reactions are described in greater detail in other sections:
t1BSBEPYJDBMCSPODIPTQBTN[see Warnings and Precautions (5.2)]
t8PSTFOJOHPGOBSSPXBOHMFHMBVDPNB[see Warnings and Precautions (5.4)]
t8PSTFOJOHPGVSJOBSZSFUFOUJPO[see Warnings and Precautions (5.5)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
with rates in the clinical trials of another drug and may not reflect the rates
observed in practice.
A total of 1,663 subjects with COPD across 8 clinical trials (mean age:
62.7 years; 89% white; 65% male across all treatments, including placebo)
received at least 1 inhalation dose of umeclidinium at doses of 62.5 or 125 mcg.
In the 4 randomized, double-blind, placebo- or active-controlled, efficacy clinical
trials, 1,185 subjects received umeclidinium for up to 24 weeks, of which
487 subjects received the recommended dose of umeclidinium 62.5 mcg.
In a 12-month, randomized, double-blind, placebo-controlled, long-term
safety trial, 227 subjects received umeclidinium 125 mcg for up to 52 weeks
[see Clinical Studies (14) of full prescribing information].
The incidence of adverse reactions associated with INCRUSE ELLIPTA in
Table 1 is based upon 2 placebo-controlled efficacy trials: one 12-week trial
and one 24-week trial.
Table 1. Adverse Reactions With INCRUSE ELLIPTA With ≥1% Incidence and
More Common Than With Placebo in Subjects With Chronic Obstructive
Pulmonary Disease
INCRUSE ELLIPTA
(n = 487)
%

Placebo
(n = 348)
%

Nasopharyngitis

8%

7%

Upper respiratory tract infection

5%

4%

Pharyngitis

1%

<1%

Viral upper respiratory tract infection

1%

<1%

3%

2%

Adverse Reaction
Infections and infestations

Respiratory, thoracic, and
mediastinal disorders
Cough
Musculoskeletal and connective
tissue disorders
Arthralgia

2%

1%

Myalgia

1%

<1%

Abdominal pain upper

1%

<1%

Toothache

1%

<1%

1%

<1%

1%

<1%

Gastrointestinal disorders

Injury, poisoning, and
procedural complications
Contusion
Cardiac disorders
Tachycardia

Other adverse reactions with INCRUSE ELLIPTA observed with an incidence less
than 1% but more common than placebo included atrial fibrillation.
In a long-term safety trial, 336 subjects (n = 227 umeclidinium 125 mcg,
n = 109 placebo) were treated for up to 52 weeks with umeclidinium 125 mcg
or placebo. The demographic and baseline characteristics of the long-term
safety trial were similar to those of the efficacy trials described above. Adverse
reactions that occurred with a frequency greater than or equal to 1% in subjects
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receiving umeclidinium 125 mcg that exceeded that in placebo in this trial
were: nasopharyngitis, upper respiratory tract infection, urinary tract infection,
pharyngitis, pneumonia, lower respiratory tract infection, rhinitis, supraventricular
tachycardia, supraventricular extrasystoles, sinus tachycardia, idioventricular
rhythm, headache, dizziness, sinus headache, cough, back pain, arthralgia, pain
in extremity, neck pain, myalgia, nausea, dyspepsia, diarrhea, rash, depression,
and vertigo.
7 DRUG INTERACTIONS
7.1 Anticholinergics
There is potential for an additive interaction with concomitantly used
anticholinergic medicines. Therefore, avoid coadministration of INCRUSE ELLIPTA
with other anticholinergic-containing drugs as this may lead to an increase
in anticholinergic adverse effects [see Warnings and Precautions (5.4, 5.5),
Adverse Reactions (6)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Teratogenic Effects: Pregnancy Category C. There are no adequate and
well-controlled trials with INCRUSE ELLIPTA in pregnant women. Because
animal reproduction studies are not always predictive of human response,
INCRUSE ELLIPTA should be used during pregnancy only if the potential benefit
KVTUJGJFTUIFQPUFOUJBMSJTLUPUIFGFUVT8PNFOTIPVMECFBEWJTFEUPDPOUBDUUIFJS
physicians if they become pregnant while taking INCRUSE ELLIPTA.
8.2 Labor and Delivery
There are no adequate and well-controlled human trials that have investigated the
effects of INCRUSE ELLIPTA during labor and delivery. INCRUSE ELLIPTA should
be used during labor only if the potential benefit justifies the potential risk.
8.3 Nursing Mothers
It is not known whether INCRUSE ELLIPTA is excreted in human breast milk.
Because many drugs are excreted in human milk, caution should be exercised
when INCRUSE ELLIPTA is administered to a nursing woman. Since there are
no data from well-controlled human studies on the use of INCRUSE ELLIPTA
by nursing mothers, a decision should be made whether to discontinue nursing
or to discontinue INCRUSE ELLIPTA, taking into account the importance of
INCRUSE ELLIPTA to the mother.
Subcutaneous administration of umeclidinium to lactating rats at approximately
25 times the MRHDID in adults resulted in a quantifiable level of umeclidinium in
2 pups, which may indicate transfer of umeclidinium in milk.
8.4 Pediatric Use
INCRUSE ELLIPTA is not indicated for use in children. The safety and efficacy in
pediatric patients have not been established.
8.5 Geriatric Use
Based on available data, no adjustment of the dosage of INCRUSE ELLIPTA in
geriatric patients is necessary, but greater sensitivity in some older individuals
cannot be ruled out.
Clinical trials of INCRUSE ELLIPTA included 810 subjects aged 65 years and older,
and, of those, 183 subjects were aged 75 years and older. No overall differences
in safety or effectiveness were observed between these subjects and younger
subjects, and other reported clinical experience has not identified differences in
responses between the elderly and younger subjects.
8.6 Hepatic Impairment
Patients with moderate hepatic impairment (Child-Pugh score of 7-9) showed
no relevant increases in Cmax or AUC, nor did protein binding differ between
subjects with moderate hepatic impairment and their healthy controls. Studies in
subjects with severe hepatic impairment have not been performed [see Clinical
Pharmacology (12.3) of full prescribing information].
8.7 Renal Impairment
Patients with severe renal impairment (creatinine clearance less than
30 mL/min) showed no relevant increases in Cmax or AUC, nor did protein
binding differ between subjects with severe renal impairment and their healthy
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controls. No dosage adjustment is required in patients with renal impairment
[see Clinical Pharmacology (12.3) of full prescribing information].
10 OVERDOSAGE
No case of overdose has been reported with INCRUSE ELLIPTA.
High doses of umeclidinium may lead to anticholinergic signs and symptoms.
However, there were no systemic anticholinergic adverse effects following
a once-daily inhaled dose of up to 1,000 mcg umeclidinium (16 times the
maximum recommended daily dose) for 14 days in subjects with COPD.
Treatment of overdosage consists of discontinuation of INCRUSE ELLIPTA
together with institution of appropriate symptomatic and/or supportive therapy.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Umeclidinium produced no treatment-related increases in the incidence of
tumors in 2-year inhalation studies in rats and mice at inhaled doses up to
137 and 295/200 mcg/kg/day (male/female), respectively (approximately
20 and 25/20 times the MRHDID in adults on an AUC basis, respectively).
Umeclidinium tested negative in the following genotoxicity assays: the in vitro
Ames assay, in vitro mouse lymphoma assay, and in vivo rat bone marrow
micronucleus assay.
No evidence of impairment of fertility was observed in male and female
rats at subcutaneous doses up to 180 mcg/kg/day and inhaled doses up to
294 mcg/kg/day, respectively (approximately 100 and 50 times, respectively,
the MRHDID in adults on an AUC basis).
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information
and Instructions for Use).
Not for Acute Symptoms: Inform patients that INCRUSE ELLIPTA is not meant
to relieve acute symptoms of COPD and extra doses should not be used for
that purpose. Advise them to treat acute symptoms with a rescue inhaler such
as albuterol. Provide patients with such medicine and instruct them in how it
should be used.
Instruct patients to seek medical attention immediately if they experience any
of the following:
t4ZNQUPNTHFUXPSTF
t/FFEGPSNPSFJOIBMBUJPOTUIBOVTVBMPGUIFJSSFTDVFJOIBMFS
Patients should not stop therapy with INCRUSE ELLIPTA without physician/
provider guidance since symptoms may recur after discontinuation.
Paradoxical Bronchospasm: As with other inhaled medicines, INCRUSE ELLIPTA
can cause paradoxical bronchospasm. If paradoxical bronchospasm occurs,
instruct patients to discontinue INCRUSE ELLIPTA.
8PSTFOJOHPG/BSSPX"OHMF(MBVDPNB Instruct patients to be alert for signs
and symptoms of acute narrow-angle glaucoma (e.g., eye pain or discomfort,
blurred vision, visual halos or colored images in association with red eyes from
conjunctival congestion and corneal edema). Instruct patients to consult a
physician immediately if any of these signs or symptoms develops.
8PSTFOJOHPG6SJOBSZ3FUFOUJPO Instruct patients to be alert for signs and
symptoms of urinary retention (e.g., difficulty passing urine, painful urination).
Instruct patients to consult a physician immediately if any of these signs or
symptoms develops.
INCRUSE and ELLIPTA are registered trademarks of the GSK group of companies.
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Flu shots decrease severity, Population-level data
support flu vaccine recs
duration of illness
VITALS

ATLANTA – Individuals who neglect to get their annual influenza
vaccinations will likely experience
more-severe symptoms and a longer
duration of the illness if they contract the disease, specifically the
A/H3N2 strain.
In a study of 155 influenza patients
between 2009 and 2014, 138 (89%)
were positive for influenza A virus,
111 (72%) of whom were vaccinated
against influenza.
“We know that flu vaccines are
about 60% effective, but of that remaining 40%, do they still get severe
flu? The data from our study say no,”
explained Dr. Eugene V. Millar of the
Uniformed Services University of the
Health Sciences in Bethesda, Md.
Sixty-six (48%) individuals contracted the A/H3N2 strain of the influenza
virus; of these patients, those who did
not get vaccinated reported higher
average severity scores for upper respiratory symptoms (7 vs. 3), lower respiratory symptoms (7 vs. 3), systemic

‘If you didn’t get
that vaccination,
you’d be on your
back.’
DR. MILLAR

symptoms (9.5 vs. 6), and total symptoms (22 vs. 12) than did subjects who
did get vaccinated (P less than .01).
“People ask me all the time why I
bother getting a flu vaccine if it never
works,” Dr. Millar said at the International Conference on Emerging Infectious Diseases.
“I tell them that if you’re walking
around and talking to people, then
it did work, even if you feel a little
lousy; if you didn’t get that vaccination, you’d be on your back,” he
continued.
Such disparity in the severity and duration of symptoms was not noted in
69 (50%) of the 155 influenza patients
who contracted the A/H1N1 strain of
the virus, nor in the 3 (2%) subjects
who had an “untyped” form of influenza A. However, Dr. Millar cautioned
that results regarding H1N1 may have
been confounded by a couple of
factors.
“As we’ve seen with the [H1N1]

VITALS

BY SHARON WORCESTER

Frontline Medical News

Frontline Medical News

Key clinical point: Although not entirely effective at outright preventing A/
H3N2 disease, influenza vaccination
can significantly decrease the length
and severity of disease.
Major finding: Unvaccinated individuals reported significantly higher severity scores for upper respiratory, lower
respiratory, systemic, and total symptoms than did subjects who received
influenza vaccinations.
Data source: Retrospective cohort
study of 155 individuals between
2009 and 2014.
Disclosures: The Infectious Disease
Clinical Research Program and the
National Institute of Allergy and Infectious Diseases supported the study.
Dr. Millar did not report any relevant
financial disclosures.

pandemic, it was just a pandemic of
the sniffles, so it’s very hard to assess
symptom severity when the differences
are moderate to none,” Dr. Millar
explained, adding that the variant
strain of H3N2 which became prevalent during the 2014-2015 respiratory
season proved to be the far more
severe disease.
Furthermore, patients found with
A/H1N1 were more likely to be put on
antivirals, making it impossible to look
at vaccine effect.
In total, 884 patients with influenza-like illness were screened for
inclusion in the study, from which the
sample of 155 subjects was eventually
derived.
Median age of the 155 subjects was
30.6 (P = .61), mean body mass index
was 27.6 kg/m2 (P = .07), males outnumbered females 88 to 67, and 106
subjects were active-duty military at
the time they had influenza.
“These are healthy people presenting to outpatient [clinics], it’s very
interesting to see if the same thing
would hold true for the elderly or
people with underlying medical conditions, since those are the people we’re
really trying to protect not only from
influenza, but its complications, as
well, such as secondary bacterial pneumonia,” Dr. Millar said.
Nine subjects (6%) had influenza
during the 2009-2010 season, 56 (36%)
were sick during the 2010-2011 season,
16 (10%) had influenza during the 20112012 season, 38 (25%) were sick during
the 2012-2013 season, and 36 got the flu
(23%) during the 2013-2014 season.
dchitnis@frontlinemedcom.com

Key clinical point: Expanded influenza vaccination coverage in children provided direct benefits with
respect to hospitalizations.
Major finding: Vaccine coverage
rate increased from less than 5%
in 2002 to about 52% in 2012.
Data source: An analysis of vaccination and hospitalization data.
Disclosures: Dr. Viboud reported
having no disclosures.

ATLANTA – Expanded influenza vaccination coverage among
children between 2002 and 2012
appears to have provided direct
benefit with respect to influenza-related hospitalizations among
vaccinated children, according to
an analysis of vaccination and hospitalization data.
Additionally, the coverage
among children appears to have
provided indirect benefits in
adults, Cecile Viboud, Ph.D., of
the National Institutes of Health,
Bethesda, Md., reported at the International Conference on Emerging Infectious Diseases.
Between 2006-2007 and 20102011, the Advisory Committee on
Immunization Practices (ACIP)
broadened vaccination recommendations to include not only children

YANGNA /THINKSTOCK

BY DEEPAK CHITNIS

aged 6-23 months, but also those
aged 24-59 months, then those aged
5-18 years, and eventually all those
over age 6 months. Consequently,
the vaccine coverage rate increased
from less than 5% in 2002 to about
52% in 2012 (and to about 70% in
those under age 5 years).
Modeling of weekly influenza-related hospitalization outcomes
(pneumonia and influenza outcomes and respiratory and circulatory outcomes) provided solid
evidence of a direct and significant
protective effect of vaccination both
in children under age 5 years and in
those aged 5-19 years. This finding
was consistent across disease outcomes, and remained significant in
those under age 5 after adjusting for
state, but the association was weaker with stratification by season, Dr.
Viboud noted.
Further, hospitalization rates
among working-age adults and

seniors aged 65-74 years declined
with increasing pediatric vaccine
coverage, suggesting an indirect protective effect in that population, she
said, noting that the vaccination rate
among older adults remained stable
across the study period.
No evidence was seen for an
indirect protective effect among
adults over age 74 years, she said.
Dr. Viboud and her colleagues
used age-specific annual vaccination rates derived from the National Immunization Survey and
the Behavioral Risk Factor Surveillance System.
Age-specific rates of influenza-associated hospitalizations
were estimated for each season
during 1989-2012 by modeling
weekly pneumonia and influenza
outcomes plus respiratory and circulatory outcomes from the State
Inpatient Databases of the Agency
for Healthcare Research & Quality.
“In a nutshell, we see strong
statistical evidence for the direct
protective effects of the influenza
vaccination program in children
on the basis of analyses of population-level hospitalization data,
which supports the expansion of
the ACIP flu vaccine recommendations in the past decade,” Dr.
Viboud said in an interview. “We
also find weak evidence of herd
immunity effects, whereby hospitalization rates are reduced in
adults. That the evidence is weak
is perhaps not surprising given that
vaccine uptake in children remains
moderate (60% in most highly
vaccinated states) and vaccine effectiveness is modest at 40%-60%
depending on the season.”
The indirect effects may become
clearer with increasing vaccine uptake, she added.
sworcester@frontlinemedcom.
com
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Surveillance data uphold early flu vaccination
BY SHARON WORCESTER

Frontline Medical News

ATLANTA – Influenza vaccine
effectiveness during the 2010-2011
through 2013-2014 flu seasons was
moderate for up to 6 months post
vaccination – about the duration of
the average flu season, according to
surveillance data.
Vaccine effectiveness in 1,720 non–
active-duty U.S. Department of Defense beneficiaries ranged from 40%
to 69% across the flu seasons, and after adjusting for age group, calendar
season, and flu season, significant and
fairly consistent protection was provided for up to 180 days, Dr. Jennifer
M. Radin and her colleagues at the
Naval Health Research Center, San
Diego, reported in a poster at the International Conference on Emerging
Infectious Diseases.
The adjusted vaccine effectiveness
was 61% during the first 2 weeks
after vaccination, 62% from days 15
through 90, and 60% during days 91
through 180. After that, the effectiveness dropped to –11%, they said.
Vaccine effectiveness in this study
was assessed using outpatient febrile
respiratory illness surveillance among
a convenience sample of individuals
of all ages, 75% of whom were under age 25 years, who presented with
fever, cough, or sore throat at outpatient facilities in California and Illinois.
Case patients were those who tested
polymerase chain reaction–positive for
influenza; those who were PCR negative for influenza served as controls.
“Previous studies have found that
protection from contracting influenza declines over time following influenza vaccination due to decreasing
antibody levels. However, we found
... moderate, sustained protection up
to 6 months post vaccination,” Dr.
Radin said in a statement, explaining
It’s a
Brand New Day
for CHEST Logo
Products

that at this level of effectiveness, vaccination reduces the risk of a doctor’s
visit by 50%-70%.
The findings suggest that vaccine
administration close to the start of
flu season is associated with slightly

increased vaccine effectiveness, but
the start of flu season varies each year,
thus optimal timing is hard to predict.
“Consequently, early flu vaccination may still offer the best overall
protection,” Dr. Radin and her

sworcester@frontlinemedcom.com

GRANTED BREAKTHROUGH THERAPY DESIGNATION FOR IPF DURING FDA REVIEW1

SLOW THE
PATH OF IPF
PROGRESSION
OFEV (nintedanib) has demonstrated
reproducible reductions in the annual rate
of FVC decline in 3 clinical trials2
OFEV significantly reduced the risk of first acute
IPF exacerbation over 52 weeks compared
with placebo in 2 out of 3 clinical trials2

Learn more about
OFEV inside.
INDICATION AND USAGE
OFEV is indicated for the treatment of
idiopathic pulmonary ﬁbrosis (IPF).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Elevated Liver Enzymes
• The safety and efficacy of OFEV has not been studied in patients with
moderate (Child Pugh B) or severe (Child Pugh C) hepatic impairment.
Treatment with OFEV is not recommended in patients with moderate
or severe hepatic impairment.
• In clinical trials, administration of OFEV was associated with elevations
of liver enzymes (ALT, AST, ALKP, and GGT) and bilirubin. Liver enzyme
increases were reversible with dose modiﬁcation or interruption and not
associated with clinical signs or symptoms of liver injury. The majority
(94%) of patients with ALT and/or AST elevations had elevations
<5 times ULN. The majority (95%) of patients with bilirubin elevations
had elevations <2 times ULN.
• Conduct liver function tests (ALT, AST, and bilirubin) prior to treatment
with OFEV, monthly for 3 months, and every 3 months thereafter,
and as clinically indicated. Dosage modiﬁcations, interruption, or
discontinuation may be necessary for liver enzyme elevations.
Please see additional Important Safety Information
and brief summary for OFEV on the following pages.
FVC, forced vital capacity.

> Purchase at: chestcollection.com

colleagues wrote. The finding of a
dramatic drop in effectiveness after 6
months also underscores the importance of yearly vaccination.
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Asthma exacerbations seen often after meds stopped

N

early a third of patients have
asthma exacerbation in the 2
years after medication step-

down, according to a new study.
With the goal of using the least
amount of medication to control
asthma, guidelines recommend considering medication step-down after 3
months of stabilized asthma. Howev-

er, there is limited evidence backing
these recommendations, especially
when it comes to understanding the
long-term outcomes after asthma
medication step-down.
Dr. Matthew A. Rank of the division

of allergy, asthma, and clinical immunology at the Mayo Clinic in Scottsdale, Ariz., and colleagues analyzed the
long-term outcomes of patients after
asthma medication step-down.
The investigators conducted a

The totality of the evidence demonstrates that OFEV slows
IPF progression2-6
REPRODUCIBLE REDUCTIONS IN THE ANNUAL RATE OF FVC DECLINE ACROSS 3 TRIALS2*
INPULSIS®-2 (Study 3)2,7

INPULSIS®-1 (Study 2)2,7

0

0
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-200
-250
-300

52%
relative
reduction

P<.001 (95% CI=78, 173)

OFEV (n=309)
Placebo (n=204)

• -115 mL/year for OFEV (nintedanib) compared
with -240 mL/year for placebo*

Adjusted annual rate of
decline in FVC, mL/year

Frontline Medical News

Adjusted annual rate of
decline in FVC, mL/year

BY SHANNON AYMES
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45%
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reduction

P<.001 (95% CI=45, 143)

OFEV (n=329)
Placebo (n=219)

• -114 mL/year for OFEV compared
with -207 mL/year for placebo*

TOMORROW (Study 1): OFEV demonstrated a 68% relative reduction in the annual rate of FVC decline
compared with placebo (-60 mL/year vs -191 mL/year, respectively; P=.01, 95% CI=27, 235)2,8
CI, conﬁdence interval.
*The annual rate of decline in FVC (mL/year) was analyzed using a random coefficient regression model.2

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)
Gastrointestinal Disorders
Diarrhea
• Diarrhea was the most frequent gastrointestinal event reported in 62% versus 18% of patients treated with OFEV
and placebo, respectively. In most patients, the event was of mild to moderate intensity and occurred within
the ﬁrst 3 months of treatment. Diarrhea led to permanent dose reduction in 11% of patients treated with OFEV
compared to 0 placebo-treated patients. Diarrhea led to discontinuation of OFEV in 5% of the patients compared
to <1% of placebo-treated patients.
• Dosage modiﬁcations or treatment interruptions may be necessary in patients with adverse reactions of diarrhea.
Treat diarrhea at ﬁrst signs with adequate hydration and antidiarrheal medication (e.g., loperamide), and consider
treatment interruption if diarrhea continues. OFEV treatment may be resumed at the full dosage (150 mg
twice daily), or at the reduced dosage (100 mg twice daily), which subsequently may be increased to the full
dosage. If severe diarrhea persists despite symptomatic treatment, discontinue treatment with OFEV.
Nausea and Vomiting
• Nausea was reported in 24% versus 7% and vomiting was reported in 12% versus 3% of patients treated with
OFEV and placebo, respectively. In most patients, these events were of mild to moderate intensity. Nausea led to
discontinuation of OFEV in 2% of patients. Vomiting led to discontinuation of OFEV in 1% of the patients.
• For nausea or vomiting that persists despite appropriate supportive care including anti-emetic therapy, dose
reduction or treatment interruption may be required. OFEV treatment may be resumed at the full dosage (150
mg twice daily), or at the reduced dosage (100 mg twice daily), which subsequently may be increased to the full
dosage. If severe nausea or vomiting does not resolve, discontinue treatment with OFEV.
Embryofetal Toxicity
• OFEV is Pregnancy category D. It can cause fetal harm when administered to a pregnant woman. If OFEV is used
during pregnancy, or if the patient becomes pregnant while taking OFEV, the patient should be advised of the
potential hazard to a fetus. Women of childbearing potential should be advised to avoid becoming pregnant while
receiving treatment with OFEV and to use adequate contraception during treatment and at least 3 months after
the last dose of OFEV.
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retrospective claims-based analysis
using data obtained from the Optum Labs Data Warehouse which
contains information from more
than 100 million de-identified patients with Medicare Advantage or
commercial insurance plans (Chest.
2015;148[3]:630-39).
Data was extracted on patients who

had an asthma diagnosis code between
2000 and 2012 with continuous medical
and pharmacy coverage for 3 or more
years during the study period and with
a history of medication step-down.
A medication step-down was greater
or equal to 50% decrease in asthma
controller medication between evaluations. Stability was defined as not hav-

ing an asthma exacerbation requiring
care in the hospital or ED, or systemic
corticosteroids and claiming fewer than
two rescue inhalers prescriptions in the
4-month study period.
The study cohort was divided into
four asthma stability groups: 0-3
months, 4-7 months, 8-11 months,
and greater to or equal to 12 months

SIGNIFICANT REDUCTION IN THE RISK OF FIRST ACUTE IPF EXACERBATION OVER
52 WEEKS COMPARED WITH PLACEBO IN 2 OUT OF 3 CLINICAL TRIALS2
• INPULSIS®-2 (adjudicated): HR=0.20 (95% CI=0.07, 0.56)
• TOMORROW (investigator-reported): HR=0.16 (95% CI=0.04, 0.71)
• INPULSIS®-1 (adjudicated): HR=0.55 (95% CI=0.20, 1.54; not statistically signiﬁcant)

THE MOST COMMON ADVERSE EVENTS WERE GASTROINTESTINAL IN NATURE
AND GENERALLY OF MILD OR MODERATE INTENSITY2
• Diarrhea was reported in 62% of patients receiving OFEV vs 18% on placebo
• Diarrhea can be managed by symptomatic treatment, dose reduction, or treatment interruption until diarrhea resolves to
levels that allow continuation of therapy. If severe diarrhea persists despite symptomatic treatment, discontinue OFEV

HR, hazard ratio.

ONE CAPSULE,
TWICE DAILY WITH FOOD2
Not shown at actual size

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)
Arterial Thromboembolic Events
• Arterial thromboembolic events have been reported in patients taking OFEV. In clinical trials, arterial
thromboembolic events were reported in 2.5% of patients treated with OFEV and 0.8% of placebo-treated
patients. Myocardial infarction was the most common adverse reaction under arterial thromboembolic events,
occurring in 1.5% of OFEV-treated patients compared to 0.4% of placebo-treated patients. Use caution when
treating patients at higher cardiovascular risk including known coronary artery disease. Consider treatment
interruption in patients who develop signs or symptoms of acute myocardial ischemia.
Risk of Bleeding
• Based on the mechanism of action (VEGFR inhibition), OFEV may increase the risk of bleeding. In clinical trials,
bleeding events were reported in 10% of patients treated with OFEV and in 7% of patients treated with placebo.
Use OFEV in patients with known risk of bleeding only if the anticipated beneﬁt outweighs the potential risk.
Gastrointestinal Perforation
• Based on the mechanism of action, OFEV may increase the risk of gastrointestinal perforation. In clinical trials,
gastrointestinal perforation was reported in 0.3% of patients treated with
OFEV, compared to 0 cases in the placebo-treated patients. Use caution
when treating patients who have had recent abdominal surgery. Discontinue
therapy with OFEV in patients who develop gastrointestinal perforation.
Only use OFEV in patients with known risk of gastrointestinal perforation
if the anticipated beneﬁt outweighs the potential risk.

Please see additional Important Safety Information and
brief summary for OFEV on the following pages.
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of stability. Of the 26,292 individuals
included in the study, 32% developed
an asthma exacerbation during the
2 years after medication step-down.
There was a strong association between the risk of developing an
asthma exacerbation during the
2-year study period and the length
Continued on following page
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Continued from previous page
of asthma stability prior to medication step-down. For instance, 44% in
participants with less than 4 months
of stability, 34% with 4-7 months of
stability, 30% with 8-11 months of
stability, and 21% with more than 12
months of stability (P less than .001).
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In addition, study participants
who were women, were black, were
younger than 19 years old, had a
Charlson comorbidity index great
than or equal to 1, and had at least
two outpatient visits for asthma were
significantly associated with a shorter
interval to asthma exacerbation (P
less than .001 for all variables).

Finally, most study participants had
a hospital or ED visit, systemic corticosteroids, two rescue inhalers in a
4-month period, or needed to return
to baseline asthma controller treatment. The authors suggest that this
is evidence that most of the cohort
continued to have underlying asthma during the 2-year study period.

Furthermore, 33% of participants
with less than 4 months of stability
required return to baseline treatment
versus 8%, 13%, and 15% for more
than 12 months of stability, 8-11
months, and 4-7 months, respectively.
Among the limitations noted by
the authors: Data were from insured
patients, data did not indicate if step-

OFEV is only available through participating specialty pharmacies
TO GET YOUR APPROPRIATE PATIENTS WITH IPF STARTED ON OFEV:
CONDUCT liver function tests (ALT, AST, and bilirubin) prior to initiating treatment with
OFEV (nintedanib)
COMPLETE the OFEV Prescription Form—available at www.hcp.OFEV.com—and fax it to
one of the participating specialty pharmacies
OFFER enrollment in OPEN DOORS™, a patient support program for patients receiving OFEV
Coadministration with oral doses of a P-gp and CYP3A4
inducer, rifampicin, decreased exposure to nintedanib
by 50%. Concomitant use of P-gp and CYP3A4 inducers
(e.g., carbamazepine, phenytoin, and St. John’s wort)
with OFEV should be avoided as these drugs may
decrease exposure to nintedanib.

IMPORTANT SAFETY INFORMATION
ADVERSE REACTIONS
• Adverse reactions reported in ≥5% of patients treated
with OFEV and more commonly than in patients treated
with placebo included diarrhea (62% vs. 18%), nausea
(24% vs.7%), abdominal pain (15% vs. 6%), liver enzyme
elevation (14% vs. 3%), vomiting (12% vs. 3%), decreased
appetite (11% vs. 5%), weight decreased (10% vs. 3%),
headache (8% vs 5%), and hypertension (5% vs. 4%).
• The most frequent serious adverse reactions reported
in patients treated with OFEV, more than placebo, were
bronchitis (1.2% vs. 0.8%) and myocardial infarction (1.5%
vs. 0.4%). The most common adverse events leading
to death in patients treated with OFEV, more than
placebo, were pneumonia (0.7% vs. 0.6%), lung neoplasm
malignant (0.3% vs. 0%), and myocardial infarction (0.3%
vs. 0.2%). In the predefined category of major adverse
cardiovascular events (MACE) including MI, fatal events
were reported in 0.6% of OFEV-treated patients and 1.8%
of placebo-treated patients.

Anticoagulants
• Nintedanib is a VEGFR inhibitor, and may increase the
risk of bleeding. Monitor patients on full anticoagulation
therapy closely for bleeding and adjust anticoagulation
treatment as necessary.

USE IN SPECIFIC POPULATIONS
Nursing Mothers
• Excretion of nintedanib and/or its metabolites into
human milk is probable. Because of the potential for
serious adverse reactions in nursing infants from OFEV,
a decision should be made whether to discontinue
nursing or to discontinue the drug, taking into account
the importance of the drug to the mother.

DRUG INTERACTIONS

Hepatic Impairment

P-glycoprotein (P-gp) and CYP3A4 Inhibitors and
Inducers

• Monitor for adverse reactions and consider dose
modification or discontinuation of OFEV as needed for
patients with mild hepatic impairment (Child Pugh A).
Treatment of patients with moderate (Child Pugh B) and
severe (Child Pugh C) hepatic impairment with OFEV is
not recommended.

• Coadministration with oral doses of a P-gp and
CYP3A4 inhibitor, ketoconazole, increased exposure to
nintedanib by 60%. Concomitant use of potent P-gp
and CYP3A4 inhibitors (e.g., erythromycin) with OFEV
may increase exposure to nintedanib. In such cases,
patients should be monitored closely for tolerability of
OFEV. Management of adverse reactions may require
interruption, dose reduction, or discontinuation of
therapy with OFEV.

Smokers
• Smoking was associated with decreased exposure to
OFEV, which may alter the efficacy profile of OFEV.
Encourage patients to stop smoking prior to treatment
with OFEV and to avoid smoking when using OFEV.

Please see brief summary for OFEV on the following pages.
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down involved consultation with a
health care provider, and the cohort
did not include patients who did not
step down as a comparison.
“Individuals and their providers can
cautiously apply the data from this
study to decisions about stepping down
asthma medications. The novel insights
from this analysis that contribute to

this decision making process are consideration to the length of stability prior to step-down and the rate of asthma
exacerbations in the 24 months following step-down,” they said.
The study was funded by the Mayo
Foundation for Medical Education
and Research. The authors reported
no disclosures.

OFEV® (nintedanib) capsules, for oral use

reduced dosage (100 mg twice daily), which subsequently
may be increased to the full dosage. If severe diarrhea
persists despite symptomatic treatment, discontinue
treatment with OFEV (nintedanib). Nausea and Vomiting:
Nausea was reported in 24% versus 7% and vomiting
was reported in 12% versus 3% of patients treated with
OFEV and placebo, respectively [see Adverse Reactions].
In most patients, these events were of mild to moderate
intensity. Nausea led to discontinuation of OFEV in 2% of
patients. Vomiting led to discontinuation of OFEV in 1% of
the patients. For nausea or vomiting that persists despite
appropriate supportive care including anti-emetic therapy,
dose reduction or treatment interruption may be required.
OFEV treatment may be resumed at the full dosage
(150 mg twice daily), or at the reduced dosage (100 mg
twice daily), which subsequently may be increased to the
full dosage. If severe nausea or vomiting does not resolve,
discontinue treatment with OFEV. Embryofetal Toxicity:
OFEV can cause fetal harm when administered to a
pregnant woman. Nintedanib was teratogenic and embryofetocidal in rats and rabbits at less than and approximately
5 times the maximum recommended human dose (MRHD)
in adults (on an AUC basis at oral doses of 2.5 and 15 mg/
kg/day in rats and rabbits, respectively). If OFEV is used
during pregnancy, or if the patient becomes pregnant
while taking OFEV, the patient should be advised of the
potential hazard to a fetus. Women of childbearing potential should be advised to avoid becoming pregnant while
receiving treatment with OFEV and to use adequate contraception during treatment and at least 3 months after
the last dose of OFEV [see Use in Specific Populations].
Arterial Thromboembolic Events: Arterial thromboembolic events have been reported in patients taking
OFEV. In clinical trials, arterial thromboembolic events
were reported in 2.5% of patients treated with OFEV and
0.8% of placebo-treated patients. Myocardial infarction
was the most common adverse reaction under arterial
thromboembolic events, occurring in 1.5% of OFEVtreated patients compared to 0.4% of placebo-treated
patients. Use caution when treating patients at higher cardiovascular risk including known coronary artery disease.
Consider treatment interruption in patients who develop
signs or symptoms of acute myocardial ischemia. Risk
of Bleeding: Based on the mechanism of action (VEGFR
inhibition), OFEV may increase the risk of bleeding. In
clinical trials, bleeding events were reported in 10% of
patients treated with OFEV and in 7% of patients treated
with placebo. Use OFEV in patients with known risk of
bleeding only if the anticipated benefit outweighs the
potential risk. Gastrointestinal Perforation: Based on
the mechanism of action, OFEV may increase the risk of
gastrointestinal perforation. In clinical trials, gastrointestinal perforation was reported in 0.3% of patients treated
with OFEV, compared to 0 cases in the placebo-treated
patients. Use caution when treating patients who have
had recent abdominal surgery. Discontinue therapy with
OFEV in patients who develop gastrointestinal perforation.
Only use OFEV in patients with known risk of gastrointestinal perforation if the anticipated benefit outweighs the
potential risk.

BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing
Information, including Patient Information
INDICATIONS AND USAGE: OFEV is indicated for the
treatment of idiopathic pulmonary fibrosis (IPF).
DOSAGE AND ADMINISTRATION: Testing Prior to
OFEV Administration: Conduct liver function tests
prior to initiating treatment with OFEV [see Warnings
and Precautions]. Recommended Dosage: The recommended dosage of OFEV is 150 mg twice daily administered approximately 12 hours apart. OFEV capsules should
be taken with food and swallowed whole with liquid. OFEV
capsules should not be chewed or crushed because of a
bitter taste. The effect of chewing or crushing of the capsule on the pharmacokinetics of nintedanib is not known.
If a dose of OFEV is missed, the next dose should be taken
at the next scheduled time. Advise the patient to not make
up for a missed dose. Do not exceed the recommended
maximum daily dosage of 300 mg. Dosage Modification
due to Adverse Reactions: In addition to symptomatic
treatment, if applicable, the management of adverse reactions of OFEV may require dose reduction or temporary
interruption until the specific adverse reaction resolves to
levels that allow continuation of therapy. OFEV treatment
may be resumed at the full dosage (150 mg twice daily),
or at the reduced dosage (100 mg twice daily), which
subsequently may be increased to the full dosage. If a
patient does not tolerate 100 mg twice daily, discontinue
treatment with OFEV [see Warnings and Precautions and
Adverse Reactions]. Dose modifications or interruptions
may be necessary for liver enzyme elevations. For aspartate aminotransferase (AST) or alanine aminotransferase
(ALT) >3 times to <5 times the upper limit of normal
(ULN) without signs of severe liver damage, interrupt
treatment or reduce OFEV to 100 mg twice daily. Once
liver enzymes have returned to baseline values, treatment
with OFEV may be reintroduced at a reduced dosage
(100 mg twice daily), which subsequently may be increased
to the full dosage (150 mg twice daily) [see Warnings
and Precautions and Adverse Reactions]. Discontinue
OFEV for AST or ALT elevations >5 times ULN or
>3 times ULN with signs or symptoms of severe liver
damage.
CONTRAINDICATIONS: None
WARNINGS AND PRECAUTIONS: Elevated Liver
Enzymes: The safety and efficacy of OFEV has not been
studied in patients with moderate (Child Pugh B) or severe
(Child Pugh C) hepatic impairment. Treatment with OFEV
is not recommended in patients with moderate or severe
hepatic impairment [see Use in Specific Populations]. In
clinical trials, administration of OFEV was associated with
elevations of liver enzymes (ALT, AST, ALKP, GGT). Liver
enzyme increases were reversible with dose modification
or interruption and not associated with clinical signs or
symptoms of liver injury. The majority (94%) of patients
with ALT and/or AST elevations had elevations <5 times
ULN. Administration of OFEV was also associated with
elevations of bilirubin. The majority (95%) of patients with
bilirubin elevations had elevations <2 times ULN [see Use
in Specific Populations]. Conduct liver function tests (ALT,
AST, and bilirubin) prior to treatment with OFEV, monthly for
3 months, and every 3 months thereafter, and as clinically
indicated. Dosage modifications or interruption may be
necessary for liver enzyme elevations. Gastrointestinal
Disorders: Diarrhea: Diarrhea was the most frequent
gastrointestinal event reported in 62% versus 18% of
patients treated with OFEV and placebo, respectively [see
Adverse Reactions)]. In most patients, the event was of
mild to moderate intensity and occurred within the first
3 months of treatment. Diarrhea led to permanent dose
reduction in 11% of patients treated with OFEV compared to 0 placebo-treated patients. Diarrhea led to discontinuation of OFEV in 5% of the patients compared to
<1% of placebo-treated patients. Dosage modifications
or treatment interruptions may be necessary in patients
with adverse reactions of diarrhea. Treat diarrhea at first
signs with adequate hydration and antidiarrheal medication (e.g., loperamide), and consider treatment interruption if diarrhea continues. OFEV treatment may be
resumed at the full dosage (150 mg twice daily), or at the

ADVERSE REACTIONS: The following adverse reactions are discussed in greater detail in other sections of
the labeling: Liver Enzyme and Bilirubin Elevations [see
Warnings and Precautions]; Gastrointestinal Disorders
[see Warnings and Precautions]; Embryofetal Toxicity
[see Warnings and Precautions]; Arterial Thromboembolic
Events [see Warnings and Precautions]; Risk of Bleeding
[see Warnings and Precautions]; Gastrointestinal
Perforation [see Warnings and Precautions]. Clinical
Trials Experience: Because clinical trials are conducted
under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug
and may not reflect the rates observed in practice. The
safety of OFEV was evaluated in over 1000 IPF patients
with over 200 patients exposed to OFEV for more than
2 years in clinical trials. OFEV was studied in three randomized, double-blind, placebo-controlled, 52-week
trials. In the phase 2 (Study 1) and phase 3 (Studies
2 and 3) trials, 723 patients with IPF received OFEV
150 mg twice daily and 508 patients received placebo.
The median duration of exposure was 10 months for
patients treated with OFEV and 11 months for patients
treated with placebo. Subjects ranged in age from 42 to
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89 years (median age of 67 years). Most patients were
male (79%) and Caucasian (60%). The most frequent
serious adverse reactions reported in patients treated
with OFEV (nintedanib), more than placebo, were bronchitis (1.2% vs. 0.8%) and myocardial infarction (1.5%
vs. 0.4%). The most common adverse events leading to
death in patients treated with OFEV, more than placebo,
were pneumonia (0.7% vs. 0.6%), lung neoplasm malignant (0.3% vs. 0%), and myocardial infarction (0.3%
vs. 0.2%). In the predefined category of major adverse
cardiovascular events (MACE) including MI, fatal events
were reported in 0.6% of OFEV-treated patients and
1.8% of placebo-treated patients. Adverse reactions
leading to permanent dose reductions were reported in
16% of OFEV-treated patients and 1% of placebo-treated
patients. The most frequent adverse reaction that led to
permanent dose reduction in the patients treated with
OFEV was diarrhea (11%). Adverse reactions leading to
discontinuation were reported in 21% of OFEV-treated
patients and 15% of placebo-treated patients. The most
frequent adverse reactions that led to discontinuation in
OFEV-treated patients were diarrhea (5%), nausea (2%),
and decreased appetite (2%). The most common adverse
reactions with an incidence of ≥5% and more frequent
in the OFEV than placebo treatment group are listed in
Table 1.
Table 1 Adverse Reactions Occurring in ≥5% of
OFEV-treated Patients and More Commonly Than
Placebo in Studies 1, 2, and 3
Adverse Reaction
Gastrointestinal disorders
Diarrhea
Nausea
Abdominal paina
Vomiting
Hepatobiliary disorders
Liver enzyme elevationb
Metabolism and nutrition
disorders
Decreased appetite
Nervous systemic
disorders
Headache
Investigations
Weight decreased
Vascular disorders
Hypertensionc

OFEV,
150 mg
n=723

Placebo
n=508

62%
24%
15%
12%

18%
7%
6%
3%

14%

3%

11%

5%

8%

5%

10%

3%

5%

4%

a

Includes abdominal pain, abdominal pain upper, abdominal pain
lower, gastrointestinal pain and abdominal tenderness.
b
Includes gamma-glutamyltransferase increased, hepatic
enzyme increased, alanine aminotransferase increased,
aspartate aminotransferase increased, hepatic function
abnormal, liver function test abnormal, transaminase increased,
blood alkaline phosphatase-increased, alanine aminotransferase abnormal, aspartate aminotransferase abnormal, and
gamma-glutamyltransferase abnormal.
c
Includes hypertension, blood pressure increased, hypertensive
crisis, and hypertensive cardiomyopathy.

In addition, hypothyroidism was reported in patients
treated with OFEV, more than placebo (1.1% vs. 0.6%).
DRUG INTERACTIONS: P-glycoprotein (P-gp) and
CYP3A4 Inhibitors and Inducers: Nintedanib is a
substrate of P-gp and, to a minor extent, CYP3A4.
Coadministration with oral doses of a P-gp and CYP3A4
inhibitor, ketoconazole, increased exposure to nintedanib
by 60%. Concomitant use of P-gp and CYP3A4 inhibitors
(e.g., erythromycin) with OFEV may increase exposure to
nintedanib. In such cases, patients should be monitored
closely for tolerability of OFEV. Management of adverse
reactions may require interruption, dose reduction, or
discontinuation of therapy with OFEV. Coadministration
with oral doses of a P-gp and CYP3A4 inducer, rifampicin,
decreased exp sure to nintedanib by 50%. Concomitant
use of P-gp and CYP3A4 inducers (e.g., carbamazepine,
phenytoin, and St. John’s wort) with OFEV should be
avoided as these drugs may decrease exposure to nintedanib. Anticoagulants: Nintedanib is a VEGFR inhibitor,
and may increase the risk of bleeding. Monitor patients on
full anticoagulation therapy closely for bleeding and adjust
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1 in 20 students using e-cigarettes for cannabis
BY BIANCA NOGRADY

Frontline Medical News

S

ignificant numbers of high
school students are using e-cigarettes to vaporize cannabis, new

anticoagulation treatment as necessary [see Warnings
and Precautions].
USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy
Category D. [See Warnings and Precautions]: OFEV (nintedanib) can cause fetal harm when administered to a
pregnant woman. If OFEV is used during pregnancy, or
if the patient becomes pregnant while taking OFEV, the
patient should be apprised of the potential hazard to a
fetus. Women of childbearing potential should be advised
to avoid becoming pregnant while receiving treatment
with OFEV. In animal reproduction toxicity studies, nintedanib caused embryofetal deaths and teratogenic
effects in rats and rabbits at less than and approximately
5 times the maximum recommended human dose (MRHD)
in adults (on a plasma AUC basis at maternal oral doses
of 2.5 and 15 mg/kg/day in rats and rabbits, respectively).
Malformations included abnormalities in the vasculature,
urogenital, and skeletal systems. Vasculature anomalies included missing or additional major blood vessels.
Skeletal anomalies included abnormalities in the thoracic,
lumbar, and caudal vertebrae (e.g., hemivertebra, missing, or asymmetrically ossified), ribs (bifid or fused), and
sternebrae (fused, split, or unilaterally ossified). In some
fetuses, organs in the urogenital system were missing. In
rabbits, a significant change in sex ratio was observed in
fetuses (female:male ratio of approximately 71%:29%) at
approximately 15 times the MRHD in adults (on an AUC
basis at a maternal oral dose of 60 mg/kg/day). Nintedanib
decreased post-natal viability of rat pups during the first
4 post-natal days when dams were exposed to less than
the MRHD (on an AUC basis at a maternal oral dose of
10 mg/kg/day). Nursing Mothers: Nintedanib and/or its
metabolites are excreted into the milk of lactating rats. Milk
and plasma of lactating rats have similar concentrations
of nintedanib and its metabolites. Excretion of nintedanib
and/or its metabolites into human milk is probable. There
are no human studies that have investigated the effects of
OFEV on breast-fed infants. Because of the potential for
serious adverse reactions in nursing infants from OFEV, a
decision should be made whether to discontinue nursing
or to discontinue the drug, taking into account the importance of the drug to the mother. Pediatric Use: Safety and
effectiveness in pediatric patients have not been established. Geriatric Use: Of the total number of subjects in
phase 2 and 3 clinical studies of OFEV, 60.8% were 65
and over, while 16.3% were 75 and over. In phase 3 studies, no overall differences in effectiveness were observed
between subjects who were 65 and over and younger
subjects; no overall differences in safety were observed

research data suggest.
An anonymous survey of 3,847
Connecticut high school students
found that, overall, 5.4% of the total
sample reported using e-cigarettes or
vaporizers to vaporize cannabis, eibetween subjects who were 65 and over or 75 and over
and younger subjects, but greater sensitivity of some older
individuals cannot be ruled out. Hepatic Impairment:
Nintedanib is predominantly eliminated via biliary/fecal
excretion (>90%). No dedicated pharmacokinetic (PK)
study was performed in patients with hepatic impairment.
Monitor for adverse reactions and consider dose modification or discontinuation of OFEV (nintedanib) as needed
for patients with mild hepatic impairment (Child Pugh
A). The safety and efficacy of nintedanib has not been
investigated in patients with hepatic impairment classified as Child Pugh B or C. Therefore, treatment of patients
with moderate (Child Pugh B) and severe (Child Pugh C)
hepatic impairment with OFEV is not recommended [see
Warnings and Precautions]. Renal Impairment: Based
on a single-dose study, less than 1% of the total dose
of nintedanib is excreted via the kidney. Adjustment of
the starting dose in patients with mild to moderate renal
impairment is not required. The safety, efficacy, and
pharmacokinetics of nintedanib have not been studied in
patients with severe renal impairment (<30 mL/min CrCl)
and end-stage renal disease. Smokers: Smoking was
associated with decreased exposure to OFEV, which may
alter the efficacy profile of OFEV. Encourage patients to
stop smoking prior to treatment with OFEV and to avoid
smoking when using OFEV.
OVERDOSAGE: In the trials, one patient was inadvertently
exposed to a dose of 600 mg daily for a total of 21 days.
A non-serious adverse event (nasopharyngitis) occurred
and resolved during the period of incorrect dosing, with no
onset of other reported events. Overdose was also reported
in two patients in oncology studies who were exposed to a
maximum of 600 mg twice daily for up to 8 days. Adverse
events reported were consistent with the existing safety
profile of OFEV. Both patients recovered. In case of overdose, interrupt treatment and initiate general supportive
measures as appropriate.
PATIENT COUNSELING INFORMATION: Advise the
patient to read the FDA-approved patient labeling (Patient
Information). Liver Enzyme and Bilirubin Elevations: Advise
patients that they will need to undergo liver function testing periodically. Advise patients to immediately report
any symptoms of a liver problem (e.g., skin or the whites
of eyes turn yellow, urine turns dark or brown (tea colored), pain on the right side of stomach, bleed or bruise
more easily than normal, lethargy) [see Warnings and
Precautions]. Gastrointestinal Disorders: Inform patients
that gastrointestinal disorders such as diarrhea, nausea,

ther in the form of hash oil, THC-infused wax, or dried leaves.
Among students who had ever
used an e-cigarette, 18% said that
they had used it for cannabis, while
18.4% of cannabis users reported usand vomiting were the most commonly reported gastrointestinal events occurring in patients who received OFEV
(nintedanib). Advise patients that their healthcare provider
may recommend hydration, antidiarrheal medications (e.g.,
loperamide), or anti-emetic medications to treat these
side effects. Temporary dosage reductions or discontinuations may be required. Instruct patients to contact their
healthcare provider at the first signs of diarrhea or for
any severe or persistent diarrhea, nausea, or vomiting
[see Warnings and Precautions and Adverse Reactions].
Pregnancy: Counsel patients on pregnancy planning and
prevention. Advise females of childbearing potential of the
potential hazard to a fetus and to avoid becoming pregnant while receiving treatment with OFEV. Advise females
of childbearing potential to use adequate contraception
during treatment, and for at least 3 months after taking
the last dose of OFEV. Advise female patients to notify
their doctor if they become pregnant during therapy
with OFEV [see Warnings and Precautions and Use in
Specific Populations]. Arterial Thromboembolic Events:
Advise patients about the signs and symptoms of acute
myocardial ischemia and other arterial thromboembolic
events and the urgency to seek immediate medical care
for these conditions [see Warnings and Precautions]. Risk
of Bleeding: Bleeding events have been reported. Advise
patients to report unusual bleeding [see Warnings and
Precautions]. Gastrointestinal Perforation: Serious gastrointestinal perforation events have been reported. Advise
patients to report signs and symptoms of gastrointestinal perforation [see Warnings and Precautions]. Nursing
Mothers: Advise patients to discontinue nursing while
taking OFEV or discontinue OFEV while nursing [see Use
in Specific Populations]. Smokers: Encourage patients to
stop smoking prior to treatment with OFEV and to avoid
smoking when using with OFEV. Administration: Instruct
patients to swallow OFEV capsules whole with liquid and
not to chew or crush the capsules due to the bitter taste.
Advise patients to not make up for a missed dose [see
Dosage and Administration].
Copyright © 2014 Boehringer Ingelheim International
GmbH
ALL RIGHTS RESERVED
OF-BS-10-14

(10-15)

OF629900PROF

ing e-cigarettes for cannabis.
More than one-quarter of students
who reported using both cannabis
and e-cigarettes said they had used
e-cigarettes as a delivery mechanism
for cannabis, according to a study
published online Sept. 7 in Pediatrics.
Males and younger students were
significantly more likely than females
or older students to use e-cigarettes
for cannabis, and the researchers
found that the students’ socioeconomic status (SES) was not related to
their tendency to use e-cigarettes to
vaporize cannabis. The study did find
significantly different rates of canna-

VIEW ON THE NEWS

E-cigarettes
a new drug
gateway

W

e have previously studied
the process by which a child
or adolescent becomes a regular
smoker or binge drinker, but
in our work we extended the
gateway hypothesis on teen use
to suggest that learning how to
smoke or inhale drug vapors was
the critical gateway event.
A young person who learns
to inhibit a natural aversion to
smoke or smoke-filled environments and suppress his or her
cough reflex to inhale cigarettes
has learned a particularly dangerous behavior, and as the gateway
drugs have shifted from tobacco
and alcohol to cannabis, it is deja
vu for experts who trained and
worked in the 1960s and 1970s.
Dr. Mark S. Gold is an adjunct professor of psychiatry at Washington
University in St. Louis and is the
former chairman of the department
of psychiatry at the University of
Florida, Gainesville. No conflicts of
interest were declared.

bis e-cigarette use between the five
schools included in the study.
“These results indicate that factors
such as the acceptability of cannabis
use within a school (i.e., ‘cannabis
culture’) or the extent to which a
school has explicit policies prohibiting e-cigarette use may play a more
important role in encouraging or
deterring vaporizing cannabis than
students’ SES,” wrote Meghan E.
Morean, Ph.D., of Oberlin College,
Continued on following page
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Inpatient mortality has dropped for pneumonia
BY RICHARD FRANKI

Frontline Medical News

I

npatient mortality for pneumonia,
acute MI, heart failure, and stroke
each fell significantly from 2002 to
2012, the Agency for Healthcare Research and Quality reported.
Over that period, mortality among
adults hospitalized with pneumonia

Continued from previous page
Ohio, and her coauthors.
Dried cannabis leaves were the most
popular form of cannabis used in portable vaporizers, and hash oil was more
commonly used with e-cigarettes than
THC-infused wax (Pediatrics. 2015
Sept. 7. doi: 10.1542/peds.2015-1727).
While acknowledging that the results might be an underestimation of
true figures because of the limitations
of self-reporting, the authors said that
further research is needed to determine
whether e-cigarette use might serve
as a gateway to cannabis use and the
health impact of vaporized cannabis.
“At this time, the relative safety of
using e-cigarettes for vaping cannabis
versus smoking combustible cannabis
is not well established,” Dr. Morean
and her coauthors wrote. “However, a
recent study indicated that adults who
vaporize hash oil experience greater
subjective tolerance and evidence of
dependence compared with those
smoking combustible cannabis.”
Cannabis consumed through e-cigarettes is challenging for parents,
teachers, and police to detect because
the device does not produce the characteristic pungent aroma of smoked
cannabis, the researchers noted.
“As e-cigarettes and related devices
continue to gain popularity among
youth, it will be important to monitor rates of using these products to
vaporize cannabis.”
When asked about the findings, Dr.
Robert L. DuPont said in an interview
that American drug markets are changing rapidly, making more drugs available through highly potent routes of
administration such as vaporization.
“This effective and convenient way
of delivering THC has much appeal,
especially to youth, being new, cool,
and smoke-free, as the rate of cannabis passes cigarettes for youth,” said
Dr. DuPont, president of the Institute
for Behavior and Health in Rockville,
Md., and the first director of the National Institute on Drug Abuse.
The National Institutes of Health
funded the study. No conflicts of interest were declared.

went from 65 per 1,000 admissions
to 35.8 per 1,000 for a drop of 45%
– largest of the four high-volume
conditions. Corresponding declines
for the others were 41% for acute MI,
29% for heart failure, and 27% for

stroke, the AHRQ noted.
Since “death following discharge
from a hospital is not reflected in
these data,” the report said, measures
of inpatient mortality “can reflect
both improvements in health care

and shifts in where end-of-life care
takes place over time.”
The estimates in the report are
based on data from the Nationwide
Inpatient Sample (2002-2011) and
State Inpatient Databases (2012).

In EGFRm+ advanced NSCLC,

NEARLY 2 OUT OF 3 CASES OF PROGRESSION WITH FIRSTGENERATION EGFR TKIs ARE RELATED TO THE T790M MUTATION1,2
Lung cancer is the leading cause of cancer-related deaths both in the US and worldwide.3,4
For NSCLC EGFRm+ patients, the recommended first-line treatment is EGFR tyrosine kinase inhibitors (TKIs).5

The majority of tumors will acquire
EGFR TKI–resistance mutations
Despite initial high response rates with first-generation EGFR TKIs, many tumors
will develop new mutations and become resistant.6,7 A major barrier to disease
control is resistance to treatment. Resistance to first-generation therapy will
develop in most patients with EGFRm+ advanced NSCLC on a currently approved
EGFR TKI.7
After disease progression, clinical guidelines recommend subsequent
treatments including either continuing with an EGFR TKI therapy or beginning
platinum-based chemotherapy.5

Nearly 2 out of 3 cases of progression
with first-generation EGFR TKIs are
related to the T790M mutation
In patients with NSCLC who are EGFRm+, T790M
is an acquired mutation and has been identified as
the most common mechanism of acquired resistance
in nearly 2 out of 3 patients.1,2 Development of T790M
mutation may confer resistance through several
potential mechanisms, which may include8,9:
- Steric hindrance, which reduces receptor binding of
reversible EGFR TKIs
- Increased binding affinity of EGFR for ATP, resulting in
reduced TKI potency

T790M Is the Most Common Mechanism
of Acquired Resistance to First-Generation
EGFR TKI Therapy1

63%

T790M
(98/155)

CI,
(9555 –70
)
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%

MET
amplification
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HER2
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NEARLY 2 OUT OF 3

%

13%
(95% CI, 3%–32%)

0%
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Study of 155 patients with radiographic progression following
a response or durable stable disease with first-generation
EGFR TKI therapy.

CASES ARE RELATED TO T790M

Other rare mechanisms of acquired resistance may include
BRAF, FGFR, and PIK3CA mutations, and transformation to
small-cell histology.10,11

Discovering the cause of resistance
Patients should be monitored for radiologic or clinical progression. Tumors can also be assessed for molecular progression to uncover
additional acquired mutations.1,12-16 When patients with EGFRm+ status progress, prior to changing therapy, a biopsy is reasonable to identify
mechanisms of acquired resistance, as stated in NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®).5

AstraZeneca is a leader in lung cancer research
AstraZeneca is conducting ongoing research to understand the science of the T790M mutation as a driver of resistance.

Find out more at EGFRevolution.com.
References: 1. Yu HA, Arcila ME, Rekhtman N, et al. Analysis of tumor specimens at the time of acquired resistance to EGFR-TKI therapy in 155 patients with EGFR-mutant lung cancers. Clin Cancer Res. 2013;19:2240-2247. 2. Arcila ME, Oxnard GR,
Nafa K, et al. Rebiopsy of lung cancer patients with acquired resistance to EGFR inhibitors and enhanced detection of the T790M mutation using a locked nucleic acid-based assay. Clin Cancer Res. 2011;17:1169-1180. 3. American Cancer Society.
Cancer Facts & Figures 2015. http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-044552.pdf. Accessed March 17, 2015. 4. GLOBOCAN 2012. http://globocan.iarc.fr. Accessed February 9, 2015. 5. Referenced
with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Non-Small Cell Lung Cancer V.7.2015. ©National Comprehensive Cancer Network, Inc. 2015. All rights reserved. Accessed June 12, 2015. To view
the most recent and complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are trademarks owned by the National Comprehensive
Cancer Network, Inc. 6. Mok TS, Wu YL, Thongprasert S, et al. Gefitinib or carboplatin-paclitaxel in pulmonary adenocarcinoma. N Engl J Med. 2009;361:947-957. 7. Sequist LV, Yang JCH, Yamamoto N, et al. Phase III study of afatinib or cisplatin
plus pemetrexed in patients with metastatic lung adenocarcinoma with EGFR mutations. J Clin Oncol. 2013;31:3327-3334. 8. Kobayashi S, Boggon TJ, Dayaram T, et al. EGFR mutation and resistance of non–small-cell lung cancer to gefitinib. N
Engl J Med. 2005;352:786-792. 9. Yun CH, Mengwasser KE, Toms AV, et al. The T790M mutation in EGFR kinase causes drug resistance by increasing the affnity for ATP. Proc Natl Acad Sci U S A. 2008;105:2070-2075. 10. Cheng L, Alexander
RE, MacLennan GT, et al. Molecular pathology of lung cancer: key to personalized medicine. Mod Pathol. 2012;25:347-369. 11. Ware KE, Marshall ME, Heasley LY, et al. Rapidly acquired resistance to EGFR tyrosine kinase inhibitors in NSCLC cell
lines through de-repression of FGFR2 and FGFR3 expression. PLoS One. 2010;5:e14117. doi:10.1371/journal.pone.0014117.12. Johnson KR, Ringland C, Stokes BJ, et al. Response rate or time to progression as predictors of survival in trials of
metastatic colorectal cancer or non-small-cell lung cancer: a meta-analysis. Lancet. 2006;7:741-746. 13. Lussier YA, Khodarev NN, Regan K, et al. Oligo- and polymetastatic progression in lung metastasis(es) patients is associated with specific
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©2015 AstraZeneca. All rights reserved. 3140404 6/15

36

SLEEP MEDICINE

O C TO B ER 2 0 1 5 • C HES T P HY S IC IA N

Novel apnea therapy not helpful, possibly harmful
VIEW ON THE NEWS

BY MARY ANN MOON

Frontline Medical News

A

daptive servo-ventilation is not beneficial and
may even be harmful for patients who have
predominantly central sleep apnea accompanying heart failure with reduced ejection fraction,
Dr. Martin R. Cowie reported at the annual congress of the European Society of Cardiology.
The noninvasive therapy did control central
sleep apnea in a large international randomized
controlled trial, but nevertheless did not affect the
composite endpoint of death from any cause, lifesaving cardiovascular intervention, or unplanned
hospitalization for worsening HF. Moreover, it unexpectedly raised the risk of cardiovascular death
by 34%, and significantly increased all-cause mortality as well, said Dr. Cowie of Imperial College
London.
Adaptive servo-ventilation delivers servo-controlled inspiratory pressure on top of expiratory
positive airway pressure during sleep, to alleviate
central sleep apnea. This form of sleep-disordered
breathing, which may manifest as Cheyne-Stokes
respiration in patients who have HF with reduced
ejection fraction, is reported to affect up to 40% of
this patient population. Its prevalence rises as the
severity of HF increases, and it is an independent
risk marker for poor prognosis and death in HF.
A recent trial showed that continuous positive
airway pressure (CPAP) did
not improve morbidity or
mortality in patients who had
HF with central sleep apnea,
but suggested that a treatment that could reduce the
apnea-hypopnea index (AHI)
– the number of apnea or
hypopnea events per hour of
sleep – to below 15 might be
effective. Adaptive servo-ventilation can accomplish this, and small studies
and meta-analyses have shown that the treatment
improves surrogate markers including plasma
concentration of brain natriuretic peptide, left
ventricular ejection fraction (LVEF), and functional
outcomes in heart failure.
Dr. Cowie and his associates conducted the
SERVE-HF trial, assessing the effect of adding
adaptive servo-ventilation to guideline-based
medical therapy on survival and cardiovascular

A

daptive servo-ventilation should not be used
outside of clinical trials in heart failure patients who have predominantly central sleep
apnea, at least until the reason for the unexpected 34% increase in cardiovascular mortality is
understood.
The issue is important because at least one
new technique to abolish Cheyne-Stokes respiration that doesn’t use positive pressure therapy
– phrenic-nerve stimulation – has already been
developed and is being assessed in a clinical trial.
If Cheyne-Stokes respiration is actually beneficial in HF, this strategy may prove harmful.

outcomes. He presented the trial results at the
meeting, and they were simultaneously published
online (N Engl J Med. 2015 Sep 1 [doi: 10.1056/
NEJMoa1506459]).
The industry-sponsored study comprised 1,325
patients aged 22 and older treated and followed
at 91 medical centers for a median of 31 months
(range, 0-80 months). They were randomly assigned to receive medical therapy plus adaptive
servo-ventilation delivered through a face mask
for at least 5 hours every night (666 intervention
subjects) or medical therapy alone (659 control
subjects).
Central sleep apnea was well
controlled only in the intervention group. At 1 year, their
mean AHI was 6.6 events per
It unexpectedly
hour, and the oxygen desaturaised the risk of
ration index – the number of
cardiovascular
times per hour that the blood
death by 34%.
oxygen level dropped by 3 or
more percentage points from
DR. COWIE
baseline level – was 8.6.
Yet the primary composite
endpoint was not significantly different between
the two study groups: The rate of death from any
cause, lifesaving cardiovascular intervention, and
unplanned hospitalization for worsening HF was
54.1% with adaptive servo-ventilation and 50.8%
without it.
The treatment also had no significant effect on
a broad spectrum of secondary measures such as
symptoms and quality of life. Six-minute walk distance gradually declined in both groups, but that

Dr. Ulysses J. Magalang is in the division of pulmonary, allergy, critical care, and sleep medicine at Ohio
State University Wexner Medical Center, Columbus.
Dr. Allan I. Pack is at the Center for Sleep and Circadian Neurobiology at the University of Pennsylvania,
Philadelphia. Dr. Magalang reported grants support
from the Rudi Schulte Family Foundation, Hill-Rom,
and the Tzagournis Medical Research Endowment;
Dr. Pack reported having no relevant financial disclosures. They made these remarks in an editorial
accompanying the SERVE-HF report (N Engl J Med.
2015 Sep 1. doi:10.1056/NEJMe1510397Th).
decline was significantly more pronounced in the
intervention group, the investigators said.
Even more worrisome was the significant increase in mortality associated with adaptive servo-ventilation. Cardiovascular mortality was 29.9%
with the treatment, compared with 24.0% without
it, for a hazard ratio of 1.34. All-cause mortality
was 34.8% with the treatment and 29.3% without
it, for an HR of 1.28.
The reason for this unexpected result is not
yet known. One explanation is that central sleep
apnea may be a compensatory mechanism with
potentially beneficial effects in patients who have
HF. Attenuating those effects with adaptive servo-ventilation may then have been detrimental.
For example, central sleep apnea, and particularly
Cheyne-Stokes breathing, may beneficially activate
the respiratory muscles, increase sympathetic nervous system activity, induce hypercapnic acidosis,
increase end-expiratory lung volume, and raise
intrinsic positive airway pressure.
Another possibility is that applying positive airway pressure with adaptive servo-ventilation may
impair cardiac function in at least a portion of
patients who have HF by decreasing cardiac output
and stroke volume during treatment.
ResMed, maker of the AutoSet adaptive servo-ventilator, sponsored SERVE-HF, which was also supported by the National Institute for Health Research
and the National Institutes of Health. Dr. Cowie
disclosed ties with Servier, Novartis, Pfizer, St. Jude
Medical, Boston Scientific, Respicardia,Medtronic,
and Bayer; his associates reported ties to numerous
industry sources.

Oropharyngeal exercises significantly cut snoring
BY AMY KARON

Frontline Medical News

E

ight minutes of oropharyngeal
exercises performed three times a
day significantly reduced snoring, according to a report in the September
issue of CHEST.
At 3 months, the snore index and
the total snore index dropped significantly for the exercise group but not
the control group, said Vanessa Ieto.

After 3 months, the intervention group had significantly
improved on both the snore index and the total snore
index. The intervention group also improved significantly
on perceived intensity and frequency of snoring.
Ph.D., of the Sleep Laboratory of the
University of São Paulo in Brazil and
her associates.
The regimen improved snoring
symptoms among primary snorers as

well as patients with mild to moderate obstructive sleep apnea, although
the apnea-hypopnea index only improved among patients with moderate OSA, the researchers added.

“This set of oropharyngeal exercises is a promising treatment of
large populations suffering from
snoring who are currently largely
ignored by the medical community,”
they said.
Snoring is embarrassing and
disruptive, and can exacerbate
pharyngeal neurogenic lesions and
carotid artery atherosclerosis, but
few studies have objectively examContinued on following page
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ined interventions for primary
snorers or patients with mild OSA,
the researchers said.
In their randomized trial of 39
such patients, the intervention group
performed six oropharyngeal exercises three times daily, while the control
group patients practiced breathing
exercises and wore nasal dilator strips
at night. Both groups performed nasal lavage with saline solution three
times a day.
Average age was 46 years, and
mean body-mass index was 28.2 kg/
m2. A blinded researcher evaluated
data from computerized polysomnography and a snoring recorder
(Chest 2015;148:683-81).
Nasopharyngeal exercises used in
the study were as follows:
• Push tip of tongue against
hard palate and slide tongue
backward (20 times).
• Suck entire tongue up against
palate (20 times).
• Force back of tongue against
floor of mouth while touching
tip of tongue to bottom incisors (20 times).
• Elevate soft palate and uvula
while intermittently saying “A”
(20 times).
• Place finger in mouth while
pressing buccinator muscle
outward (10 times per side).
• Chew and deglutinate on both
sides of mouth whenever
eating. Avoid perioral contraction.
After 3 months, the intervention
group had significantly improved
on both the snore index (snores
per hour; P = .041 for change from
baseline) and the total snore index
(the total sound intensity of snores
per hour; P = .033), the researchers
said. The intervention group also
improved significantly on several
subjective measures, including perceived intensity and frequency of
snoring and sleep quality. The control group only improved in terms
of subjective snore frequency, the
researchers said.
The apnea-hypopnea index did
not drop significantly for the overall
intervention group, but did improve
significantly among patients with
moderate OSA, they added. “The
most likely explanation is that a ‘floor
effect’ in the AHI prevented the observation of any effect on this metric
among patients with mild or no OSA
at study entry,” Dr. Ieto and her associates said.
“Our results point out that snoring,
rather than AHI, is probably the best
metric to follow patients with mild
forms of OSA in whom the most sig-

nificant complaint is snoring,” they
said.
The study was funded by
Fundação de Amparo à Pesquisa
do Estado de São Paulo (FAPESP)
and Conselho Nacional de Desenvolvimento Científico e Tecnológico
(CNPq). The researchers declared
they had no competing interests.
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SYMBICORT 160/4.5 for the maintenance treatment of COPD

REV THE FEV

1

SYMBICORT offers something extra—
sustained* control with better breathing
starting within 5 minutes each time 1-3
• SYMBICORT is NOT a rescue medication and does NOT
replace fast-acting inhalers to treat acute symptoms
• Mean percent change from baseline in FEV1 was
measured at day of randomization, months 6 and 123

FAST CONTROL
Majority of FEV1 improvement at 5 minutes each time† in a subset
of SUN Study patients taking SYMBICORT 160/4.5 (n=121)4

SUSTAINED EFFECT
Significant lung function improvement with continuous control,
as demonstrated over 12 months in the SUN Study (n=494)1,4

REASSURING SENSE OF CONTROL
• The most common adverse reactions ≥3% reported in COPD
clinical trials included nasopharyngitis, oral candidiasis,
bronchitis, sinusitis, and upper respiratory tract infection
*Sustained improvement in lung function was demonstrated in a 12-month efficacy
and safety study.
†
In a serial spirometry subset of patients taking SYMBICORT 160/4.5 (n=121) in the
SUN Study, 67% of 1-hour postdose FEV1 improvement occurred at 5 minutes on
day of randomization, 83% at month 6, and 84% at end of treatment.
See SUN Study design on next page.

IMPORTANT SAFETY INFORMATION, INCLUDING BOXED WARNING
WARNING: Long-acting beta2-adrenergic agonists (LABA), such as formoterol, one of the active ingredients in SYMBICORT, increase the risk
of asthma-related death. A placebo-controlled study with another LABA (salmeterol) showed an increase in asthma-related deaths in patients
receiving salmeterol. This finding with salmeterol is considered a class effect of LABA, including formoterol. Currently available data are
inadequate to determine whether concurrent use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased
risk of asthma-related death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients
When treating patients with asthma, prescribe SYMBICORT only for patients not adequately controlled on a long-term asthma control
medication, such as an inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an inhaled corticosteroid
and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and step down therapy (eg, discontinue
SYMBICORT) if possible without loss of asthma control, and maintain the patient on a long-term asthma control medication, such as an inhaled
corticosteroid. Do not use SYMBICORT for patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids
SYMBICORT is NOT a rescue medication and does NOT replace fast-acting inhalers to treat acute symptoms
SYMBICORT should not be initiated in patients during rapidly deteriorating episodes of asthma or COPD
Patients who are receiving SYMBICORT should not use additional formoterol or other LABA for any reason
Localized infections of the mouth and pharynx with Candida albicans has
occurred in patients treated with SYMBICORT. Patients should rinse the
mouth after inhalation of SYMBICORT
Lower respiratory tract infections, including pneumonia, have been reported
following the inhaled administration of corticosteroids
Please see additional Important Safety Information and Brief Summary of
full Prescribing Information, including Boxed WARNING, on following pages.
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Obstructive sleep apnea often complicates heart failure
LONDON – The majority of patients with severe heart failure had
sleep-disordered breathing and, in

most affected patients, this manifested as obstructive sleep apnea, in an
analysis of more than 1,000 German
heart failure patients enrolled in a
multicenter registry.
“The vast majority of heart fail-

ure patients with sleep-disordered
breathing [SDB] have obstructive sleep
apnea, which differs from previous
results,” said Dr. Olaf Oldenburg at
the annual congress of the European
Society of Cardiology. Possible rea-

sons why this German registry had
different findings, compared with
prior reports, were its inclusion of
heart failure patients with milder
symptoms, inclusion of patients with
preserved ejection fraction, and in-

SYMBICORT 160/4.5 for the maintenance treatment of COPD
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Percent of 1-hour improvement in FEV1 occurring at 5 minutes over the 12-month study (serial spirometry subset)4

SUN: A 12-month efficacy and safety study. A
12-month, randomized, double-blind, doubledummy, placebo-controlled, parallel-group,
multicenter study of 1964 patients with COPD
compared SYMBICORT pMDI 160/4.5 mcg
(n=494), SYMBICORT pMDI 80/4.5 mcg (n=494),
formoterol 4.5 mcg (n=495), and placebo (n=481),
each administered as 2 inhalations twice daily.
Subjects were current or ex-smokers with a
smoking history of ≥10 pack-years, aged ≥40 years
with a clinical diagnosis of COPD and symptoms
for >2 years. The study included a 2-week run-in
period followed by a 12-month treatment period.
This study was designed to assess change from
baseline to the average over the randomized
treatment period in predose FEV1 and in 1-hour
postdose FEV1. The prespecified primary
comparisons for predose FEV1 were vs placebo
and formoterol and the primary comparison for
1-hour postdose was vs placebo.

• SYMBICORT is NOT a rescue medication and does NOT
replace fast-acting inhalers to treat acute symptoms
COMPARATOR ARMS: Mean improvement in 1-hour postdose FEV1 (mL/%) over 12 months (serial spirometry subset)
Day of randomization: SYMBICORT 160/4.5 mcg (240 mL/26%), formoterol 4.5 mcg (180 mL/20%), placebo (40 mL/5%).
6 months: SYMBICORT 160/4.5 mcg (270 mL/28%), formoterol 4.5 mcg (200 mL/23%), placebo (60 mL/7%).
End of month 12 (LOCF): SYMBICORT 160/4.5 mcg (240 mL/26%), formoterol 4.5 mcg (170 mL/19%), placebo (30 mL/5%).
SYMBICORT 160/4.5 mcg‡ (n=121), formoterol 4.5 mcg‡ (n=124), placebo‡ (n=125).
*Baseline is defined as the predose FEV1 value on the day of randomization.
†
Month 12, last observation carried forward (LOCF).
‡
Administered as 2 inhalations twice daily.

IMPORTANT SAFETY INFORMATION, INCLUDING BOXED WARNING (cont’d)
Due to possible immunosuppression, potential worsening
of infections could occur. A more serious or even fatal course
of chickenpox or measles can occur in susceptible patients
It is possible that systemic corticosteroid effects such as
hypercorticism and adrenal suppression may occur, particularly
at higher doses. Particular care is needed for patients who are
transferred from systemically active corticosteroids to inhaled
corticosteroids. Deaths due to adrenal insufficiency have occurred
in asthmatic patients during and after transfer from systemic
corticosteroids to less systemically available inhaled corticosteroids
Caution should be exercised when considering administration
of SYMBICORT in patients on long-term ketoconazole and other
known potent CYP3A4 inhibitors
As with other inhaled medications, paradoxical bronchospasm
may occur with SYMBICORT
Immediate hypersensitivity reactions may occur as demonstrated
by cases of urticaria, angioedema, rash, and bronchospasm
Excessive beta-adrenergic stimulation has been associated with
central nervous system and cardiovascular effects. SYMBICORT
should be used with caution in patients with cardiovascular
disorders, especially coronary insufficiency, cardiac arrhythmias,
and hypertension

Long-term use of orally inhaled corticosteroids may result in a
decrease in bone mineral density (BMD). Since patients with COPD
often have multiple risk factors for reduced BMD, assessment
of BMD is recommended prior to initiating SYMBICORT and
periodically thereafter
Orally inhaled corticosteroids may result in a reduction in growth
velocity when administered to pediatric patients
Glaucoma, increased intraocular pressure, and cataracts have been
reported following the inhaled administration of corticosteroids,
including budesonide, a component of SYMBICORT. Close
monitoring is warranted in patients with a change in vision or
history of increased intraocular pressure, glaucoma, or cataracts
In rare cases, patients on inhaled corticosteroids may present with
systemic eosinophilic conditions
SYMBICORT should be used with caution in patients with
convulsive disorders, thyrotoxicosis, diabetes mellitus,
ketoacidosis, and in patients who are unusually responsive
to sympathomimetic amines
Beta-adrenergic agonist medications may produce hypokalemia
and hyperglycemia in some patients
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‘You need to
look at the effect
of SDB and not
just the apneahypopnea index.’
DR. OLDENBURG

clusion of more women, suggested
Dr. Oldenburg, director of the sleep
laboratory at the Heart and Diabetes
Center of Ruhr University of Bochum
in Bad Oeynhausen, Germany.
His finding that nearly two-thirds of
the heart failure patients with SDB in
this registry had obstructive sleep apnea and that one-third had moderate

or severe obstructive sleep apnea was
notable because this remains a form
of sleep-disordered breathing that can
be treated, he said.
“There is still enough evidence to
treat obstructive sleep apnea” in heart
failure patients when it has a moderate or severe presentation, which
is defined as causing 15 or more

Sustained effect.
Control over 12 months.

1,4

Improvement in 1-hour postdose FEV1 over the 12-month study4

• SYMBICORT 160/4.5 significantly improved predose FEV1 averaged over the
course of the study compared to placebo and formoterol, a coprimary endpoint1
COMPARATOR ARMS: Mean improvement in 1-hour postdose FEV1 (mL/%) over 12 months
1 month: SYMBICORT 160/4.5 mcg (220 mL/21%), formoterol 4.5 mcg (170 mL/17%), placebo (10 mL/1%).
6 months: SYMBICORT 160/4.5 mcg (220 mL/21%), formoterol 4.5 mcg (190 mL/18%), placebo (30 mL/3%).
End of treatment: SYMBICORT 160/4.5 mcg (200 mL/20%), formoterol 4.5 mcg (170 mL/17%), placebo (10 mL/1%).
SYMBICORT 160/4.5 mcg‡ (n=494), formoterol 4.5 mcg‡ (n=495), placebo‡ (n=479).
*Baseline is defined as the predose FEV1 value on the day of randomization.
†
Month 12, last observation carried forward (LOCF).
‡
Administered as 2 inhalations twice daily.

The most common adverse reactions ≥3% reported in asthma clinical
trials included nasopharyngitis, headache, upper respiratory tract
infection, pharyngolaryngeal pain, sinusitis, influenza, back pain, nasal
congestion, stomach discomfort, vomiting, and oral candidiasis
The most common adverse reactions ≥3% reported in COPD clinical
trials included nasopharyngitis, oral candidiasis, bronchitis, sinusitis,
and upper respiratory tract infection
SYMBICORT should be administered with caution to patients being
treated with MAO inhibitors or tricyclic antidepressants, or within
2 weeks of discontinuation of such agents
Beta-blockers may not only block the pulmonary effect of
beta-agonists, such as formoterol, but may produce severe
bronchospasm in patients with asthma
ECG changes and/or hypokalemia associated with nonpotassiumsparing diuretics may worsen with concomitant beta-agonists. Use
caution with the coadministration of SYMBICORT

Please see Brief Summary of full Prescribing Information,
including Boxed WARNING, on following pages.

INDICATIONS
SYMBICORT is indicated for the treatment of asthma in patients
12 years and older (also see Boxed WARNING on front cover)
SYMBICORT 160/4.5 is indicated for the maintenance treatment
of airflow obstruction in patients with chronic obstructive pulmonary
disease (COPD), including chronic bronchitis and emphysema
SYMBICORT is NOT indicated for the relief of acute bronchospasm
References: 1. Rennard SI, Tashkin DP, McElhattan J, et al. Efficacy and tolerability of
budesonide/formoterol in one hydrofluoroalkane pressurized metered-dose inhaler in
patients with chronic obstructive pulmonary disease: results from a 1-year randomized
controlled clinical trial. Drugs. 2009;69(5):549-565. 2. SYMBICORT [package insert].
Wilmington, DE: AstraZeneca; 2012. 3. Data on File, 3088224, AZPLP. 4. Data on File,
1084400, AZPLP. 5. 2015 Express Scripts Preferred Drug List.

SYMBICORT is a registered trademark of the AstraZeneca group of companies.
Express Scripts is a registered trademark of the Express Scripts Holding
Company. ©2015 AstraZeneca. All rights reserved. 3171924 9/15
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apnea-hypopnea events/hour during
sleep. “Obstructive sleep apnea is definitely not a compensatory mechanism
in heart failure,” he said.
He highlighted the ongoing need
to treat more severe obstructive sleep
apnea in heart failure patients because
this form of SDB sharply contrasts
Continued on following page

40

SLEEP MEDICINE

Continued from previous page
with the results of the SERVE-HF
trial, also reported at the congress,
which showed that in patients with advanced heart failure and central sleep
apnea nocturnal treatment with adaptive servo-ventilation failed to provide
benefit and also appeared to boost
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patient mortality (N Engl J Med. 2015
Sep 17;373[12]:1095-105).
Following that report “we need to
think about which heart failure patients to treat” with nocturnal ventilation, and differentiate between heart
failure patients with obstructive sleep
apnea and those with central sleep apnea, Dr. Oldenburg said.

The data he reported came from
the SchlaHF-XT (Sleep Disordered
Breathing in Heart Failure) registry,
which enrolled patients with heart
failure and reduced or preserved
ejection fraction and any New York
Heart Association functional class
treated either at German hospitals or
in physician offices. He reported data

SYMBICORT ® 80/4.5
(budesonide 80 mcg and formoterol fumarate dihydrate 4.5 mcg)

Inhalation Aerosol

SYMBICORT ® 160/4.5
(budesonide 160 mcg and formoterol fumarate dihydrate 4.5 mcg)

Inhalation Aerosol
For Oral Inhalation Only
Rx only
WARNING: ASTHMA RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as formoterol one of the active ingredients in SYMBICORT,
increase the risk of asthma-related death. Data from a large placebo-controlled U.S. study that compared the safety
of another long-acting beta2-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an
increase in asthma-related deaths in patients receiving salmeterol. This finding with salmeterol is considered a class
effect of the LABA, including formoterol. Currently available data are inadequate to determine whether concurrent
use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased risk of asthma-related
death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients. Therefore, when treating patients with asthma, SYMBICORT
should only be used for patients not adequately controlled on a long-term asthma control medication, such as an
inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and
step down therapy (e.g., discontinue SYMBICORT) if possible without loss of asthma control and maintain the patient
on a long-term asthma control medication, such as an inhaled corticosteroid. Do not use SYMBICORT for patients
whose asthma is adequately controlled on low or medium dose inhaled corticosteroids [see WARNINGS AND
PRECAUTIONS].

BRIEF SUMMARY
Before prescribing, please see full Prescribing Information for SYMBICORT® (budesonide/formoterol fumarate dihydrate).
INDICATIONS AND USAGE
Treatment of Asthma
SYMBICORT is indicated for the treatment of asthma in patients 12 years of age and older.
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in SYMBICORT, increase the risk of
asthma-related death. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients [see WARNINGS AND PRECAUTIONS]. Therefore, when treating patients
with asthma, SYMBICORT should only be used for patients not adequately controlled on a long-term asthma-control
medication such as an inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an
inhaled corticosteroid and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and
step down therapy (e.g. discontinue SYMBICORT) if possible without loss of asthma control, and maintain the patient on a
long-term asthma control medication, such as inhaled corticosteroid. Do not use SYMBICORT for patients whose asthma is
adequately controlled on low or medium dose inhaled corticosteroids.
Important Limitations of Use:
• SYMBICORT is NOT indicated for the relief of acute bronchospasm.
Maintenance Treatment of Chronic Obstructive Pulmonary Disease (COPD)
SYMBICORT 160/4.5 is indicated for the twice daily maintenance treatment of airflow obstruction in patients with chronic
obstructive pulmonary disease (COPD) including chronic bronchitis and emphysema. SYMBICORT 160/4.5 is the only
approved dosage for the treatment of airflow obstruction in COPD.
Important Limitations of Use: SYMBICORT is not indicated for the relief of acute bronchospasm.
DOSAGE AND ADMINISTRATION
SYMBICORT should be administered twice daily every day by the orally inhaled route only. After inhalation, the patient should rinse
the mouth with water without swallowing [see PATIENT COUNSELING INFORMATION in full Prescribing Information (17.4)].
Prime SYMBICORT before using for the first time by releasing two test sprays into the air away from the face, shaking well for
5 seconds before each spray. In cases where the inhaler has not been used for more than 7 days or when it has been dropped,
prime the inhaler again by shaking well before each spray and releasing two test sprays into the air away from the face.
More frequent administration or a higher number of inhalations (more than 2 inhalations twice daily) of the prescribed
strength of SYMBICORT is not recommended as some patients are more likely to experience adverse effects with higher
doses of formoterol. Patients using SYMBICORT should not use additional long-acting beta2-agonists for any reason [see
WARNINGS AND PRECAUTIONS].
Asthma
If asthma symptoms arise in the period between doses, an inhaled, short-acting beta2-agonist should be taken for
immediate relief.
Adult and Adolescent Patients 12 Years of Age and Older: For patients 12 years of age and older, the dosage is 2 inhalations
twice daily (morning and evening, approximately 12 hours apart).
The recommended starting dosages for SYMBICORT for patients 12 years of age and older are based upon patients’
asthma severity.
The maximum recommended dosage is SYMBICORT 160/4.5 mcg twice daily.
Improvement in asthma control following inhaled administration of SYMBICORT can occur within 15 minutes of beginning
treatment, although maximum benefit may not be achieved for 2 weeks or longer after beginning treatment. Individual patients
will experience a variable time to onset and degree of symptom relief.
For patients who do not respond adequately to the starting dose after 1-2 weeks of therapy with SYMBICORT 80/4.5,
replacement with SYMBICORT 160/4.5 may provide additional asthma control.
If a previously effective dosage regimen of SYMBICORT fails to provide adequate control of asthma, the therapeutic regimen
should be re-evaluated and additional therapeutic options, (e.g., replacing the lower strength of SYMBICORT with the higher
strength, adding additional inhaled corticosteroid, or initiating oral corticosteroids) should be considered.
Chronic Obstructive Pulmonary Disease (COPD)
For patients with COPD the recommended dose is SYMBICORT 160/4.5, two inhalations twice daily.
If shortness of breath occurs in the period between doses, an inhaled, short-acting beta2-agonist should be taken for
immediate relief.
CONTRAINDICATIONS
The use of SYMBICORT is contraindicated in the following conditions:
• Primary treatment of status asthmaticus or other acute episodes of asthma or COPD where intensive measures are required.
• Hypersensitivity to any of the ingredients in SYMBICORT.
WARNINGS AND PRECAUTIONS
Asthma-Related Death
Long-acting beta2-adrenergic agonists, such as formoterol, one of the active ingredients in SYMBICORT, increase the risk of
asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids
or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA. Available data from
controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in pediatric and adolescent
patients. Therefore, when treating patients with asthma, SYMBICORT should only be used for patients not adequately
controlled on a long-term asthma-control medication, such as an inhaled corticosteroid or whose disease severity clearly
warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and
maintained, assess the patient at regular intervals and step down therapy (e.g. discontinue SYMBICORT) if possible without
loss of asthma control, and maintain the patient on a long-term asthma control medication, such as an inhaled corticosteroid.
Do not use SYMBICORT for patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids.

for 1,186 fully assessed and classified
patients, who averaged 68 years old
and two-thirds of whom were men.
Slightly more than half had heart
failure with reduced ejection fraction,
and about half had New York Heart
Association class II heart failure, a
quarter had class III heart failure, with
the remaining patients divided rough-

A 28-week, placebo controlled US study comparing the safety of salmeterol with placebo, each added to usual asthma
therapy, showed an increase in asthma-related deaths in patients receiving salmeterol (13/13,176 in patients treated with
salmeterol vs 3/13,179 in patients treated with placebo; RR 4.37, 95% CI 1.25, 15.34). This finding with salmeterol is
considered a class effect of the LABA, including formoterol, one of the active ingredients in SYMBICORT. No study adequate
to determine whether the rate of asthma-related death is increased with SYMBICORT has been conducted.
Clinical studies with formoterol suggested a higher incidence of serious asthma exacerbations in patients who received
formoterol than in those who received placebo. The sizes of these studies were not adequate to precisely quantify the
differences in serious asthma exacerbation rates between treatment groups.
Deterioration of Disease and Acute Episodes
SYMBICORT should not be initiated in patients during rapidly deteriorating or potentially life-threatening episodes of asthma
or COPD. SYMBICORT has not been studied in patients with acutely deteriorating asthma or COPD. The initiation of
SYMBICORT in this setting is not appropriate.
Increasing use of inhaled, short-acting beta2-agonists is a marker of deteriorating asthma. In this situation, the patient
requires immediate re-evaluation with reassessment of the treatment regimen, giving special consideration to the possible
need for replacing the current strength of SYMBICORT with a higher strength, adding additional inhaled corticosteroid,
or initiating systemic corticosteroids. Patients should not use more than 2 inhalations twice daily (morning and evening)
of SYMBICORT.
SYMBICORT should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes
of bronchospasm. An inhaled, short-acting beta2-agonist, not SYMBICORT, should be used to relieve acute symptoms
such as shortness of breath. When prescribing SYMBICORT, the physician must also provide the patient with an inhaled,
short-acting beta2-agonist (e.g., albuterol) for treatment of acute symptoms, despite regular twice-daily (morning and
evening) use of SYMBICORT.
When beginning treatment with SYMBICORT, patients who have been taking oral or inhaled, short-acting beta2-agonists on
a regular basis (e.g., 4 times a day) should be instructed to discontinue the regular use of these drugs.
Excessive Use of SYMBICORT and Use with Other Long-Acting Beta2-Agonists
As with other inhaled drugs containing beta2-adrenergic agents, SYMBICORT should not be used more often than
recommended, at higher doses than recommended, or in conjunction with other medications containing long-acting
beta2-agonists, as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in
association with excessive use of inhaled sympathomimetic drugs. Patients using SYMBICORT should not use an additional
long-acting beta2-agonist (e.g., salmeterol, formoterol fumarate, arformoterol tartrate) for any reason, including prevention
of exercise-induced bronchospasm (EIB) or the treatment of asthma or COPD.
Local Effects
In clinical studies, the development of localized infections of the mouth and pharynx with Candida albicans has occurred in
patients treated with SYMBICORT. When such an infection develops, it should be treated with appropriate local or systemic
(i.e., oral antifungal) therapy while treatment with SYMBICORT continues, but at times therapy with SYMBICORT may need to
be interrupted. Patients should rinse the mouth after inhalation of SYMBICORT.
Pneumonia and Other Lower Respiratory Tract Infections
Physicians should remain vigilant for the possible development of pneumonia in patients with COPD as the clinical features
of pneumonia and exacerbations frequently overlap. Lower respiratory tract infections, including pneumonia, have been
reported following the inhaled administration of corticosteroids.
In a 6 month study of 1,704 patients with COPD, there was a higher incidence of lung infections other than pneumonia (e.g.,
bronchitis, viral lower respiratory tract infections, etc.) in patients receiving SYMBICORT 160/4.5 (7.6%) than in those
receiving SYMBICORT 80/4.5 (3.2%), formoterol 4.5 mcg (4.6%) or placebo (3.3%). Pneumonia did not occur with greater
incidence in the SYMBICORT 160/4.5 group (1.1 %) compared with placebo (1.3%). In a 12-month study of 1,964 patients
with COPD, there was also a higher incidence of lung infections other than pneumonia in patients receiving SYMBICORT
160/4.5 (8.1%) than in those receiving SYMBICORT 80/4.5 (6.9%), formoterol 4.5 mcg (7.1%) or placebo (6.2%). Similar to
the 6 month study, pneumonia did not occur with greater incidence in the SYMBICORT 160/4.5 group (4.0%) compared with
placebo (5.0%).
Immunosuppression
Patients who are on drugs that suppress the immune system are more susceptible to infection than healthy individuals.
Chicken pox and measles, for example, can have a more serious or even fatal course in susceptible children or adults using
corticosteroids. In such children or adults who have not had these diseases or been properly immunized, particular care
should be taken to avoid exposure. How the dose, route, and duration of corticosteroid administration affects the risk of
developing a disseminated infection is not known. The contribution of the underlying disease and/or prior corticosteroid
treatment to the risk is also not known. If exposed, therapy with varicella zoster immune globulin (VZIG) or pooled intravenous
immunoglobulin (IVIG), as appropriate, may be indicated. If exposed to measles, prophylaxis with pooled intramuscular
immunoglobulin (IG) may be indicated. (See the respective package inserts for complete VZIG and IG prescribing
information.) If chicken pox develops, treatment with antiviral agents may be considered. The immune responsiveness
to varicella vaccine was evaluated in pediatric patients with asthma ages 12 months to 8 years with budesonide
inhalation suspension.
An open-label, nonrandomized clinical study examined the immune responsiveness to varicella vaccine in 243 asthma
patients 12 months to 8 years of age who were treated with budesonide inhalation suspension 0.25 mg to 1 mg daily (n=151)
or noncorticosteroid asthma therapy (n=92) (i.e., beta2-agonists, leukotriene receptor antagonists, cromones).
The percentage of patients developing a seroprotective antibody titer of ≥5.0 (gpELISA value) in response to the vaccination
was similar in patients treated with budesonide inhalation suspension (85%), compared to patients treated with noncorticosteroid asthma therapy (90%). No patient treated with budesonide inhalation suspension developed chicken pox as a result
of vaccination.
Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent tuberculosis infections of the
respiratory tract; untreated systemic fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
Transferring Patients From Systemic Corticosteroid Therapy
Particular care is needed for patients who have been transferred from systemically active corticosteroids to inhaled corticosteroids because deaths due to adrenal insufficiency have occurred in patients with asthma during and after transfer from
systemic corticosteroids to less systemically available inhaled corticosteroids. After withdrawal from systemic corticosteroids, a number of months are required for recovery of hypothalamic-pituitary-adrenal (HPA) function.
Patients who have been previously maintained on 20 mg or more per day of prednisone (or its equivalent) may be most
susceptible, particularly when their systemic corticosteroids have been almost completely withdrawn. During this period of
HPA suppression, patients may exhibit signs and symptoms of adrenal insufficiency when exposed to trauma, surgery, or
infection (particularly gastroenteritis) or other conditions associated with severe electrolyte loss. Although SYMBICORT
may provide control of asthma symptoms during these episodes, in recommended doses it supplies less than normal
physiological amounts of glucocorticoid systemically and does NOT provide the mineralocorticoid activity that is necessary
for coping with these emergencies.
During periods of stress or a severe asthma attack, patients who have been withdrawn from systemic corticosteroids should
be instructed to resume oral corticosteroids (in large doses) immediately and to contact their physicians for further
instruction. These patients should also be instructed to carry a warning card indicating that they may need supplementary
systemic corticosteroids during periods of stress or a severe asthma attack.
Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid use after transferring to
SYMBICORT. Prednisone reduction can be accomplished by reducing the daily prednisone dose by 2.5 mg on a weekly basis
during therapy with SYMBICORT. Lung function (mean forced expiratory volume in 1 second [FEV1] or morning peak
expiratory flow [PEF], beta-agonist use, and asthma symptoms should be carefully monitored during withdrawal of oral
corticosteroids. In addition to monitoring asthma signs and symptoms, patients should be observed for signs and symptoms
of adrenal insufficiency, such as fatigue, lassitude, weakness, nausea and vomiting, and hypotension.
Transfer of patients from systemic corticosteroid therapy to inhaled corticosteroids or SYMBICORT may unmask conditions
previously suppressed by the systemic corticosteroid therapy (e.g., rhinitis, conjunctivitis, eczema, arthritis, eosinophilic
conditions). Some patients may experience symptoms of systemically active corticosteroid withdrawal (e.g., joint and/or
muscular pain, lassitude, depression) despite maintenance or even improvement of respiratory function.
Hypercorticism and Adrenal Suppression
Budesonide, a component of SYMBICORT, will often help control asthma symptoms with less suppression of HPA function
than therapeutically equivalent oral doses of prednisone. Since budesonide is absorbed into the circulation and can be
systemically active at higher doses, the beneficial effects of SYMBICORT in minimizing HPA dysfunction may be expected only
when recommended dosages are not exceeded and individual patients are titrated to the lowest effective dose.
Because of the possibility of systemic absorption of inhaled corticosteroids, patients treated with SYMBICORT should be
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ly equally between class I and IV.
Screening for SDB showed that
24% had no SDB, 37% had mild SBD,
21% had moderate SDB, and 19% had
severe SDB (percentages total 101%
because of rounding). Among those
with SDB, 64% had obstructive sleep
apnea, 22% had central sleep apnea,
and the remaining 14% had either a

mixed form of sleep apnea or were
not classifiable.
The analysis also showed that moderate and severe SDB, the forms that
require treatment, occurred more often (43%) among patients with heart
failure and reduced ejection fraction,
compared with patients with heart
failure and preserved ejection fraction,

who had a 36% prevalence of SDB
requiring treatment. Moderate or severe central sleep apnea occurred in
15% of patients with reduced ejection
fraction and in 9% of patients with
preserved ejection fraction.
A second report at the congress by
Dr. Oldenburg showed that the duration of time when a patient’s oxygen
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observed carefully for any evidence of systemic corticosteroid effects. Particular care should be taken in observing patients
postoperatively or during periods of stress for evidence of inadequate adrenal response.
It is possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression (including adrenal crisis)
may appear in a small number of patients, particularly when budesonide is administered at higher than recommended doses
over prolonged periods of time. If such effects occur, the dosage of SYMBICORT should be reduced slowly, consistent with
accepted procedures for reducing systemic corticosteroids and for management of asthma symptoms.
Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors
Caution should be exercised when considering the coadministration of SYMBICORT with ketoconazole, and other known
strong CYP3A4 inhibitors (e.g., ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir,
telithromycin) because adverse effects related to increased systemic exposure to budesonide may occur [see DRUG
INTERACTIONS and CLINICAL PHARMACOLOGY in full Prescribing Information (12.3)].
Paradoxical Bronchospasm and Upper Airway Symptoms
As with other inhaled medications, SYMBICORT can produce paradoxical bronchospasm, which may be life threatening.
If paradoxical bronchospasm occurs following dosing with SYMBICORT, it should be treated immediately with an inhaled,
short-acting bronchodilator, SYMBICORT should be discontinued immediately, and alternative therapy should be instituted.
Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of SYMBICORT, as demonstrated by cases of urticaria,
angioedema, rash, and bronchospasm.
Cardiovascular and Central Nervous System Effects
Excessive beta-adrenergic stimulation has been associated with seizures, angina, hypertension or hypotension, tachycardia
with rates up to 200 beats/min, arrhythmias, nervousness, headache, tremor, palpitation, nausea, dizziness, fatigue, malaise,
and insomnia [see OVERDOSAGE]. Therefore, SYMBICORT, like all products containing sympathomimetic amines, should
be used with caution in patients with cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias,
and hypertension.
Formoterol, a component of SYMBICORT, can produce a clinically significant cardiovascular effect in some patients as
measured by pulse rate, blood pressure, and/or symptoms. Although such effects are uncommon after administration of
formoterol at recommended doses, if they occur, the drug may need to be discontinued. In addition, beta-agonists have been
reported to produce ECG changes, such as flattening of the T wave, prolongation of the QTc interval, and ST segment
depression. The clinical significance of these findings is unknown. Fatalities have been reported in association with excessive
use of inhaled sympathomimetic drugs.
Reduction in Bone Mineral Density
Decreases in bone mineral density (BMD) have been observed with long-term administration of products containing inhaled
corticosteroids. The clinical significance of small changes in BMD with regard to long-term consequences such as fracture is
unknown. Patients with major risk factors for decreased bone mineral content, such as prolonged immobilization, family
history of osteoporosis, post menopausal status, tobacco use, advanced age, poor nutrition, or chronic use of drugs that can
reduce bone mass (e.g., anticonvulsants, oral corticosteroids) should be monitored and treated with established standards of
care. Since patients with COPD often have multiple risk factors for reduced BMD, assessment of BMD is recommended prior
to initiating SYMBICORT and periodically thereafter. If significant reductions in BMD are seen and SYMBICORT is still
considered medically important for that patient’s COPD therapy, use of medication to treat or prevent osteoporosis should be
strongly considered.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on BMD was evaluated in a
subset of 326 patients (females and males 41 to 88 years of age) with COPD in the 12-month study. BMD evaluations of the
hip and lumbar spine regions were conducted at baseline and 52 weeks using dual energy x-ray absorptiometry (DEXA)
scans. Mean changes in BMD from baseline to end of treatment were small (mean changes ranged from -0.01 - 0.01 g/cm2).
ANCOVA results for total spine and total hip BMD based on the end of treatment time point showed that all geometric LS Mean
ratios for the pairwise treatment group comparisons were close to 1, indicating that overall, bone mineral density for total hip
and total spine regions for the 12 month time point were stable over the entire treatment period.
Effect on Growth
Orally inhaled corticosteroids may cause a reduction in growth velocity when administered to pediatric patients. Monitor the
growth of pediatric patients receiving SYMBICORT routinely (e.g., via stadiometry). To minimize the systemic effects of orally
inhaled corticosteroids, including SYMBICORT, titrate each patient’s dose to the lowest dosage that effectively controls his/her
symptoms [see DOSAGE AND ADMINISTRATION and USE IN SPECIFIC POPULATIONS].
Glaucoma and Cataracts
Glaucoma, increased intraocular pressure, and cataracts have been reported in patients with asthma and COPD following
the long-term administration of inhaled corticosteroids, including budesonide, a component of SYMBICORT. Therefore,
close monitoring is warranted in patients with a change in vision or with history of increased intraocular pressure, glaucoma,
and/or cataracts.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on development of
cataracts or glaucoma were evaluated in a subset of 461 patients with COPD in the 12-month study. Ophthalmic examinations
were conducted at baseline, 24 weeks, and 52 weeks. There were 26 subjects (6%) with an increase in posterior subcapsular
score from baseline to maximum value (>0.7) during the randomized treatment period. Changes in posterior subcapsular
scores of >0.7 from baseline to treatment maximum occurred in 11 patients (9.0%) in the SYMBICORT 160/4.5 group,
4 patients (3.8%) in the SYMBICORT 80/4.5 group, 5 patients (4.2%) in the formoterol group, and 6 patients (5.2%) in the
placebo group.
Eosinophilic Conditions and Churg-Strauss Syndrome
In rare cases, patients on inhaled corticosteroids may present with systemic eosinophilic conditions. Some of these patients
have clinical features of vasculitis consistent with Churg-Strauss syndrome, a condition that is often treated with systemic
corticosteroid therapy. These events usually, but not always, have been associated with the reduction and/or withdrawal of
oral corticosteroid therapy following the introduction of inhaled corticosteroids. Physicians should be alert to eosinophilia,
vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in their patients.
A causal relationship between budesonide and these underlying conditions has not been established.
Coexisting Conditions
SYMBICORT, like all medications containing sympathomimetic amines, should be used with caution in patients with
convulsive disorders or thyrotoxicosis and in those who are unusually responsive to sympathomimetic amines. Doses of the
related beta2-adrenoceptor agonist albuterol, when administered intravenously, have been reported to aggravate preexisting
diabetes mellitus and ketoacidosis.
Hypokalemia and Hyperglycemia
Beta-adrenergic agonist medications may produce significant hypokalemia in some patients, possibly through intracellular
shunting, which has the potential to produce adverse cardiovascular effects [see CLINICAL PHARMACOLOGY in full
Prescribing Information (12.2)]. The decrease in serum potassium is usually transient, not requiring supplementation.
Clinically significant changes in blood glucose and/or serum potassium were seen infrequently during clinical studies with
SYMBICORT at recommended doses.
ADVERSE REACTIONS
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in SYMBICORT, increase the risk
of asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA.
Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in
pediatric and adolescent patients. Data from a large placebo-controlled US study that compared the safety of another longacting beta2-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an increase in asthma-related
deaths in patients receiving salmeterol [see WARNINGS AND PRECAUTIONS].
Systemic and inhaled corticosteroid use may result in the following:
- Candida albicans infection [see WARNINGS AND PRECAUTIONS]
- Pneumonia or lower respiratory tract infections in patients with COPD [see WARNINGS AND PRECAUTIONS]
- Immunosuppression [see WARNINGS AND PRECAUTIONS]
- Hypercorticism and adrenal suppression [see WARNINGS AND PRECAUTIONS]
- Growth effects in pediatric patients [see WARNINGS AND PRECAUTIONS]
- Glaucoma and cataracts [see WARNINGS AND PRECAUTIONS]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
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Clinical Trials Experience in Asthma
Patients 12 years and older
The overall safety data in adults and adolescents are based upon 10 active- and placebo-controlled clinical trials in which
3393 patients ages 12 years and older (2052 females and 1341 males) with asthma of varying severity were treated with
SYMBICORT 80/4.5 or 160/4.5 mcg taken two inhalations once or twice daily for 12 to 52 weeks. In these trials, the patients
on SYMBICORT had a mean age of 38 years and were predominantly Caucasian (82%).
The incidence of common adverse events in Table 1 below is based upon pooled data from three 12-week, double-blind,
placebo-controlled clinical studies in which 401 adult and adolescent patients (148 males and 253 females) age 12 years and
older were treated with two inhalations of SYMBICORT 80/4.5 or SYMBICORT 160/4.5 twice daily. The SYMBICORT group
was composed of mostly Caucasian (84%) patients with a mean age of 38 years, and a mean percent predicted FEV1 at
baseline of 76 and 68 for the 80/4.5 mcg and 160/4.5 mcg treatment groups, respectively. Control arms for comparison
included two inhalations of budesonide HFA metered dose inhaler (MDI) 80 or 160 mcg, formoterol dry powder inhaler (DPI)
4.5 mcg, or placebo (MDI and DPI) twice daily. Table 1 includes all adverse events that occurred at an incidence of ≥3% in
any one SYMBICORT group and more commonly than in the placebo group with twice-daily dosing. In considering these data,
the increased average duration of patient exposure for SYMBICORT patients should be taken into account, as incidences are
not adjusted for an imbalance of treatment duration.
Table 1 Adverse reactions occurring at an incidence of ≥3% and more commonly than placebo in the SYMBICORT
groups: pooled data from three 12-week, double-blind, placebo-controlled clinical asthma trials in patients
12 years and older
Treatment*
Adverse Event

Nasopharyngitis
Headache
Upper respiratory
tract infection
Pharyngolaryngeal pain
Sinusitis
Influenza
Back pain
Nasal congestion
Stomach discomfort
Vomiting
Oral Candidiasis
Average Duration of
Exposure (days)

SYMBICORT
80/4.5 mcg 160/4.5 mcg
N = 277
N =124
%
%
10.5
9.7
6.5
11.3

Budesonide
80 mcg
160 mcg
N =121
N = 109
%
%
14.0
11.0
11.6
12.8

Formoterol
4.5 mcg
N = 237
%
10.1
8.9

Placebo
N = 400
%
9.0
6.5

7.6
6.1
5.8
3.2
3.2
2.5
1.1
1.4
1.4

10.5
8.9
4.8
2.4
1.6
3.2
6.5
3.2
3.2

8.3
5.0
5.8
6.6
2.5
2.5
2.5
0.8
0

9.2
7.3
2.8
0.9
5.5
3.7
4.6
2.8
0

7.6
3.0
6.3
3.0
2.1
1.3
1.3
1.7
0

7.8
4.8
4.8
1.3
0.8
1.0
1.8
1.0
0.8

77.7

73.8

77.0

71.4

62.4

55.9

* All treatments were administered as two inhalations twice daily.

Long-term safety - asthma clinical trials in patients 12 years and older
Long-term safety studies in adolescent and adult patients 12 years of age and older, treated for up to 1 year at doses up to
1280/36 mcg/day (640/18 mcg twice daily), revealed neither clinically important changes in the incidence nor new types of
adverse events emerging after longer periods of treatment. Similarly, no significant or unexpected patterns of abnormalities
were observed for up to 1 year in safety measures including chemistry, hematology, ECG, Holter monitor, and HPA-axis
assessments.
Clinical Trials Experience in Chronic Obstructive Pulmonary Disease
The incidence of common adverse events in Table 2 below is based upon pooled data from two double-blind, placebocontrolled clinical studies (6 and 12 months in duration) in which 771 adult COPD patients (496 males and 275 females)
40 years of age and older were treated with SYMBICORT 160/4.5, two inhalations twice daily. Of these patients 651 were
treated for 6 months and 366 were treated for 12 months. The SYMBICORT group was composed of mostly Caucasian (93%)
patients with a mean age of 63 years, and a mean percent predicted FEV1 at baseline of 33%. Control arms for comparison
included two inhalations of budesonide HFA (MDI) 160 mcg, formoterol (DPI) 4.5 mcg or placebo (MDI and DPI) twice daily.
Table 2 includes all adverse events that occurred at an incidence of ≥3% in the SYMBICORT group and more commonly than
in the placebo group. In considering these data, the increased average duration of patient exposure to SYMBICORT should be
taken into account, as incidences are not adjusted for an imbalance of treatment duration.
Table 2 Adverse reactions occurring at an incidence of ≥3% and more commonly than placebo in the
SYMBICORT group: pooled data from two double-blind, placebo-controlled clinical COPD trials
Treatment*

Adverse Event
Nasopharyngitis
Oral candidiasis
Bronchitis
Sinusitis
Upper respiratory tract
infection viral
Average Duration of
Exposure (days)

SYMBICORT
160/4.5 mcg
N = 771
%
7.3
6.0
5.4
3.5

Budesonide
160 mcg
N = 275
%
3.3
4.4
4.7
1.5

Formoterol
4.5 mcg
N = 779
%
5.8
1.2
4.5
3.1

Placebo
N = 781
%
4.9
1.8
3.5
1.8

3.5

1.8

3.6

2.7

255.2

157.1

240.3

223.7

* All treatments were administered as two inhalations twice daily.

Lung infections other than pneumonia (mostly bronchitis) occurred in a greater percentage of subjects treated with
SYMBICORT 160/4.5 compared with placebo (7.9% vs. 5.1%, respectively). There were no clinically important or unexpected
patterns of abnormalities observed for up to 1 year in chemistry, haematology, ECG, ECG (Holter) monitoring, HPA-axis, bone
mineral density and ophthalmology assessments.
Postmarketing Experience
The following adverse reactions have been reported during post-approval use of SYMBICORT. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or
establish a causal relationship to drug exposure. Some of these adverse reactions may also have been observed in clinical
studies with SYMBICORT.
Cardiac disorders: angina pectoris, tachycardia, atrial and ventricular tachyarrhythmias, atrial fibrillation, extrasystoles,
palpitations
Endocrine disorders: hypercorticism, growth velocity reduction in pediatric patients
Eye disorders: cataract, glaucoma, increased intraocular pressure
Gastrointestinal disorders: oropharyngeal candidiasis, nausea
Immune system disorders: immediate and delayed hypersensitivity reactions, such as anaphylactic reaction, angioedema,
bronchospasm, urticaria, exanthema, dermatitis, pruritus
Metabolic and nutrition disorders: hyperglycemia, hypokalemia
Musculoskeletal, connective tissue, and bone disorders: muscle cramps
Nervous system disorders: tremor, dizziness
Psychiatric disorders: behavior disturbances, sleep disturbances, nervousness, agitation, depression, restlessness
Respiratory, thoracic, and mediastinal disorders: dysphonia, cough, throat irritation
Skin and subcutaneous tissue disorders: skin bruising
Vascular disorders: hypotension, hypertension
DRUG INTERACTIONS
In clinical studies, concurrent administration of SYMBICORT and other drugs, such as short-acting beta2-agonists, intranasal
corticosteroids, and antihistamines/decongestants has not resulted in an increased frequency of adverse reactions. No formal
drug interaction studies have been performed with SYMBICORT.
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saturation fell below 90% was a better
gauge of the severity of SDB than
was the traditional measure of the apnea-hypopnea index (AHI), the average
number of apnea-hypopnea episodes a
patient has during an hour of sleep. For
this analysis, he used data collected on
963 patients with chronic, stable heart
Continued on following page
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More post-adenotonsillectomy in kids with OSA
BY MIKE BOCK

Frontline Medical News

R

espiratory compromise and secondary hemorrhage were the
most common early side effects

in children who had adenotonsillectomies; children with obstructive sleep
apnea (OSA) have nearly five times
more respiratory complications after
surgery than children without OSA, a
multistudy review concluded.

Graziela De Luca Canto, Ph.D.,
of the Federal University of Santa
Catarina, Brazil, and her associates
performed a data review by identifying 1,254 different citations found
via electronic database searches; after
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Inhibitors of Cytochrome P450 3A4
The main route of metabolism of corticosteroids, including budesonide, a component of SYMBICORT, is via cytochrome
P450 (CYP) isoenzyme 3A4 (CYP3A4). After oral administration of ketoconazole, a strong inhibitor of CYP3A4, the mean
plasma concentration of orally administered budesonide increased. Concomitant administration of CYP3A4 may inhibit
the metabolism of, and increase the systemic exposure to, budesonide. Caution should be exercised when considering
the coadministration of SYMBICORT with long-term ketoconazole and other known strong CYP3A4 inhibitors (e.g.,
ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, telithromycin) [see WARNINGS
AND PRECAUTIONS].
Monoamine Oxidase Inhibitors and Tricyclic Antidepressants
SYMBICORT should be administered with caution to patients being treated with monoamine oxidase inhibitors or tricyclic
antidepressants, or within 2 weeks of discontinuation of such agents, because the action of formoterol, a component of
SYMBICORT, on the vascular system may be potentiated by these agents. In clinical trials with SYMBICORT, a limited number
of COPD and asthma patients received tricyclic antidepressants, and, therefore, no clinically meaningful conclusions on
adverse events can be made.
Beta-Adrenergic Receptor Blocking Agents
Beta-blockers (including eye drops) may not only block the pulmonary effect of beta-agonists, such as formoterol,
a component of SYMBICORT, but may produce severe bronchospasm in patients with asthma. Therefore, patients
with asthma should not normally be treated with beta-blockers. However, under certain circumstances, there may be no
acceptable alternatives to the use of beta-adrenergic blocking agents in patients with asthma. In this setting, cardioselective
beta-blockers could be considered, although they should be administered with caution.
Diuretics
The ECG changes and/or hypokalemia that may result from the administration of non–potassium-sparing diuretics (such
as loop or thiazide diuretics) can be acutely worsened by beta-agonists, especially when the recommended dose of the
beta-agonist is exceeded. Although the clinical significance of these effects is not known, caution is advised in the
coadministration of SYMBICORT with non–potassium-sparing diuretics.
USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic Effects: Pregnancy Category C.
There are no adequate and well-controlled studies of SYMBICORT in pregnant women. SYMBICORT was teratogenic and
embryocidal in rats. Budesonide alone was teratogenic and embryocidal in rats and rabbits, but not in humans at therapeutic
doses. Formoterol fumarate alone was teratogenic in rats and rabbits. Formoterol fumarate was also embryocidal, increased
pup loss at birth and during lactation, and decreased pup weight in rats. SYMBICORT should be used during pregnancy only
if the potential benefit justifies the potential risk to the fetus.
SYMBICORT
In a reproduction study in rats, budesonide combined with formoterol fumarate by the inhalation route at doses approximately
1/7 and 1/3, respectively, the maximum recommended human daily inhalation dose on a mg/m2 basis produced umbilical
hernia. No teratogenic or embryocidal effects were detected with budesonide combined with formoterol fumarate by the
inhalation route at doses approximately 1/32 and 1/16, respectively, the maximum recommended human daily inhalation dose
on a mg/m2 basis.
Budesonide
Studies of pregnant women have not shown that inhaled budesonide increases the risk of abnormalities when administered
during pregnancy. The results from a large population-based prospective cohort epidemiological study reviewing data from
three Swedish registries covering approximately 99% of the pregnancies from 1995-1997 (ie, Swedish Medical
Birth Registry; Registry of Congenital Malformations; Child Cardiology Registry) indicate no increased risk for congenital
malformations from the use of inhaled budesonide during early pregnancy. Congenital malformations were studied in
2014 infants born to mothers reporting the use of inhaled budesonide for asthma in early pregnancy (usually 10-12 weeks
after the last menstrual period), the period when most major organ malformations occur. The rate of recorded congenital
malformations was similar compared to the general population rate (3.8% vs 3.5%, respectively). In addition, after exposure
to inhaled budesonide, the number of infants born with orofacial clefts was similar to the expected number in the normal
population (4 children vs 3.3, respectively).
These same data were utilized in a second study bringing the total to 2534 infants whose mothers were exposed to inhaled
budesonide. In this study, the rate of congenital malformations among infants whose mothers were exposed to inhaled budesonide during early pregnancy was not different from the rate for all newborn babies during the same period (3.6%).
Budesonide produced fetal loss, decreased pup weight, and skeletal abnormalities at subcutaneous doses in rabbits less than
the maximum recommended human daily inhalation dose on a mcg/m2 basis and in rats at doses approximately 6 times
the maximum recommended human daily inhalation dose on a mcg/m2 basis. In another study in rats, no teratogenic or
embryocidal effects were seen at inhalation doses up to 3 times the maximum recommended human daily inhalation dose on
a mcg/m2 basis.
Experience with oral corticosteroids since their introduction in pharmacologic as opposed to physiologic doses suggests that
rodents are more prone to teratogenic effects from corticosteroids than humans.
Formoterol
Formoterol fumarate has been shown to be teratogenic, embryocidal, to increase pup loss at birth and during lactation, and
to decrease pup weights in rats when given at oral doses 1400 times and greater the maximum recommended human daily
inhalation dose on a mcg/m2 basis. Umbilical hernia was observed in rat fetuses at oral doses 1400 times and greater the
maximum recommended human daily inhalation dose on a mcg/m2 basis. Brachygnathia was observed in rat fetuses at an
oral dose 7000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis. Pregnancy was prolonged
at an oral dose 7000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis. In another study in
rats, no teratogenic effects were seen at inhalation doses up to 500 times the maximum recommended human daily inhalation
dose on a mcg/m2 basis.
Subcapsular cysts on the liver were observed in rabbit fetuses at an oral dose 54,000 times the maximum recommended
human daily inhalation dose on a mcg/m2 basis. No teratogenic effects were observed at oral doses up to 3200 times the
maximum recommended human daily inhalation dose on a mcg/m2 basis.
Nonteratogenic Effects
Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during pregnancy. Such infants should be
carefully observed.
Labor and Delivery
There are no well-controlled human studies that have investigated the effects of SYMBICORT on preterm labor or labor at
term. Because of the potential for beta-agonist interference with uterine contractility, use of SYMBICORT for management of
asthma during labor should be restricted to those patients in whom the benefits clearly outweigh the risks.
Nursing Mothers
Since there are no data from controlled trials on the use of SYMBICORT by nursing mothers, a decision should be made whether
to discontinue nursing or to discontinue SYMBICORT, taking into account the importance of SYMBICORT to the mother.
Budesonide, like other corticosteroids, is secreted in human milk. Data with budesonide delivered via dry powder inhaler
indicates that the total daily oral dose of budesonide available in breast milk to the infant is approximately 0.3% to 1% of
the dose inhaled by the mother [see CLINICAL PHARMACOLOGY, Pharmacokinetics in full Prescribing Information (12.3)].
For SYMBICORT, the dose of budesonide available to the infant in breast milk, as a percentage of the maternal dose, would be
expected to be similar.
In reproductive studies in rats, formoterol was excreted in the milk. It is not known whether formoterol is excreted in
human milk.
Pediatric Use
Safety and effectiveness of SYMBICORT in asthma patients 12 years of age and older have been established in studies up
to 12 months. In the two 12-week, double-blind, placebo-controlled US pivotal studies 25 patients 12 to 17 years of age were
treated with SYMBICORT twice daily [see CLINICAL STUDIES in full Prescribing Information (14.1)]. Efficacy results in this
age group were similar to those observed in patients 18 years and older. There were no obvious differences in the type
or frequency of adverse events reported in this age group compared with patients 18 years of age and older.
The safety and effectiveness of SYMBICORT in asthma patients 6 to <12 years of age has not been established.
Overall 1447 asthma patients 6 to <12 years of age participated in placebo- and active-controlled SYMBICORT studies.
Of these 1447 patients, 539 received SYMBICORT twice daily. The overall safety profile of these patients was similar to that
observed in patients ≥12 years of age who also received SYMBICORT twice daily in studies of similar design.

3

Controlled clinical studies have shown that orally inhaled corticosteroids including budesonide, a component of SYMBICORT,
may cause a reduction in growth velocity in pediatric patients. This effect has been observed in the absence of laboratory
evidence of HPA-axis suppression, suggesting that growth velocity is a more sensitive indicator of systemic corticosteroid
exposure in pediatric patients than some commonly used tests of HPA-axis function. The long-term effect of this reduction in
growth velocity associated with orally inhaled corticosteroids, including the impact on final height are unknown. The potential
for “catch-up” growth following discontinuation of treatment with orally inhaled corticosteroids has not been adequately
studied.
In a study of asthmatic children 5-12 years of age, those treated with budesonide DPI 200 mcg twice daily (n=311) had a
1.1 centimeter reduction in growth compared with those receiving placebo (n=418) at the end of one year; the difference
between these two treatment groups did not increase further over three years of additional treatment. By the end of 4 years,
children treated with budesonide DPI and children treated with placebo had similar growth velocities. Conclusions drawn from
this study may be confounded by the unequal use of corticosteroids in the treatment groups and inclusion of data from
patients attaining puberty during the course of the study.
The growth of pediatric patients receiving orally inhaled corticosteroids, including SYMBICORT, should be monitored. If a
child or adolescent on any corticosteroid appears to have growth suppression, the possibility that he/she is particularly
sensitive to this effect should be considered. The potential growth effects of prolonged treatment should be weighed against the
clinical benefits obtained. To minimize the systemic effects of orally inhaled corticosteroids, including SYMBICORT, each patient
should be titrated to the lowest strength that effectively controls his/her asthma [see DOSAGE AND ADMINISTRATION].
Geriatric Use
Of the total number of patients in asthma clinical studies treated with SYMBICORT twice daily, 149 were 65 years of age
or older, of whom 25 were 75 years of age or older.
In the COPD studies of 6 to 12 months duration, 349 patients treated with SYMBICORT 160/4.5 twice daily were 65 years old
and above and of those, 73 patients were 75 years of age and older. No overall differences in safety or effectiveness were
observed between these patients and younger patients, and other reported clinical experience has not identified differences
in responses between the elderly and younger patients.
As with other products containing beta2-agonists, special caution should be observed when using SYMBICORT in geriatric
patients who have concomitant cardiovascular disease that could be adversely affected by beta2-agonists.
Based on available data for SYMBICORT or its active components, no adjustment of dosage of SYMBICORT in geriatric
patients is warranted.
Hepatic Impairment
Formal pharmacokinetic studies using SYMBICORT have not been conducted in patients with hepatic impairment. However,
since both budesonide and formoterol fumarate are predominantly cleared by hepatic metabolism, impairment of liver
function may lead to accumulation of budesonide and formoterol fumarate in plasma. Therefore, patients with hepatic disease
should be closely monitored.
Renal Impairment
Formal pharmacokinetic studies using SYMBICORT have not been conducted in patients with renal impairment.
OVERDOSAGE
SYMBICORT
SYMBICORT contains both budesonide and formoterol; therefore, the risks associated with overdosage for the individual
components described below apply to SYMBICORT. In pharmacokinetic studies, single doses of 960/54 mcg (12 actuations
of SYMBICORT 80/4.5) and 1280/36 mcg (8 actuations of 160/4.5), were administered to patients with COPD. A total of
1920/54 mcg (12 actuations of SYMBICORT 160/4.5) was administered as a single dose to both healthy subjects and patients
with asthma. In a long-term active-controlled safety study in asthma patients, SYMBICORT 160/4.5 was administered for up
to 12 months at doses up to twice the highest recommended daily dose. There were no clinically significant adverse reactions
observed in any of these studies.
Clinical signs in dogs that received a single inhalation dose of SYMBICORT (a combination of budesonide and formoterol) in
a dry powder included tremor, mucosal redness, nasal catarrh, redness of intact skin, abdominal respiration, vomiting, and
salivation; in the rat, the only clinical sign observed was increased respiratory rate in the first hour after dosing. No deaths
occurred in rats given a combination of budesonide and formoterol at acute inhalation doses of 97 and 3 mg/kg, respectively
(approximately 1200 and 1350 times the maximum recommended human daily inhalation dose on a mcg/m2 basis).
No deaths occurred in dogs given a combination of budesonide and formoterol at the acute inhalation doses of 732 and
22 mcg/kg, respectively (approximately 30 times the maximum recommended human daily inhalation dose of budesonide and
formoterol on a mcg/m2 basis).
Budesonide
The potential for acute toxic effects following overdose of budesonide is low. If used at excessive doses for prolonged periods,
systemic corticosteroid effects such as hypercorticism may occur [see WARNINGS AND PRECAUTIONS]. Budesonide at five
times the highest recommended dose (3200 mcg daily) administered to humans for 6 weeks caused a significant reduction
(27%) in the plasma cortisol response to a 6-hour infusion of ACTH compared with placebo (+1%). The corresponding effect
of 10 mg prednisone daily was a 35% reduction in the plasma cortisol response to ACTH.
In mice, the minimal inhalation lethal dose was 100 mg/kg (approximately 600 times the maximum recommended human
daily inhalation dose on a mcg/m2 basis). In rats, there were no deaths following the administration of an inhalation dose of
68 mg/kg (approximately 900 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). The
minimal oral lethal dose in mice was 200 mg/kg (approximately 1300 times the maximum recommended human daily
inhalation dose on a mcg/m2 basis) and less than 100 mg/kg in rats (approximately 1300 times the maximum recommended
human daily inhalation dose on a mcg/m2 basis).
Formoterol
An overdose of formoterol would likely lead to an exaggeration of effects that are typical for beta2-agonists: seizures,
angina, hypertension, hypotension, tachycardia, atrial and ventricular tachyarrhythmias, nervousness, headache, tremor,
palpitations, muscle cramps, nausea, dizziness, sleep disturbances, metabolic acidosis, hyperglycemia, hypokalemia. As with
all sympathomimetic medications, cardiac arrest and even death may be associated with abuse of formoterol. No clinically
significant adverse reactions were seen when formoterol was delivered to adult patients with acute bronchoconstriction at
a dose of 90 mcg/day over 3 hours or to stable asthmatics 3 times a day at a total dose of 54 mcg/day for 3 days.
Treatment of formoterol overdosage consists of discontinuation of the medication together with institution of appropriate
symptomatic and/or supportive therapy. The judicious use of a cardioselective beta-receptor blocker may be considered,
bearing in mind that such medication can produce bronchospasm. There is insufficient evidence to determine if dialysis
is beneficial for overdosage of formoterol. Cardiac monitoring is recommended in cases of overdosage.
No deaths were seen in mice given formoterol at an inhalation dose of 276 mg/kg (more than 62,200 times the maximum
recommended human daily inhalation dose on a mcg/m2 basis). In rats, the minimum lethal inhalation dose was 40 mg/kg
(approximately 18,000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). No deaths
were seen in mice that received an oral dose of 2000 mg/kg (more than 450,000 times the maximum recommended human
daily inhalation dose on a mcg/m2 basis). Maximum nonlethal oral doses were 252 mg/kg in young rats and 1500 mg/kg
in adult rats (approximately 114,000 times and 675,000 times the maximum recommended human inhalation dose on
a mcg/m2 basis).
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eliminations, only 23 studies were included in the final analysis.
Although children with OSA have
nearly five times more respiratory
complications after adenotonsillectomy than their peers, (odds ratio,
4.90), they are less likely to have postoperative bleeding, compared with
children without OSA (OR, 0.41).
Among both groups, the most frequent complication was respiratory
compromise (9.4%), followed by secondary hemorrhage (2.6%).
Because children with OSA are
more likely to require supplemental
oxygen, oral or nasal airway insertion, or assisted ventilation in the
immediate postoperative period than
their peers, the authors suggested
that anesthesiologists would be wise
to screen patients for snoring, airway
dysfunction, and other airway anatomic disorders before performing
surgery.
mbock@frontlinemedcom.com

Continued from previous page
failure with reduced ejection fraction
who underwent a comprehensive sleep
study with pulse oximetry measurements during 2002-2013.
The results showed that while the
measured AHI significantly linked
with the 5-year mortality rate of
these patients, the relationship became statistically insignificant after
researchers adjusted for age, sex,
body mass index, heart failure severity, ejection fraction, medications, and
other clinical variables.
In contrast, the average time a patient spent with an oxygen saturation
level below 90% overnight strongly
linked with 5-year mortality even after
adjusting for all these covariables.
The analysis showed that each hour
of sleep a heart failure patient spent
with an oxygen saturation level below
90% linked with a relative 16% reduction in 5-year survival. Patients in the
quartile with the greatest amount of
time spent with an oxygen saturation
level below 90% had a 50% 5-year mortality rate, while those in the quartile
with the least amount of time spent
with severely depressed oxygen saturation had a 30% 5-year mortality rate.
Based on this finding “you need
to look at the effect of SDB and not
just the apnea-hypopnea index” when
assessing SDB in patients with heart
failure, Dr. Oldenburg said.
mzoler@frontlinemedcom.com
On Twitter @mitchelzoler
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Nighttime caffeine delayed circadian clock
= .0007), while bright light plus caffeine caused a 105-minute shift (P =
.0003).
Experiments with cultured human cells also showed that caffeine
competitively bound to adenosine

BY AMY KARON

Frontline Medical News

A

© SOR JONGA NG/T HINKSTOCK

double espresso–sized dose
of caffeine consumed 3 hours
before bedtime delayed the normal onset of the melatonin rhythm
by about 40 minutes, researchers
reported in Science Translational
Medicine.
“In addition to increasing daytime
exposure to sunlight and reducing
evening exposure to electrical light,
avoiding evening caffeine may help
treat problematic delayed sleep timing,” according to Tina Burke of the
University of Colorado Boulder and
her associates.
The results also could support consuming caffeine in the morning to
help recover from jet lag, but further

studies would need to test that possibility, the researchers added.
Caffeine is known to affect circadian rhythms in rats and flies, but its
circadian effects in humans were unknown, the investigators said.
Their 49-day, double-blinded study
included five healthy, normal-weight
adults who averaged 24 years of age.
For a week before each scheduled
laboratory visit, participants slept
8 hours a night as verified with the
help of sleep logs, wrist actigraphy,
and time-stamped voice mail reminders. In the laboratory, they received
caffeine or placebo 3 hours before
their normal bedtime and were exposed to either bright or dim (control) light at bedtime (Sci Transl Med.
2015;7:1-9).
Caffeine plus dim light was associated with about a 40-minute longer
phase delay than placebo and dim
light (P = .011), the investigators
reported.
Bright light with placebo led to
about an 85-minute phase delay (P

receptors, which disrupted signaling
of cyclic adenosine monophosphate
(cAMP), a key part of the circadian
clock, the researchers said.
The study was funded by the National Institutes of Health, the Nation-

History’s greatest instruments

al Center for Advancing Translational
Sciences, and the Howard Hughes
Medical Institute in collaboration with
the University of Colorado.
Ms. Burke reported no relevant financial conflicts.

really get the blood moving.

EKOS® Endovascular System for acute,
massive and submassive PE will be exhibited
at CHEST 2015 at Booth #1908.

Attend our Lunch Symposium to learn more:
“To intervene or not to intervene: Patient selection
in the treatment of intermediate-risk PE”
The Learning Theater #2—Tuesday, October 27
12:30 to 1:15 p.m.
Speaker: Victor F. Tapson, MD, FCCP, FRCP
Cedars-Sinai Medical Center in Beverly Hills, CA

EKOS CORPORATION | 888.400.3567 | EKOSCORP.COM
FDA CLEARED INDICATIONS: The EkoSonic® Endovascular System is indicated for the ultrasound-facilitated, controlled, and selective infusion of physician-specified
fluids, including thrombolytics, into the vasculature for the treatment of pulmonary embolism; the controlled and selective infusion of physician-specified fluids, including
thrombolytics, into the peripheral vasculature; and the infusion of solutions into the pulmonary arteries. Instructions for use, including warnings, precautions, potential
complications, and contraindications can be found at www.ekoscorp.com. Caution: Federal (USA) law restricts these devices to sale by or on the order of a physician.
THE CE MARK (CE0086) HAS BEEN AFFIXED TO THE EKOSONIC® PRODUCT WITH THE FOLLOWING INDICATIONS: Peripheral Vasculature: The EkoSonic® Endovascular
Device, consisting of the Intelligent Drug Delivery Catheter (IDDC) and the MicroSonic™ Device (MSD), is intended for controlled and selective infusion of physician-specified
fluids, including thrombolytics, into the peripheral vasculature. All therapeutic agents utilized with the EkoSonic® Endovascular System should be fully prepared and used
according to the instruction for use of the specific therapeutic agent. Pulmonary Embolism: The EKOS EkoSonic® Endovascular System is intended for the treatment of
pulmonary embolism patients with * 50% clot burden in one or both main pulmonary arteries or lobar pulmonary arteries, and evidence of right heart dysfunction based
on right heart pressures (mean pulmonary artery pressure * 25mmHg) or echocardiographic evaluation.
EKOS and EkoSonic are registered trademarks of EKOS Corporation, a BTG International group company. BTG and the BTG roundel logo are registered trademarks of
BTG International Ltd. US-EKO-2015-0936
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Youth with chronic diseases use alcohol, marijuana
BY SHANNON AYMES

Frontline Medical News

A
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lcohol and marijuana use is common in
youth with chronic disease, and alcohol use is
associated with nonadherence to treatment,
according to a new study published in Pediatrics.
Approximately one in four American youths are
living with a chronic medical condition. The most
common substance abused by young people is
alcohol, which can lead to adverse medication interactions and difficulty with treatment adherence
and self-care. As with healthy youth, alcohol abuse
may be associated with poor sleep, smoke exposure, and unprotected or unplanned sex. Marijuana
use can lead to airway inflammation, treatment
nonadherence, and sleep disturbances. Currently,
there are no studies that indicate marijuana has
therapeutic utility in young people.
Elissa Weitzman of Harvard Medical School in
Boston, and colleagues sought to fill in knowledge
gaps on the prevalence of substance use in chronically ill youths, which may lead to development of
preventative strategies.
The investigators conducted a cross-sectional

web-based assessment of youth aged 9-18 years
who were being treated for cystic fibrosis, asthma,
arthritis, type 1 diabetes, or inflammatory bowel
disease (IBD). The questionnaire assessed alcohol
use, behaviors, marijuana use, and health care interactions (Pediatrics 2015. doi: 10.1542/peds.20150722).
Of the 532 youths invited to participate in the
study, 403 consented to participate; 51.6% were female, and 75.1% where white. The average age of
participants was 15.6 years, and overall they were
in good mental health.
Alcohol use within the past year was reported in
30.8%, and older age correlated to alcohol use (P
less than .001).
Binge drinking was reported in 37.7% of respondents who reported alcohol use within the past
year, and 10.4% in the total group. Binge drinking
was reported more often in older (P less than .001)
and white (P less than .01) chronically ill youth.
Better mental health scores were associated with
binge drinking (P less than .01).
Marijuana use was reported in 17.2% of the
study group and 20.6% of the high school–aged
group. Furthermore, marijuana use in chronically
ill youth was associated with males, older age,
lower socioeconomic status (P less than .01), and
poorer mental health (P less than .01). Participants
with IBD had higher rates of marijuana use than
participants with arthritis or asthma. Almost all
youth who reported past-year marijuana use also
reported past-year alcohol use, the investigators
noted.
Knowledge of alcohol’s potential effects with
medications and laboratory results was low, with
only 53.1% and 37.2% of high school students
answering correctly, respectively. Those who answered incorrectly were 8.53 and 4.46 times more
likely to drink and binge drink (P less than .001).
Approximately 8.3% and 32% of the high
school–aged participants reported skipping or
forgetting to take prescription medications within
the past 30 days, respectively. Intentional nonad-

VIEW ON THE NEWS
Dr. Susan Millard, FCCP,
comments: This study
highlights how important
it is for subspecialists to
have a transition plan for
their young adolescents
and young adults. This plan
should include interviewing the patient without the
presence of the parents to
allow more probing questions and
anticipatory guidance for our patients.
herence was associated with lower mental health
scores (P less than .001).
High school–aged youth who admitted to alcohol use within the past year were 1.61 times and
1.79 times more likely to skip and forget their
medications, respectively.
Ms. Weitzman and her associates noted that the
association of better mental health scores with
binge drinking may be related to the social aspect,
whereas the association of poorer mental health
scores with marijuana may be related to its possible use to improve symptoms.
The authors also pointed out that although
nonadherence was associated with alcohol use and
poorer mental health scores, it also may be related
to health-risking behaviors, poor self-regulation,
and the feeling of invulnerability associated with
adolescent development.
“Alcohol and marijuana use are prevalent among
youth with chronic medical conditions, and drinking is associated with treatment nonadherence.
Education and screening of medically vulnerable
youth are warranted to ameliorate risk,” they concluded.
The authors reported no disclosures, and the
study was supported by a National Institutes of
Health grant.

BY GREGORY TWACHTMAN

Frontline Medical News

F

irst-time youth tobacco users are
turning to e-cigarettes, a survey
showed.
Researchers examining the results
of the survey of 2,084 11th- and 12thgrade participants in the Southern California Children’s Health Study during
the spring of 2014 found that e-cigarettes were enjoying a “favorable social
environment” among this group.
“This finding is a cause for concern because e-cigarettes were the
dominant tobacco product used, and
a substantial portion of e-cigarette
users had no history of tobacco use,”
Jessica L. Barrington-Trimis, Ph.D., a
researcher at the University of South-

ern California’s department of preventive medicine, and her colleagues
said in the August issue of Pediatrics
(doi:10.1542/peds.2015-0639).
Twenty-four percent of teens reported any lifetime e-cigarette use;
10% were current users (past 30 days)
and 14% were past users. “Notably,
a lower proportion of adolescents (n
= 390, 18.7%) had ever smoked a cigarette; 5.7% (n = 119) were current
cigarette users and 10.0% (n = 271)
were past cigarette smokers,” Dr.
Barrington-Trimis and her associates
reported.
The investigators suggested that because of a more favorable perception
of e-cigarettes (for example, 43% of
the adolescents predicted that their
friends would react positively to their

©T HINKSTOCK

First-time youth tobacco users turning to e-cigarettes

own e-cigarette use), they “could contribute to the ‘renormalization’ of tobacco products generally,” and called
for more research in this area.
Research was funded by a grant
from the National Cancer Institute

and the Food and Drug Administration Center for Tobacco Products.
The authors reported no relevant
financial conflicts of interest.
gtwachtman@frontlinemedcom.com
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‘David technique’ may enhance aortic repair
BY RICHARD MARK KIRKNER

VITALS

VIEW ON THE NEWS

Frontline Medical News

M

any techniques for repair of
aortic dissection have evolved,
but no trials have compared
those techniques to determine which
is the best.
However, a study team has attempted to evaluate a surgical approach (the “David technique”) that
includes three specific steps – no aortic cross clamp, the use of deep hypothermic circulatory arrest (DHCA),
and the antegrade resumption of
cardiopulmonary bypass. They found
that this approach yielded significantly better long-term outcomes than
did other approaches tried.
The study investigators, led by Dr.
Jennifer S. Lawton of Washington
University in St. Louis, reported their
findings in the Journal of Thoracic
and Cardiovascular Surgery (2015
Aug;150(2):294-301.e1).
“We hypothesized that a surgical
strategy to prevent cross-clamp in-

At 5 years, the predicted
survival was 86% for
Group 1 (the ‘David
technique’) and 56% for
Group 2 (a variety of
techniques); and at 10 years,
72% and 37%, respectively.
jury or false lumen pressurization
would be associated with reduced
morbidity, mortality, persistent false
lumen patency, and improved survival,” Dr. Lawton and her coauthors
wrote.
“This study was designed to determine the differences in outcomes
between operative techniques,” they
said.

Key clinical point: An operation to
repair type A aortic dissection that
involves three specific steps achieves
better outcomes than do other surgical approaches.
Major finding: Survival rates at 5
years were 86% for the group that
had operations in which the surgeons used the three specific steps
vs. 56% for the other group.
Data source: Retrospective analysis
of single-center population of 146
patients who had repairs for type A
aortic dissection.
Disclosures: None of the study coauthors had any relationships to
disclose.

The study evaluated 196 patients
who had surgery for acute type A
aortic dissection over 17 years. Group
1, comprising 49 patients, had the operation according to the protocol that
involved the three specific steps, as
Dr. Tirone David of the University of
Toronto first reported in 1999 (Ann.
Thorac. Surg. 1999;67:1999-2001) —
the “David technique,” as the study
authors called it.
Group 2 consisted of patients
whose repair involved a variety of
techniques, including one or two
steps of the David technique but not
all three.
Study endpoints were 30-day mortality rate, postoperative adverse
events, presence of a false aortic lumen, and overall survival, the latter
defined as the time from the date of
surgery to the date or death or last
follow-up.
The evaluation included examination of patients’ latest CT scan or
MRI that was at least 6 months after
the operation for false lumen, but
only 78 patients had imaging at that
interval.
Patients in Group 1 had a higher

W

hether or not to use a crossclamp in type A aortic dissection repair is a critical question,
but a major concern of this study
was the wide variability
of techniques used in the
comparison group, Dr.
Richard J. Shemin said in
his invited commentary
( J. Thorac. Cardiovasc.
Surg. 2015 [doi:10.1016/j.
jtcvs.2015.04.038]). “The
variety of approaches
attests to the lack of institutional agreement on
the surgical principles tested in the
study,” he said. “The large variety
of techniques in the control group
makes the comparison and interpretation of this study difficult.”
“There are more questions to
consider from this study than answers derived from the data about
the clamp strategy,” he said
But, Dr. Shemin said, using the
cross-clamp with axillary antegrade
perfusion is “not a major issue.” And
the use of clamping during the cool-

rate of persistent false lumen – 74%
vs. 68% in Group 2.
Thirty-day mortality was 6.1% in
Group 1 and 15.7% in Group 2, but
Dr. Lawton and her coauthors said
this difference was not statistically
significant.
Survival rates at 1, 5, and 10 years
among both groups were “consistent
with published ranges,” the authors
said.
At 5 years, the predicted survival
was 86% for Group 1 and 56% for
Group 2; and at 10 years, 72% and
37%, respectively.
The study authors acknowledged
the controversy that surrounds the

VIEW ON THE NEWS
Dr. G. Hossein Almassi, FCCP, comments: The goal
of repair of Type A aortic dissection is to repair the
ascending aorta expeditiously and to establish
antegrade perfusion in the aorta to prevent
pressurization of the false channel. This is
usually accomplished by establishment of
antegrade perfusion through a right axillary
artery cannulation for cardiopulmonary bypass,
avoidance of aortic cross clamping, and the use
of deep hypothermic circulatory arrest, the
so called David technique (not to be confused
with David procedure for aortic root repair).
The authors of this study reviewed 196 patients with
type A aortic dissection at their institution that underwent repair with a variety of techniques over a 17-year

period. They found improved 5- and 10-year patient survival with the David technique. There were only 49 patients in the David technique group, indicating
a more recent adoption of this technique with
more refinements of surgical and perioperative
care techniques. The comments of Dr. Shemin
on clamping the ascending aorta during the
cooling period to reach the desirable temperature for the establishment of DHCA – and,
thus, shortening the operative time in these
emergent operations – are germane.
With application of a well-defined institutional protocol for repair of this devastating aortic
pathology, good surgical outcomes with acceptably low
mortality rates are to be expected.

ing period can save overall cardiac
arrest time during the operation.
“If one does use femoral cannulation, then not applying the
cross-clamp until achieving circulatory arrest is
prudent,” he said. “With
axillary cannulation, one
achieves antegrade perfusion so early cross-clamping
can be safely performed
with the advantages of saving operative time.”
The clamp site must be
inspected during circulatory arrest. Antegrade cerebral
perfusion is proven to be an excellent
technique and is facilitated by right
axillary cannulation, Dr. Shemin
said. “Most importantly, establishing
antegrade CPB [cardiopulmonary
bypass] perfusion after circulatory arrest is mandatory in all cases to minimize distal aorta trauma,” he said.
Dr. Richard J. Shemin is a cardiothoracic surgeon at UCLA Medical Center,
Santa Monica, Calif.
use of retrograde resumption of cardiopulmonary bypass after replacement of the ascending aorta and that
there’s no consensus on which method is best for resuming cardiopulmonary bypass after repair of a type A
aortic dissection.
The study also found no difference
in the incidence of false lumen between the two groups, but again, this
is a source of controversy.
“Persistence of a false lumen
following repair for type A aortic
dissection has been reported to be
associated with poor prognosis and
reduced long-term survival,” Dr.
Lawton and her study colleagues
said.
“Others have reported a patent
false lumen was not an independent
predictor of late reoperation, but
was a predictor of aortic growth
following repair of type A aortic
dissection,” the investigators
commented.
The study authors said one limit
of their findings is its retrospective
nature, but they also said that a prospective, randomized trial would be
difficult to conduct.
None of the study coauthors had
any relationships to disclose. They
presented their original data at the
American Association for Thoracic
Surgery Aortic Symposium, April 2425, 2014, in New York.

VIBATIV is the only once-daily bactericidal antibiotic with a
dual mechanism of action indicated for infections due to MRSA1
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VIBATIV is the only once-daily bactericidal antibiotic indicated for the
treatment of HABP/VABP due to MRSA
INDICATION
VIBATIV is indicated for the treatment of adult patients with hospitalacquired and ventilator-associated bacterial pneumonia (HABP/VABP), caused
by susceptible isolates of Staphylococcus aureus (including methicillinsusceptible and -resistant isolates). VIBATIV should be reserved for use when
alternative treatments are not suitable.
VIBATIV is indicated for the treatment of adult patients with complicated skin
and skin structure infections (cSSSI) caused by susceptible isolates of the
following Gram-positive microorganisms:
• Staphylococcus aureus (including methicillin-susceptible and -resistant isolates)
• Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus anginosus group
(includes S. anginosus, S. intermedius, and S. constellatus), or
• Enterococcus faecalis (vancomycin-susceptible isolates only)
Combination therapy may be clinically indicated if the documented or
presumed pathogens include Gram-negative organisms.
Appropriate specimens for bacteriological examination should be obtained in
order to isolate and identify the causative pathogens and to determine their
susceptibility to telavancin. VIBATIV may be initiated as empiric therapy before
results of these tests are known. To reduce the development of drug-resistant
bacteria and maintain the effectiveness of VIBATIV and other antibacterial
drugs, VIBATIV should be used only to treat infections that are proven or strongly
suspected to be caused by susceptible bacteria. When culture and susceptibility
information are available, they should be considered in selecting or modifying
antibacterial therapy. In the absence of such data, local epidemiology and
susceptibility patterns may contribute to the empiric selection of therapy.

IMPORTANT SAFETY INFORMATION
Mortality
Patients with pre-existing moderate/severe renal impairment (CrCl ≤50
mL/min) who were treated with VIBATIV for hospital-acquired bacterial
pneumonia/ventilator-associated bacterial pneumonia had increased
mortality observed versus vancomycin. Use of VIBATIV in patients with
pre-existing moderate/severe renal impairment (CrCl ≤50 mL/min)
should be considered only when the anticipated benefit to the patient
outweighs the potential risk.
Nephrotoxicity
New onset or worsening renal impairment occurred in patients who
received VIBATIV. Renal adverse events were more likely to occur in
patients with baseline comorbidities known to predispose patients to
kidney dysfunction and in patients who received concomitant medications
known to affect kidney function.
Monitor renal function in all patients receiving VIBATIV prior to initiation
of treatment, during treatment, and at the end of therapy. If renal function
decreases, the beneﬁt of continuing VIBATIV versus discontinuing and
initiating therapy with an alternative agent should be assessed.
Fetal Risk
Women of childbearing potential should have a serum pregnancy test
prior to administration of VIBATIV. Avoid use of VIBATIV during pregnancy
unless the potential benefit to the patient outweighs the potential risk
to the fetus. Adverse developmental outcomes observed in three animal
species at clinically relevant doses raise concerns about potential
adverse developmental outcomes in humans. If not already pregnant,
women of childbearing potential should use effective contraception
during VIBATIV treatment.
Contraindication
VIBATIV is contraindicated in patients with a known hypersensitivity to the drug.

Available in two strengths:
250 mg and 750 mg1

Hypersensitivity Reactions
Serious and potentially fatal hypersensitivity reactions, including anaphylactic
reactions, may occur after ﬁrst or subsequent doses. VIBATIV should be used
with caution in patients with known hypersensitivity to vancomycin.
Geriatric Use
Telavancin is substantially excreted by the kidney, and the risk of adverse
reactions may be greater in patients with impaired renal function.
Because elderly patients are more likely to have decreased renal function, care
should be taken in dose selection in this age group.
Infusion Related Reactions
VIBATIV is a lipoglycopeptide antibacterial agent and should be administered
over a period of 60 minutes to reduce the risk of infusion-related reactions.
Rapid intravenous infusions of the glycopeptide class of antimicrobial agents
can cause “Red-man Syndrome”-like reactions including: ﬂushing of the upper
body, urticaria, pruritus, or rash.

For full Prescribing Information, including Boxed Warning and Medication QTc Prolongation
Caution is warranted when prescribing VIBATIV to patients taking drugs known
Guide in the US, please visit www.VIBATIV.com.
to prolong the QT interval. In a study involving healthy volunteers, VIBATIV
References: 1. VIBATIV® (telavancin) Prescribing Information. Theravance Biopharma Antibiotics,
Inc. March 2014. 2. Draghi DC, et al. Comparative surveillance study of telavancin activity against prolonged the QTc interval. Use of VIBATIV should be avoided in patients
recently collected Gram-positive clinical isolates from across the United States. Antimicrob Agents with congenital long QT syndrome, known prolongation of the QTc interval,
and Chemother. 2008;52:2383-2388. 3. Draghi DC, et al. In vitro activity of telavancin against uncompensated heart failure, or severe left ventricular hypertrophy.
recent Gram-positive clinical isolates: results of the 2004-05 Prospective European Surveillance
Initiative. J Antimicrob Chemother. 2008;62:116-121. 4. Data on ﬁle. Theravance Biopharma
Antibiotics, Inc.
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Most Common Adverse Reactions
The most common adverse reactions (greater than or equal to 10% of patients
treated with VIBATIV) were taste disturbance, nausea, vomiting, and foamy urine.
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Post-CABG stroke risk same with one or two clamps
BY RICHARD MARK KIRKNER

Frontline Medical News

W

hen performing on-pump
coronary artery bypass
grafting (CABG), cardiac

surgeons can control very few factors to reduce the risk of stroke –
with the exception of which method
of aortic manipulation they use. Debate and controversy, however, have
surrounded which aortic manipu-

VIBATIV® (telavancin) for injection, for intravenous use
Rx ONLY
BRIEF SUMMARY. See package insert available at www.vibativ.com for full Prescribing
Information, including Boxed Warning and Medication Guide.
INDICATIONS AND USAGE: VIBATIV is a lipoglycopeptide antibacterial drug indicated for the
treatment of the following infections in adult patients caused by designated susceptible bacteria:
• Complicated skin and skin structure infections (cSSSI)
• Hospital-acquired and ventilator-associated bacterial pneumonia (HABP/VABP) caused by
susceptible isolates of Staphylococcus aureus. VIBATIV should be reserved for use when
alternative treatments are not suitable.
CONTRAINDICATIONS: VIBATIV is contraindicated in patients with known hypersensitivity to
telavancin.
WARNINGS: Patients with pre-existing moderate/severe renal impairment (CrCl
P/PLQ ZKRZHUHWUHDWHGZLWK9,%$7,9IRUKRVSLWDODFTXLUHGEDFWHULDOSQHXPRQLD
ventilator-associated bacterial pneumonia had increased mortality observed versus
vancomycin. Use of VIBATIV in patients with pre-existing moderate/severe renal
LPSDLUPHQW &U&OP/PLQ VKRXOGEHFRQVLGHUHGRQO\ZKHQWKHDQWLFLSDWHGEHQHÀW
to the patient outweighs the potential risk.
Nephrotoxicity: New onset or worsening renal impairment has occurred. Monitor
renal function in all patients.
Women of childbearing potential should have a serum pregnancy test prior to
administration of VIBATIV. Avoid use of VIBATIV during pregnancy unless potential
EHQHÀWWRWKHSDWLHQWRXWZHLJKVSRWHQWLDOULVNWRWKHIHWXV$GYHUVHGHYHORSPHQWDO
outcomes observed in 3 animal species at clinically relevant doses raise concerns
about potential adverse developmental outcomes in humans.
WARNINGS AND PRECAUTIONS: Increased Mortality in Patients with HABP/
9$%3 DQG 3UHH[LVWLQJ 0RGHUDWH WR 6HYHUH 5HQDO ,PSDLUPHQW &U&O  P/PLQ 
,Q WKH DQDO\VLV RI SDWLHQWV FODVVL¿HG E\ WKH WUHDWPHQW UHFHLYHG  LQ WKH WZR FRPELQHG
+$%39$%3 WULDOV ZLWK SUHH[LVWLQJ PRGHUDWHVHYHUH UHQDO LPSDLUPHQW &U&O  P/
PLQ  DOOFDXVH PRUWDOLW\ ZLWKLQ  GD\V RI VWDUWLQJ WUHDWPHQW ZDV    LQ
WKH 9,%$7,9 JURXS FRPSDUHG ZLWK    LQ WKH YDQFRP\FLQ JURXS $OOFDXVH
mortality at 28 days in patients without pre-existing moderate/severe renal impairment
&U&O ! P/PLQ  ZDV    LQ WKH 9,%$7,9 JURXS DQG    LQ WKH
YDQFRP\FLQ JURXS 7KHUHIRUH 9,%$7,9 XVH LQ SDWLHQWV ZLWK EDVHOLQH &U&O  P/
PLQVKRXOGEHFRQVLGHUHGRQO\ZKHQWKHDQWLFLSDWHGEHQH¿WWRWKHSDWLHQWRXWZHLJKVWKH
potential risk. Decreased Clinical Response in Patients with cSSSI and Pre-existing
0RGHUDWH6HYHUH 5HQDO ,PSDLUPHQW &U&O  P/PLQ  In a subgroup analysis of
the combined cSSSI trials, clinical cure rates in the VIBATIV-treated patients were lower
LQ SDWLHQWV ZLWK EDVHOLQH &U&O  P/PLQ FRPSDUHG ZLWK WKRVH ZLWK &U&O ! P/
min. A decrease of this magnitude was not observed in vancomycin-treated patients.
Consider these data when selecting antibacterial therapy for use in patients with cSSSI
and with baseline moderate/severe renal impairment. Nephrotoxicity: In both the HABP/
VABP trials and the cSSSI trials, renal adverse events were more likely to occur in
patients with baseline comorbidities known to predispose patients to kidney dysfunction
(pre-existing renal disease, diabetes mellitus, congestive heart failure, or hypertension).
The renal adverse event rates were also higher in patients who received concomitant
PHGLFDWLRQV NQRZQ WR DIIHFW NLGQH\ IXQFWLRQ HJ QRQVWHURLGDO DQWLLQÀDPPDWRU\ GUXJV
ACE inhibitors, and loop diuretics). Monitor renal function (i.e., serum creatinine, creatinine
clearance) in all patients receiving VIBATIV. Values should be obtained prior to initiation
RI WUHDWPHQW GXULQJ WUHDWPHQW DW  WR KRXU LQWHUYDOV RU PRUH IUHTXHQWO\ LI FOLQLFDOO\
LQGLFDWHG DQGDWWKHHQGRIWKHUDS\,IUHQDOIXQFWLRQGHFUHDVHVWKHEHQH¿WRIFRQWLQXLQJ
VIBATIV versus discontinuing and initiating therapy with an alternative agent should be
assessed. In patients with renal dysfunction, accumulation of the solubilizer hydroxypropylbetacyclodextrin can occur. Pregnant Women and Women of Childbearing Potential:
$YRLGXVHRI9,%$7,9GXULQJSUHJQDQF\XQOHVVWKHSRWHQWLDOEHQH¿WWRWKHSDWLHQWRXWZHLJKV
WKH SRWHQWLDO ULVN WR WKH IHWXV 9,%$7,9 FDXVHG DGYHUVH GHYHORSPHQWDO RXWFRPHV LQ 
animal species at clinically relevant doses. This raises concern about potential adverse
developmental outcomes in humans. Women of childbearing potential should have a
serum pregnancy test prior to administration of VIBATIV. If not already pregnant, women
of childbearing potential should use effective contraception during VIBATIV treatment.
Hypersensitivity Reactions: Serious and sometimes fatal hypersensitivity reactions,
LQFOXGLQJ DQDSK\ODFWLF UHDFWLRQV PD\ RFFXU DIWHU ¿UVW RU VXEVHTXHQW GRVHV 'LVFRQWLQXH
9,%$7,9 DW ¿UVW VLJQ RI VNLQ UDVK RU DQ\ RWKHU VLJQ RI K\SHUVHQVLWLYLW\ 7HODYDQFLQ LV D
semi-synthetic derivative of vancomycin; it is unknown if patients with hypersensitivity
reactions to vancomycin will experience cross-reactivity to telavancin. VIBATIV should be
used with caution in patients with known hypersensitivity to vancomycin. Infusion-Related
Reactions: VIBATIV is a lipoglycopeptide antibacterial agent and should be administered
RYHU D SHULRG RI  PLQXWHV WR UHGXFH WKH ULVN RI LQIXVLRQUHODWHG UHDFWLRQV 5DSLG
LQWUDYHQRXVLQIXVLRQVRIWKHJO\FRSHSWLGHFODVVRIDQWLPLFURELDODJHQWVFDQFDXVH³5HGPDQ
6\QGURPH´OLNHUHDFWLRQVLQFOXGLQJÀXVKLQJRIWKHXSSHUERG\XUWLFDULDSUXULWXVRUUDVK
Stopping or slowing the infusion may result in cessation of these reactions. Clostridium
GLI¿FLOH-Associated Diarrhea: &ORVWULGLXPGLI¿FLOHDVVRFLDWHGGLDUUKHD &'$' KDVEHHQ
reported with nearly all antibacterial agents and may range in severity from mild diarrhea
WR IDWDO FROLWLV 7UHDWPHQW ZLWK DQWLEDFWHULDO DJHQWV DOWHUV WKH ÀRUD RI WKH FRORQ DQG PD\
permit overgrowth of C. GLI¿FLOH. C. GLI¿FLOH produces toxins A and B which contribute to
WKH GHYHORSPHQW RI &'$' +\SHUWR[LQSURGXFLQJ VWUDLQV RI C. GLI¿FLOH cause increased
morbidity and mortality, since these infections can be refractory to antimicrobial therapy
DQG PD\ UHTXLUH FROHFWRP\ &'$' PXVW EH FRQVLGHUHG LQ DOO SDWLHQWV ZKR SUHVHQW ZLWK
GLDUUKHD IROORZLQJ DQWLELRWLF XVH &DUHIXO PHGLFDO KLVWRU\ LV QHFHVVDU\ EHFDXVH &'$'
has been reported to occur more than 2 months after the administration of antibacterial
DJHQWV ,I &'$' LV VXVSHFWHG RU FRQ¿UPHG RQJRLQJ DQWLELRWLF XVH QRW GLUHFWHG DJDLQVW
C. GLI¿FLOH PD\ QHHG WR EH GLVFRQWLQXHG$SSURSULDWH ÀXLG DQG HOHFWURO\WH PDQDJHPHQW
protein supplementation, antibiotic treatment of C. GLI¿FLOH, and surgical evaluation should

lation technique is best: single- or
double-clamp occlusion.
A large retrospective study of almost 8,500 patients who had CABG
at the Mayo Clinic in Rochester,
Minn., over a 17-year period showed

be instituted as clinically indicated. Development of Drug-Resistant Bacteria: Prescribing
VIBATIV in the absence of a proven or strongly suspected bacterial infection is unlikely to
SURYLGHEHQH¿WWRWKHSDWLHQWDQGLQFUHDVHVWKHULVNRIWKHGHYHORSPHQWRIGUXJUHVLVWDQW
bacteria. As with other antibacterial drugs, use of VIBATIV may result in overgrowth of
nonsusceptible organisms, including fungi. Patients should be carefully monitored during
therapy. If superinfection occurs, appropriate measures should be taken. QTc Prolongation:
,QDVWXG\LQYROYLQJKHDOWK\YROXQWHHUVGRVHVRIDQGPJNJRI9,%$7,9SURORQJHGWKH
QTc interval. Caution is warranted when prescribing VIBATIV to patients taking drugs known
to prolong the QT interval. Patients with congenital long QT syndrome, known prolongation
of the QTc interval, uncompensated heart failure, or severe left ventricular hypertrophy were
not included in clinical trials of VIBATIV. Use of VIBATIV should be avoided in patients
with these conditions. Coagulation Test Interference: Although telavancin does not
interfere with coagulation, it interfered with certain tests used to monitor coagulation, when
FRQGXFWHG XVLQJ VDPSOHV GUDZQ  WR  KRXUV DIWHU 9,%$7,9 DGPLQLVWUDWLRQ IRU SDWLHQWV
EHLQJWUHDWHGRQFHHYHU\KRXUV%ORRGVDPSOHVIRUWKHVHFRDJXODWLRQWHVWVVKRXOGEH
collected as close as possible prior to a patient’s next dose of VIBATIV. Blood samples
for coagulation tests unaffected by VIBATIV may be collected at any time. No evidence
of increased bleeding risk has been observed in clinical trials with VIBATIV. Telavancin
has no effect on platelet aggregation. Furthermore, no evidence of hypercoagulability has
EHHQVHHQDVKHDOWK\VXEMHFWVUHFHLYLQJ9,%$7,9KDYHQRUPDOOHYHOVRI'GLPHUDQG¿EULQ
degradation products.
ADVERSE REACTIONS: In the cSSSI clinical trials, serious adverse events were
UHSRUWHG LQ    RI SDWLHQWV WUHDWHG ZLWK 9,%$7,9 DQG PRVW FRPPRQO\ LQFOXGHG
UHQDOUHVSLUDWRU\RUFDUGLDFHYHQWV6HULRXVDGYHUVHHYHQWVZHUHUHSRUWHGLQ  
of vancomycin-treated patients, and most commonly included cardiac, respiratory, or
LQIHFWLRXV HYHQWV 7UHDWPHQW GLVFRQWLQXDWLRQV GXH WR DGYHUVH HYHQWV RFFXUUHG LQ 
(72/929) of patients treated with VIBATIV, the most common events being nausea and rash
a HDFK  7UHDWPHQW GLVFRQWLQXDWLRQV GXH WR DGYHUVH HYHQWV RFFXUUHG LQ   
RI YDQFRP\FLQWUHDWHG SDWLHQWV WKH PRVW FRPPRQ HYHQWV EHLQJ UDVK DQG SUXULWXV a
HDFK 7KHPRVWFRPPRQDGYHUVHHYHQWVRFFXUULQJLQ RI9,%$7,9WUHDWHGSDWLHQWV
were taste disturbance, nausea, vomiting, and foamy urine. The following table displays the
LQFLGHQFHRIWUHDWPHQWHPHUJHQWDGYHUVHGUXJUHDFWLRQVUHSRUWHGLQ RISDWLHQWVWUHDWHG
with VIBATIV possibly related to the drug.
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,Q+$%39$%3FOLQLFDOWULDOVVHULRXVDGYHUVHHYHQWVZHUHUHSRUWHGLQRISDWLHQWVWUHDWHG
ZLWK 9,%$7,9 DQG  RI SDWLHQWV ZKR UHFHLYHG YDQFRP\FLQ7UHDWPHQW GLVFRQWLQXDWLRQV
GXHWRDGYHUVHHYHQWVRFFXUUHGLQ  RISDWLHQWVZKRUHFHLYHG9,%$7,9WKHPRVW
common events being acute renal failure and electrocardiogram QTc interval prolonged
aHDFK 7UHDWPHQWGLVFRQWLQXDWLRQVGXHWRDGYHUVHHYHQWVRFFXUUHGLQ  RI
vancomycin-patients, the most common events being septic shock and multi-organ failure
  7KH IROORZLQJ WDEOH GLVSOD\V WKH LQFLGHQFH RI WUHDWPHQWHPHUJHQW DGYHUVH GUXJ
UHDFWLRQVUHSRUWHGLQ RI+$%39$%3SDWLHQWVWUHDWHGZLWK9,%$7,9SRVVLEO\UHODWHG
to the drug.
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OVERDOSAGE: In the event of overdosage, VIBATIV should be discontinued and
VXSSRUWLYHFDUHLVDGYLVHGZLWKPDLQWHQDQFHRIJORPHUXODU¿OWUDWLRQDQGFDUHIXOPRQLWRULQJ
RI UHQDO IXQFWLRQ 7KH FOHDUDQFH RI WHODYDQFLQ E\ FRQWLQXRXV YHQRYHQRXV KHPR¿OWUDWLRQ
(CVVH) has not been evaluated in a clinical study.
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that, while use of the single-aortic
cross-clamp (SC) technique steadily
increased, the risk of stroke is virtually the same as it is with the partial
aortic cross-clamp (PC), or double
cross-clamp, technique. The study
authors, led by Dr. Juan C. Araque,
published their results online in the
Journal of Thoracic and Cardiovascular Surgery (2015. doi: 10.1016/j.
jtcvs.2015.04.010).
“It is intuitive that less aortic
manipulation would result in less
risk of stroke,” Dr. Araque and
colleagues said, but even off-pump
CABG, which requires no aortic
manipulation, is not without stroke
risk.
“It is conceivable that there is
Continued on following page

VIEW ON THE NEWS
Dr. G. Hossein Almassi, FCCP,
comments: Stroke is one of
the most devastating complications of CABG dreaded by
patients and surgeons alike.
Efforts at minimizing stroke
have been primarily focused
on the manipulation of the
ascending aorta during aortic
cannulation and subsequent
aortic clamping, and, thus, the
recommendations for routine
epiaortic ultrasonography before
any manipulation. The study is
a retrospective review of 8,500
patients at the Mayo clinic over
17 years comparing a single aortic cross clamping (SC) for the
performance of both the distal
coronary and the proximal aortic
anastomoses of the bypass grafts
vs. the release of the aortic cross
clamp following the completion
of distal coronary anastomoses
and the application of a partial
occlusion clamp (side-biting
clamp) to the ascending aorta for
the performance of the proximal
anastomoses (PC). The stroke
rate was similar between the
two groups (1.2% SC vs. 1.5%
PC). On propensity matching,
both groups had a stroke rate of
1.2%.
The study suffers from its
retrospective nature and lack of
pre- and postoperative examination by a neurologist. However,
it indicates that with careful
attention to details and tailoring
the procedure to the patient
rather than tailoring patient to
the procedure, one can obtain
good patient outcomes.
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White board in the OR adds a layer of safety
Frontline Medical News

NEW YORK – Displaying a low-tech, low-cost
white board in the operating room during the
“time out” before surgery can significantly improve memory retention among members of the
surgical team, a new study suggests.
“We found that providing a white board that
you can buy at any office supply store gives a visual stimulus on top of the verbal stimulus [that]
improves retention of important information,” Dr.
Aryan Meknat, the study author, said at the annual
Minimally Invasive Surgery Week.
A surgical pause or “time out” performed before
any operative procedure is a major component
of the Joint Commission’s Universal Protocol to
prevent wrong site, wrong procedure, and wrong
person surgery.
Retention of information presented during the
surgical pause is essential, at the beginning of the
case and for the duration of the procedure, he
said.
During the study, surgical teams were randomly divided into two groups: In the first group, 30
team members were given information verbally
during the surgical pause; while a second group of
29 team members was provided with verbal infor-

Continued from previous page
some inherent risk of stroke associated with any cardiac operation, and
that risk may increase with manipulation of the ascending aortic with
the aortic cross clamp,” they wrote.
“Our data would suggest, however,
that the risk does not increase further with the additional aortic manipulation of the partial occlusion
clamp.”

mation that was read from the white board. The
white board was displayed in the operating room
throughout the surgical procedure for the second
group.
After the conclusion of the procedure, the white
board was removed and both groups were given a
short written questionnaire.
Each team was tested only once in order to keep
the study blinded. Also, participants had no prior
knowledge that they would be tested after the procedure.
Study participants were asked to recall several

©JUPITERIMAGES /THINKSTOCK

BY ALICE GOODMAN

The study comes on the heels of
a 2008 meta-analysis that found no
benefit of SC in comparison to PC
(Interact Cardiovasc Thorac Surg.
2008;7:500-3), while another study
in 2011 suggested that less aortic
manipulation carried a significantly
lower stroke risk (Heart Lung Circ.
2011;20:318-24).
The Mayo study evaluated the SC
technique in 2,051 patients and PC
in 6,446 patients who had isolated

facts about the patient, including the patient’s first
and last name, age, sex, weight, site of IV placement, allergies, medications, relation of accompanying guardian, and the signature on the consent
form.
Team members in the first study group answered a total of 300 questions, and 200 questions
(66.7%) were correctly answered. Participants in
the second group – which used the white board
– answered 290 questions, and 239 (82.4%) were
correctly answered. The white board group had a
23.6% overall increase in correctly answered questions.
The difference between retention in the two
groups was statistically significant (P less than .05)
in every category tested.
“These findings apply to operating rooms everywhere, especially in cases where there may be
long delays before starting the procedure, changes
in anesthesia midcase, situations where two procedures are scheduled in one patient, or in intraoperative emergency situations. “We need to be sure
that the surgical team retains information, as well
as [listens] to verbal instructions,” said Dr. Meknat
of MobiSurg, a mobile surgical unit based in Laguna Hills, Calif.
Dr. Meknat reported having no relevant financial disclosures.

on-pump CABG between 1993 and
2010. The rate of stroke was 1.2% in
the SC group and 1.5% among those
who had PC.
In two propensity-matched cohorts of 1,333 patients each, the
stroke rate was 1.2% in each group.
The investigators used the Society
of Thoracic Surgeons’ risk calculator variables to create the propensity-matched cohorts.
The study group excluded high-risk

VIEW ON THE NEWS

A

randomized trial is needed to answer the question,
‘Can CABG [coronary artery bypass grafting] be
safely performed with either one or two aortic clamps
in all patients?’ ” Dr. Jennifer S. Lawton said in her invited commentary ( J Thorac Cardiovasc Surg. 2015.
doi:10.1016/j.jtcvs.2015.05.002).
Dr. Lawton acknowledged the positions that advocates of both techniques have staked out: Advocates
of the single-clamp (SC) technique prefer the ability
to perform the proximal anastomoses without the
added space constraints and reduced visibility of the
partial clamp and moving heart; proponents of the partial-clamp (PC) method cite advantages in the ability to
determine graft length with the full heart and the likelihood to reanimate the heart earlier to reduce the risk
of a heart attack.
The PC technique required longer cardiopulmonary
bypass time, 88.2 minutes vs. 73.7 minutes, but the
SC group had longer cross-clamp times, 54.5 vs. 50.7
minutes. “The longer clamp time did not alter the
outcomes reported (stroke and mortality) – although
specific outcomes of myocardial injury including need

for inotropes, troponin levels, myocardial infarction,
etc. were not reported,” Dr. Lawton said. “Thus, the
question for the surgeon is, ‘What is more important,
the brain or the heart?’ ”
The results from Dr. Araque’s study “are valuable”
because of the large patient cohort and the suggestion
that “the use of a second clamp is not likely to significantly alter outcomes of stroke and mortality,” she
wrote.
But the study leaves a few questions remaining, Dr.
Lawton said. “What is the best treatment of high-risk
patients who may benefit from limited aortic manipulation the most? Can two clamps be safely applied to all
types of aortas? And does the risk of dissection go up
with the use of two clamps?”
Although a randomized trial would be difficult because of the low risk of stroke in on-pump CABG, such
a trial could answer those questions if it involved routine epiaortic ultrasound, Dr. Lawton said.
Dr. Lawton is professor of surgery in the division of cardiothoracic surgery at Washington University, St. Louis.

patients, including those who had offpump operations or previous cardiac
surgeries or required replacement of
a cross clamp during an unplanned
operation.
The goal of the study was not
to compare outcomes with the offpump technique. “It is only to bring
attention to the associated non-zero
stroke rate with both techniques,”
Dr. Araque and colleagues said.
Their findings are significant because on-pump CABG is the preferred operation of cardiac surgeons,
accounting for more than 80% of the
CABG operations in the SYNTAX
study (N Engl J Med. 2009;360:96172). “The ‘anaortic’ off-pump technique may be a more specialized
technique, representing less than 15%
of operations in one large series,” Dr.
Araque and coauthors said.
They acknowledged a few limitations resulting from the observational
nature of the study, including that
surgeons may have missed some
strokes because they did not use a
routine, standardized procedure for
evaluating stroke signs along with
the lack of documented assessment
of the descending aorta. But they
also stated that the large number of
patients in the study, along with the
use of propensity matching, addresses some of the bias inherent in an
observational study.
The authors said they had no relevant financial disclosures.
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Intestinal microbiome: Friend or foe?

ma in managing critically ill patients:
Are the intestinal microbiota friends
he term ‘intestinal microbiome’ or foes? Should we be sterilizing the
vaguely refers to the ecologigut or constantly replenishing this
cal community of commensal,
ecosystem? Selective oral decontamsymbiotic, and potentially pathogenic ination (SOD) and selective digestive
microbes living within the
decontamination (SDD)
human alimentary tract.
are strategies that view
These organisms play varthe gut microbiome as
ious key roles in energy
enemies and are used to
uptake, vitamin synthesis,
prevent ventilator-assoepithelial homeostasis, and
ciated pneumonia. SOD
immunity development.
attempts to sterilize the
In recent years, there has
upper aerodigestive tract
been an ever-increasing
through the use of topical
interest in the intestinal mibroad-spectrum antibiotics
DR. MORROW
crobiome and its potential
while SDD extends the
implications for critically
zone of combat to include
ill patients. A simple PubMed.gov
the entire alimentary tract by adding
search shows a more than 25-fold inseveral doses of systemic antibiotics
crease in the number of publications
to the topical oral agents. Presumably
on this topic over the past decade,
through the reduction of the density
from 63 papers in 2004 to 1,716 artiof the gut flora, these strategies have
cles in 2014.
repeatedly been shown to be effecWhile accumulating data suggest
tive in preventing pneumonia. More
that the density and diversity of the
importantly, this remarkably low-cost
bowel flora are of central importance strategy significantly reduces morin maintaining homeostasis, our untality, as well.1 It should be noted
that SOD and SDD are not currently
derstanding of host-microbe interactions is in its relative infancy. We know endorsed by existing pneumonia
guidelines in the United States, givthat the gut microbiota typically contains hundreds of trillions of microor- en significant concerns for potential
ganisms, including over 1,000 different adverse effects of widespread use on
species and more than 3 million genes. local antibiograms if incorporated
into routine practice.
Because the average adult human
A diametrically opposite stratecontains around 37 trillion cells and
gy – one that views the flora as the
30,000 genes, we are literally visitors
solution and not the problem – is
in our own bodies with the microbes
the concept of probiotic administraoutnumbering us ten to one – cells
tion. Probiotics are microorganisms
or genes. It is estimated that about a
of human origin that survive when
third of the microbiota is common
ingested, colonize the intestines, and
to all humans but that the remaining
two-thirds is as specific to each person subsequently confer health benefits
upon the host. Related concepts
as his or her fingerprints. However,
include prebiotics (nondigestible
unlike our fingerprints, the gut flora
products that promote growth of
is a malleable entity affected by diet,
beneficial microbes) and symbiotics
medications, acute illness, and a host
(combinations of prebiotic and proof other factors.
biotic agents). Probiotic species have
The potential clinical utility of alterations in the intestinal microbiome a variety of theoretic mechanisms
whereby they may have effects on
is not an entirely novel frontier for
the host including probiotics’ direct
intensivists. Rather, there have long
competition with pathogens, release
been various levels of speculation
of factors to create a locally hostile
and/or evidence regarding the role
environment for pathogens, and
of the GI microbes in the pathogenimmunomodulation.2 Of these, imesis of such diverse ICU entities as
munomodulation appears to be of inantibiotic-associated diarrhea, sepsis,
creasing importance and significance.
ventilator-associated pneumonia, and
Briefly, immunomodulation involves
Clostridium difficile diarrhea. Conflict
arises because in some scenarios, oblit- complex interactions between probiotic species and intestinal dendritic
eration of the normal gut microbiome appears to be causative (C difficile cells to polarize T cells, a sequence
of events that ultimately optimizes
diarrhea being the classic example),
while in other instances, the same flo- mucosal integrity, as well as local and
systemic immunity.3
ra are implicated as the culprit (sepsis
To date, existing studies viewing
and ventilator-associated pneumonia).
the microbiota as a friendly entiThis juxtaposition of yin and yang
lies at the heart of one unique dilem- ty – the probiotic approach – are
BY DR. LEE MORROW, FCCP
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relatively few in number and have
limitations due to sample size and/or
methodologic issues. Current systematic reviews and meta-analyses have
concluded that probiotics generally
appear to confer benefits for selected
indications but that extensive further
study is needed before definitive conclusions can be made.4 The probiotic
strategy also has the added potential
safety concern inherent to treating
critically ill patients with living microbes. Critics of the probiotic strategy point to the PROPATRIA trial,
a randomized, controlled study in
patients with predicted severe pancreatitis that showed increased mortality
in probiotic-treated patients.5 While
this study appears to be an outlier
and the increased mortality may have
been due to study-specific issues,
this finding reiterates the need for
meticulous attention to safety when
prescribing probiotics.
So, we return to the fundamental
question: is the intestinal microbiome our friend or is it our foe? Not
surprisingly, the answer appears to
be both. Given the immense diversity

While accumulating data
suggest that the density and
diversity of the bowel flora
are of central importance
in maintaining homeostasis,
our understanding of hostmicrobe interactions is
in its relative infancy.
of the normal adult gut flora, we
should expect both beneficial and
harmful effects ultimately depending
on the relative balance of the microbiome’s beneficial and potentially
harmful constituents. Maintaining
this balance, then, becomes an important therapeutic target. However,
the aforementioned microbial variability between individuals and the
propensity for the flora to change
over time within an individual present challenges when attempting to
therapeutically alter the microbiome
and improve outcomes. Moreover,
might there be select populations
that might disproportionately benefit
from manipulations of the gut flora?
Thinking outside the box, maybe the
microbiota dysbiosis seen with obesity confers protection – the so-called
obesity paradox.
At present, there are no widely
available commercial tests to assess
a given patient’s microbiome – and
there are no well-defined ‘targets’

for manipulation. In our critically ill
patients, the flora’s eternal evolution
rapidly accelerates with abrupt changes brought on by dietary changes,
various medications, and acute illness
itself, turning our ill-defined target
into a moving ill-defined target. Adding
further insult to injury, there is a host
of unknowns when we consider probiotic therapy as a means to rebalance
the intestinal microbiota. What are
the optimal probiotic species to use?
What are the threshold densities that
must be achieved to effect change? Is
colonization important or is ingestion
of nonviable organisms equally effective? What are the optimal routes
of probiotic administration? What
are the implications of ICU nutrition
and/or medications?
Perhaps in the end, these fundamental questions are more important
than determining ‘friends’ and ‘foes.’
Ideally, evidence-based nutritional
guidelines (including the anticipated
upcoming revisions to the ASPEN
nutrition guidelines) will continue
to highlight the potential for, as well
as the knowledge gaps, surrounding
microbiome manipulation therapy.
Ideally, such attention to this inexpensive and widely available therapeutic option will pressure funding
sources and regulatory agencies to
further exploration of these issues
and to help ICU care evolve in this
novel direction.
Dr. Morrow is Section Editor for Critical
Care Commentary.
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When considering maintenance bronchodilator
therapy for the treatment of COPD

WHAT IF YOU COULD DIRECT
YOUR PATIENTS TOWARD
BETTER BREATHING?

Indication
t"/030&--*15"JTBDPNCJOBUJPOBOUJDIPMJOFSHJDMPOHBDUJOHCFUB2BESFOFSHJDBHPOJTUJOEJDBUFEGPSUIFMPOHUFSN PODFEBJMZ 
NBJOUFOBODFUSFBUNFOUPGBJSnPXPCTUSVDUJPOJOQBUJFOUTXJUIDISPOJDPCTUSVDUJWFQVMNPOBSZEJTFBTF $01% JODMVEJOHDISPOJD
CSPODIJUJTBOEPSFNQIZTFNB
t"/030&--*15"JT/05JOEJDBUFEGPSUIFSFMJFGPGBDVUFCSPODIPTQBTNPSGPSUIFUSFBUNFOUPGBTUINB

Once-daily ANORO ELLIPTA significantly improved lung function
by 167 mL (P<0.001) vs placebo at Day 1691*
"TNFBTVSFECZUIFQSJNBSZFOEQPJOU USPVHI QSFEPTF '&71BU%BZ NFBOPGUIF'&71WBMVFTBUBOEIPVST
BGUFSEPTJOHPO%BZ JOBXFFL NVMUJDFOUFS SBOEPNJ[FE EPVCMFCMJOE QMBDFCPDPOUSPMMFE QBSBMMFMHSPVQ
TUVEZ-FBTUTRVBSFTNFBODIBOHFGSPNCBTFMJOFPGN-GPS"/030&--*15" O BOEN-GPSQMBDFCP O 

Important Safety Information for ANORO ELLIPTA
WARNING: ASTHMA-RELATED DEATH
t-POHBDUJOHCFUB2-adrenergic agonists (LABA), such as vilanterol, one of the active ingredients in ANORO ELLIPTA,
increase the risk of asthma-related death. A placebo-controlled trial with another LABA (salmeterol) showed an
increase in asthma-related deaths in subjects receiving salmeterol. This finding with salmeterol is considered a
class effect of all LABA, including vilanterol.
t The safety and efficacy of ANORO ELLIPTA in patients with asthma have not been established. ANORO ELLIPTA
is not indicated for the treatment of asthma.
CONTRAINDICATIONS
t5IFVTFPG"/030&--*15"JTDPOUSBJOEJDBUFEJOQBUJFOUTXJUITFWFSFIZQFSTFOTJUJWJUZUPNJMLQSPUFJOTPSXIPIBWFEFNPOTUSBUFE
IZQFSTFOTJUJWJUZUPVNFDMJEJOJVN WJMBOUFSPM PSBOZPGUIFFYDJQJFOUT
WARNINGS AND PRECAUTIONS
t"/030&--*15"TIPVMEOPUCFJOJUJBUFEJOQBUJFOUTEVSJOHSBQJEMZEFUFSJPSBUJOHPSQPUFOUJBMMZMJGFUISFBUFOJOHFQJTPEFTPG$01%
t"/030&--*15"TIPVMEOPUCFVTFEGPSUIFSFMJFGPGBDVUFTZNQUPNT JF BTSFTDVFUIFSBQZGPSUIFUSFBUNFOUPGBDVUFFQJTPEFT
PGCSPODIPTQBTN"DVUFTZNQUPNTTIPVMECFUSFBUFEXJUIBOJOIBMFE TIPSUBDUJOHCFUB2BHPOJTU
Please see additional Important Safety Information for ANORO ELLIPTA
on the following pages.
Please see Brief Summary of Prescribing Information, including
Boxed Warning, for ANORO ELLIPTA following this advertisement.
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Lung function comparison studies with tiotropium
Indications
t"/030&--*15"JTBDPNCJOBUJPOBOUJDIPMJOFSHJD-"#"JOEJDBUFEGPSUIFMPOHUFSN PODFEBJMZ NBJOUFOBODFUSFBUNFOUPGBJSnPX
PCTUSVDUJPOJOQBUJFOUTXJUI$01%
t41*3*7"®)BOEJ)BMFS® UJPUSPQJVNCSPNJEFJOIBMBUJPOQPXEFS JTBOBOUJDIPMJOFSHJDJOEJDBUFEGPSUIFMPOHUFSN PODFEBJMZ 
NBJOUFOBODFUSFBUNFOUPGCSPODIPTQBTNBTTPDJBUFEXJUI$01% BOEGPSSFEVDJOH$01%FYBDFSCBUJPOT2
Description of Studies
Design:5ISFFXFFL NVMUJDFOUFS SBOEPNJ[FE CMJOEFE BDUJWFDPOUSPMMFE EPVCMFEVNNZ QBSBMMFMHSPVQTUVEJFTUIBUFWBMVBUFE
UIFFGmDBDZBOETBGFUZPG"/030&--*15" BENJOJTUFSFEPODFEBJMZCZUIF&--*15"JOIBMFS BOEPUIFSUSFBUNFOUBSNT JODMVEJOH
UJPUSPQJVNNDH BENJOJTUFSFEPODFEBJMZCZUIF)BOEJ)BMFS 
Treatment arms:*OUIFTUTUVEZ QBUJFOUTXFSFSBOEPNJ[FEUPUSFBUNFOUXJUI"/030&--*15" UJPUSPQJVNNDH 
6.&$7*NDHNDH PS7*NDH†*OUIFOETUVEZ QBUJFOUTXFSFSBOEPNJ[FEUPUSFBUNFOUXJUI"/030&--*15" 
UJPUSPQJVNNDH 6.&$7*NDHNDH PS6.&$NDH *OUIFSETUVEZ QBUJFOUTXFSFSBOEPNJ[FEUPUSFBUNFOU
XJUI"/030&--*15"PSUJPUSPQJVNNDH
Patients:4UVEJFEJOQBUJFOUT NFBOBHFSBOHFUPZFBST XJUI$01%"UTDSFFOJOH QBUJFOUTIBEBNFBOQPTUCSPODIPEJMBUPS
'&71SBOHFPGUPQSFEJDUFE BNFBOSFWFSTJCJMJUZSBOHFPGUP BOEBNFBOQPTUCSPODIPEJMBUPS'&71'7$
SBUJPSBOHFPGUP
Primary endpoint:5SPVHI QSFEPTF '&71BU%BZ EFmOFEBTUIFNFBOPGUIF'&71WBMVFTPCUBJOFEBOEIPVSTBGUFSEPTJOH
PO%BZ 
'&71GPSDFEFYQJSBUPSZWPMVNFJOTFDPOE'7$GPSDFEWJUBMDBQBDJUZ6.&$VNFDMJEJOJVN7*WJMBOUFSPM
6.&$7*NDHNDHBOE6.&$NDHBSFOPUBQQSPWFETUSFOHUIT
p
7JMBOUFSPMJTOPUBQQSPWFEBTNPOPUIFSBQZ
41*3*7"BOE)BOEJ)BMFSBSFSFHJTUFSFEUSBEFNBSLTPXOFECZ#PFISJOHFS*OHFMIFJN

Important Safety Information for ANORO ELLIPTA (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)
t"/030&--*15"TIPVMEOPUCFVTFENPSFPGUFOUIBOSFDPNNFOEFE BUIJHIFSEPTFTUIBOSFDPNNFOEFE PSJODPOKVODUJPOXJUI
PUIFSNFEJDJOFTDPOUBJOJOH-"#" BTBOPWFSEPTFNBZSFTVMU$MJOJDBMMZTJHOJmDBOUDBSEJPWBTDVMBSFGGFDUTBOEGBUBMJUJFTIBWFCFFO
SFQPSUFEJOBTTPDJBUJPOXJUIFYDFTTJWFVTFPGJOIBMFETZNQBUIPNJNFUJDESVHT1BUJFOUTVTJOH"/030&--*15"TIPVMEOPUVTFBOPUIFS
NFEJDJOFDPOUBJOJOHB-"#" FH TBMNFUFSPM GPSNPUFSPMGVNBSBUF BSGPSNPUFSPMUBSUSBUF JOEBDBUFSPM GPSBOZSFBTPO
t$BVUJPOTIPVMECFFYFSDJTFEXIFODPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG"/030&--*15"XJUIMPOHUFSNLFUPDPOB[PMFBOEPUIFS
LOPXOTUSPOH$:1"JOIJCJUPST FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS OFGB[PEPOF OFMmOBWJS 
TBRVJOBWJS UFMJUISPNZDJO USPMFBOEPNZDJO WPSJDPOB[PMF CFDBVTFJODSFBTFEDBSEJPWBTDVMBSBEWFSTFFGGFDUTNBZPDDVS
t*GQBSBEPYJDBMCSPODIPTQBTNPDDVST EJTDPOUJOVF"/030&--*15"BOEJOTUJUVUFBMUFSOBUJWFUIFSBQZ
t7JMBOUFSPMDBOQSPEVDFDMJOJDBMMZTJHOJmDBOUDBSEJPWBTDVMBSFGGFDUTJOTPNFQBUJFOUTBTNFBTVSFECZJODSFBTFTJOQVMTFSBUF TZTUPMJD
PSEJBTUPMJDCMPPEQSFTTVSF PSTZNQUPNT*GTVDIFGGFDUTPDDVS "/030&--*15"NBZOFFEUPCFEJTDPOUJOVFE"/030&--*15"
TIPVMECFVTFEXJUIDBVUJPOJOQBUJFOUTXJUIDBSEJPWBTDVMBSEJTPSEFST FTQFDJBMMZDPSPOBSZJOTVGmDJFODZ DBSEJBDBSSIZUINJBT 
BOEIZQFSUFOTJPO
t6TFXJUIDBVUJPOJOQBUJFOUTXJUIDPOWVMTJWFEJTPSEFST UIZSPUPYJDPTJT EJBCFUFTNFMMJUVT BOELFUPBDJEPTJT BOEJOQBUJFOUTXIPBSF
VOVTVBMMZSFTQPOTJWFUPTZNQBUIPNJNFUJDBNJOFT
t6TFXJUIDBVUJPOJOQBUJFOUTXJUIOBSSPXBOHMFHMBVDPNB*OTUSVDUQBUJFOUTUPDPOUBDUBQIZTJDJBOJNNFEJBUFMZJGTJHOTPSTZNQUPNT
PGBDVUFOBSSPXBOHMFHMBVDPNBEFWFMPQ
t6TFXJUIDBVUJPOJOQBUJFOUTXJUIVSJOBSZSFUFOUJPO FTQFDJBMMZJOQBUJFOUTXJUIQSPTUBUJDIZQFSQMBTJBPSCMBEEFSOFDLPCTUSVDUJPO
*OTUSVDUQBUJFOUTUPDPOUBDUBQIZTJDJBOJNNFEJBUFMZJGTJHOTPSTZNQUPNTPGVSJOBSZSFUFOUJPOEFWFMPQ
t#FBMFSUUPIZQPLBMFNJBBOEIZQFSHMZDFNJB
ADVERSE REACTIONS
t5IFNPTUDPNNPOBEWFSTFSFBDUJPOT öBOENPSFDPNNPOUIBOQMBDFCP SFQPSUFEJOGPVSNPOUIDMJOJDBMUSJBMTXJUI"/030
&--*15" BOEQMBDFCP XFSFQIBSZOHJUJT   TJOVTJUJT   MPXFSSFTQJSBUPSZUSBDUJOGFDUJPO   DPOTUJQBUJPO 
  EJBSSIFB   QBJOJOFYUSFNJUZ   NVTDMFTQBTNT   OFDLQBJO   BOEDIFTUQBJO   
t*OBEEJUJPOUPUIFNPOUIFGmDBDZUSJBMTXJUI"/030&--*15" BNPOUIUSJBMFWBMVBUFEUIFTBGFUZPGVNFDMJEJOJVNWJMBOUFSPM
NDHNDHJOTVCKFDUTXJUI$01%"EWFSTFSFBDUJPOT JODJEFODFöBOENPSFDPNNPOUIBOQMBDFCP JOTVCKFDUTSFDFJWJOH
VNFDMJEJOJVNWJMBOUFSPMNDHNDHXFSFIFBEBDIF CBDLQBJO TJOVTJUJT DPVHI VSJOBSZUSBDUJOGFDUJPO BSUISBMHJB OBVTFB 
WFSUJHP BCEPNJOBMQBJO QMFVSJUJDQBJO WJSBMSFTQJSBUPSZUSBDUJOGFDUJPO UPPUIBDIF BOEEJBCFUFTNFMMJUVT
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Once-daily ANORO ELLIPTA demonstrated superior lung
function improvement compared with tiotropium in 2 studies

LS Mean Change
From Baseline
in Trough FEV1 (mL)

PRIMARY ENDPOINT: TROUGH (PREDOSE) FEV1 AT DAY 1693,4
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211 mL
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90 mL

DIFFERENCE

(P<0.001)

100

121 mL

60 mL

208 mL

DIFFERENCE‡§

205 mL

(P<0.001)

149 mL

93 mL

50
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1st Study–DB21133603
ANORO ELLIPTA (n=207);
Tiotropium 18 mcg (n=203)

112 mL

DIFFERENCE

2nd Study–DB21133743
ANORO ELLIPTA (n=217);
Tiotropium 18 mcg (n=215)

3rd Study–ZEP1171154
ANORO ELLIPTA (n=454);
Tiotropium 18 mcg (n=451)

q

5IFDPNQBSJTPOPG6.&$7*NDHNDHXJUI6.&$NDHQSFDFEFEUIBUPG"/030&--*15"XJUIUJPUSPQJVNBTQBSUPG
BQSFEFmOFEIJFSBSDIZPGUSFBUNFOUDPNQBSJTPOTBOEEJEOPUBDIJFWFTUBUJTUJDBMTJHOJmDBODF5IFSFGPSF SFTVMUTPGUIFDPNQBSJTPO
PG"/030&--*15"XJUIUJPUSPQJVNXFSFEFTDSJQUJWFPOMZBOETUBUJTUJDBMTJHOJmDBODFDPVMEOPUCFJOGFSSFE

3FnFDUTSPVOEJOH
-4MFBTUTRVBSFT
§

Adverse events (AEs) occurring in ≥3% of subjects in any of the 3 studies3-5
Safety data were descriptive only. The studies were not powered to compare the safety profile of ANORO ELLIPTA with that
of tiotropium. The range of AEs across the 3 studies for ANORO ELLIPTA (n=883) and tiotropium 18 mcg (n=874), respectively,
were: headache (9-10%, 4-7%), nasopharyngitis (6-10%, 7-8%), back pain (2-5%, 2-5%), lower respiratory tract infection (0-4%,
<1-1%), upper respiratory tract infection (<1-4%, <1-7%), COPD (<1-3%, <1-2%), cough (2-3%, 2-3%), gastritis (0-3%, <1%),
pain in extremity (<1-3%, <1-2%), hypertension (<1-2%, <1-3%), and urinary tract infection (0-<1%, <1-3%).

Important Safety Information for ANORO ELLIPTA (cont’d)
DRUG INTERACTIONS
t$BVUJPOTIPVMECFFYFSDJTFEXIFODPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG"/030&--*15"XJUILFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH
$:1"JOIJCJUPST FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS OFGB[PEPOF OFMmOBWJS TBRVJOBWJS 
UFMJUISPNZDJO USPMFBOEPNZDJO WPSJDPOB[PMF CFDBVTFJODSFBTFETZTUFNJDFYQPTVSFUPWJMBOUFSPMBOEDBSEJPWBTDVMBSBEWFSTFFGGFDUT
NBZPDDVS
t"/030&--*15"TIPVMECFBENJOJTUFSFEXJUIFYUSFNFDBVUJPOUPQBUJFOUTCFJOHUSFBUFEXJUINPOPBNJOFPYJEBTFJOIJCJUPST USJDZDMJD
BOUJEFQSFTTBOUT PSESVHTLOPXOUPQSPMPOHUIF25DJOUFSWBM PSXJUIJOXFFLTPGEJTDPOUJOVBUJPOPGTVDIBHFOUT CFDBVTFUIF
FGGFDUPGBESFOFSHJDBHPOJTUT TVDIBTWJMBOUFSPM POUIFDBSEJPWBTDVMBSTZTUFNNBZCFQPUFOUJBUFECZUIFTFBHFOUT
t6TFCFUBCMPDLFSTXJUIDBVUJPOBTUIFZOPUPOMZCMPDLUIFQVMNPOBSZFGGFDUPGCFUBBHPOJTUT TVDIBTWJMBOUFSPM CVUNBZQSPEVDF
TFWFSFCSPODIPTQBTNJOQBUJFOUTXJUI$01%
t6TFXJUIDBVUJPOJOQBUJFOUTUBLJOHOPOoQPUBTTJVNTQBSJOHEJVSFUJDT BTFMFDUSPDBSEJPHSBQIJDDIBOHFTBOEPSIZQPLBMFNJBBTTPDJBUFE
XJUIOPOoQPUBTTJVNTQBSJOHEJVSFUJDTNBZXPSTFOXJUIDPODPNJUBOUCFUBBHPOJTUT
t"WPJEDPBENJOJTUSBUJPOPG"/030&--*15"XJUIPUIFSBOUJDIPMJOFSHJDDPOUBJOJOHESVHTBTUIJTNBZMFBEUPBOJODSFBTFJO
BOUJDIPMJOFSHJDBEWFSTFFGGFDUT
References: 1.%POPIVF+' .BMFLJ:B[EJ.3 ,JMCSJEF4 FUBM&GmDBDZBOETBGFUZPGPODFEBJMZVNFDMJEJOJVNWJMBOUFSPMNDHJO$01%Respir Med.
   "QQFOEJY"2.41*3*7")BOEJ)BMFS<QBDLBHFJOTFSU>3JEHFmFME $5#PFISJOHFS*OHFMIFJN1IBSNBDFVUJDBMT *OD3.%FDSBNFS. 
"O[VFUP" ,FSXJO& FUBM&GmDBDZBOETBGFUZPGVNFDMJEJOJVNQMVTWJMBOUFSPMWFSTVTUJPUSPQJVN WJMBOUFSPM PSVNFDMJEJOJVNNPOPUIFSBQJFTPWFSXFFLTJOQBUJFOUTXJUI
DISPOJDPCTUSVDUJWFQVMNPOBSZEJTFBTFSFTVMUTGSPNUXPNVMUJDFOUSF CMJOEFE SBOEPNJTFEDPOUSPMMFEUSJBMTLancet Respir Med.  4..BMFLJ:B[EJ.3 
,BFMJO5 3JDIBSE/ FUBM&GmDBDZBOETBGFUZPGVNFDMJEJOJVNWJMBOUFSPMNDHBOEUJPUSPQJVNNDHJODISPOJDPCTUSVDUJWFQVMNPOBSZEJTFBTFSFTVMUTPGB
XFFL SBOEPNJ[FE DPOUSPMMFEUSJBMRespir Med.  5.%BUBPOmMF (4,

Please see additional Important Safety Information for ANORO ELLIPTA on preceding pages.
Please see Brief Summary of Prescribing Information, including Boxed Warning,
for ANORO ELLIPTA on the following pages.
www.GSKSource.com
ª(4,HSPVQPGDPNQBOJFT
"MMSJHIUTSFTFSWFE1SJOUFEJO64"3"QSJM

ANORO ELLIPTA was developed in collaboration with
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BRIEF SUMMARY
ANORO® ELLIPTA®
(umeclidinium and vilanterol inhalation powder)
FOR ORAL INHALATION USE
The following is a brief summary only; see full prescribing information for complete product information.
WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA) increase the risk of asthma-related death. Data from
a large placebo-controlled US trial that compared the safety of another LABA (salmeterol) with placebo
added to usual asthma therapy showed an increase in asthma-related deaths in subjects receiving
salmeterol. This finding with salmeterol is considered a class effect of all LABA, including vilanterol,
one of the active ingredients in ANORO ELLIPTA [see Warnings and Precautions (5.1)].
The safety and efficacy of ANORO ELLIPTA in patients with asthma have not been established.
ANORO ELLIPTA is not indicated for the treatment of asthma.
1 INDICATIONS AND USAGE
ANORO ELLIPTA is a combination anticholinergic/long-acting beta2-adrenergic agonist (anticholinergic/LABA)
indicated for the long-term, once-daily, maintenance treatment of airflow obstruction in patients with chronic
obstructive pulmonary disease (COPD), including chronic bronchitis and/or emphysema.
Important Limitations of Use: ANORO ELLIPTA is NOT indicated for the relief of acute bronchospasm or for the
treatment of asthma.
4 CONTRAINDICATIONS
The use of ANORO ELLIPTA is contraindicated in patients with severe hypersensitivity to milk proteins or who have
demonstrated hypersensitivity to umeclidinium, vilanterol, or any of the excipients [see Warnings and Precautions
(5.6), Description (11) of full Prescribing Information].
5 WARNINGS AND PRECAUTIONS
5.1 Asthma-Related Death
t%BUBGSPNBMBSHFQMBDFCPDPOUSPMMFEUSJBMJOTVCKFDUTXJUIBTUINBTIPXFEUIBU-"#"NBZJODSFBTFUIFSJTLPG
asthma-related death. Data are not available to determine whether the rate of death in patients with COPD is
increased by LABA.
t"XFFL QMBDFCPDPOUSPMMFE 64USJBMDPNQBSJOHUIFTBGFUZPGBOPUIFS-"#" TBMNFUFSPM XJUIQMBDFCP FBDI
BEEFEUPVTVBMBTUINBUIFSBQZ TIPXFEBOJODSFBTFJOBTUINBSFMBUFEEFBUITJOTVCKFDUTSFDFJWJOHTBMNFUFSPM
 JOTVCKFDUTUSFBUFEXJUITBMNFUFSPMWT JOTVCKFDUTUSFBUFEXJUIQMBDFCPSFMBUJWFSJTL
<$* > 5IFJODSFBTFESJTLPGBTUINBSFMBUFEEFBUIJTDPOTJEFSFEBDMBTTFGGFDUPG-"#" 
including vilanterol, one of the active ingredients in ANORO ELLIPTA.
t/PUSJBMBEFRVBUFUPEFUFSNJOFXIFUIFSUIFSBUFPGBTUINBSFMBUFEEFBUIJTJODSFBTFEJOTVCKFDUTUSFBUFEXJUI
ANORO ELLIPTA has been conducted. The safety and efficacy of ANORO ELLIPTA in patients with asthma have
not been established. ANORO ELLIPTA is not indicated for the treatment of asthma.
5.2 Deterioration of Disease and Acute Episodes
ANORO ELLIPTA should not be initiated in patients during rapidly deteriorating or potentially life-threatening episodes
PG$01%"/030&--*15"IBTOPUCFFOTUVEJFEJOTVCKFDUTXJUIBDVUFMZEFUFSJPSBUJOH$01%5IFJOJUJBUJPOPG
ANORO ELLIPTA in this setting is not appropriate.
ANORO ELLIPTA should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute
episodes of bronchospasm. ANORO ELLIPTA has not been studied in the relief of acute symptoms and extra doses
should not be used for that purpose. Acute symptoms should be treated with an inhaled, short-acting beta2-agonist.
When beginning treatment with ANORO ELLIPTA, patients who have been taking oral or inhaled, short-acting
beta2-agonists on a regular basis (e.g., 4 times a day) should be instructed to discontinue the regular use of these
drugs and to use them only for symptomatic relief of acute respiratory symptoms. When prescribing ANORO ELLIPTA,
the healthcare provider should also prescribe an inhaled, short-acting beta2-agonist and instruct the patient on how
it should be used. Increasing inhaled, short-acting beta2-agonist use is a signal of deteriorating disease for which
prompt medical attention is indicated.
COPD may deteriorate acutely over a period of hours or chronically over several days or longer. If ANORO ELLIPTA
OPMPOHFSDPOUSPMTTZNQUPNTPGCSPODIPDPOTUSJDUJPOUIFQBUJFOUTJOIBMFE TIPSUBDUJOHCFUB2-agonist becomes
MFTTFGGFDUJWFPSUIFQBUJFOUOFFETNPSFTIPSUBDUJOHCFUB2-agonist than usual, these may be markers of
deterioration of disease. In this setting a re-evaluation of the patient and the COPD treatment regimen should be
undertaken at once. Increasing the daily dose of ANORO ELLIPTA beyond the recommended dose is not appropriate
in this situation.
5.3 Excessive Use of ANORO ELLIPTA and Use With Other Long-Acting Beta2-Agonists
ANORO ELLIPTA should not be used more often than recommended, at higher doses than recommended, or in
DPOKVODUJPOXJUIPUIFSNFEJDJOFTDPOUBJOJOH-"#" BTBOPWFSEPTFNBZSFTVMU$MJOJDBMMZTJHOJGJDBOUDBSEJPWBTDVMBS
effects and fatalities have been reported in association with excessive use of inhaled sympathomimetic drugs.
Patients using ANORO ELLIPTA should not use another medicine containing a LABA (e.g., salmeterol, formoterol
fumarate, arformoterol tartrate, indacaterol) for any reason.
5.4 Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors
Caution should be exercised when considering the coadministration of ANORO ELLIPTA with long-term ketoconazole
BOEPUIFSLOPXOTUSPOHDZUPDISPNF1" $:1" JOIJCJUPST FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO 
JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS OFGB[PEPOF OFMGJOBWJS TBRVJOBWJS UFMJUISPNZDJO USPMFBOEPNZDJO WPSJDPOB[PMF 
because increased cardiovascular adverse effects may occur [see Drug Interactions (7.1), Clinical Pharmacology
(12.3) of full Prescribing Information].
5.5 Paradoxical Bronchospasm
As with other inhaled medicines, ANORO ELLIPTA can produce paradoxical bronchospasm, which may be life
threatening. If paradoxical bronchospasm occurs following dosing with ANORO ELLIPTA, it should be treated
JNNFEJBUFMZXJUIBOJOIBMFE TIPSUBDUJOHCSPODIPEJMBUPS"/030&--*15"TIPVMECFEJTDPOUJOVFEJNNFEJBUFMZ
and alternative therapy should be instituted.
5.6 Hypersensitivity Reactions
Hypersensitivity reactions may occur after administration of ANORO ELLIPTA. There have been reports of anaphylactic
SFBDUJPOTJOQBUJFOUTXJUITFWFSFNJMLQSPUFJOBMMFSHZBGUFSJOIBMBUJPOPGPUIFSQPXEFSQSPEVDUTDPOUBJOJOHMBDUPTF
therefore, patients with severe milk protein allergy should not use ANORO ELLIPTA [see Contraindications (4)].
5.7 Cardiovascular Effects
Vilanterol, like other beta2-agonists, can produce a clinically significant cardiovascular effect in some patients as
measured by increases in pulse rate, systolic or diastolic blood pressure, or symptoms [see Clinical Pharmacology
(12.2) of full Prescribing Information]. If such effects occur, ANORO ELLIPTA may need to be discontinued. In
addition, beta-agonists have been reported to produce electrocardiographic changes, such as flattening of the
5XBWF QSPMPOHBUJPOPGUIF25DJOUFSWBM BOE45TFHNFOUEFQSFTTJPO BMUIPVHIUIFDMJOJDBMTJHOJGJDBODFPGUIFTF
findings is unknown.
Therefore, ANORO ELLIPTA should be used with caution in patients with cardiovascular disorders, especially coronary
insufficiency, cardiac arrhythmias, and hypertension.
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5.8 Coexisting Conditions
ANORO ELLIPTA, like all medicines containing sympathomimetic amines, should be used with caution in patients
with convulsive disorders or thyrotoxicosis and in those who are unusually responsive to sympathomimetic amines.
Doses of the related beta2-adrenoceptor agonist albuterol, when administered intravenously, have been reported to
aggravate preexisting diabetes mellitus and ketoacidosis.
5.9 Worsening of Narrow-Angle Glaucoma
ANORO ELLIPTA should be used with caution in patients with narrow-angle glaucoma. Prescribers and patients
should be alert for signs and symptoms of acute narrow-angle glaucoma (e.g., eye pain or discomfort, blurred
WJTJPO WJTVBMIBMPTPSDPMPSFEJNBHFTJOBTTPDJBUJPOXJUISFEFZFTGSPNDPOKVODUJWBMDPOHFTUJPOBOEDPSOFBM
edema). Instruct patients to consult a physician immediately if any of these signs or symptoms develops.
5.10 Worsening of Urinary Retention
ANORO ELLIPTA should be used with caution in patients with urinary retention. Prescribers and patients should
be alert for signs and symptoms of urinary retention (e.g., difficulty passing urine, painful urination), especially in
patients with prostatic hyperplasia or bladder-neck obstruction. Instruct patients to consult a physician immediately
if any of these signs or symptoms develops.
5.11 Hypokalemia and Hyperglycemia
Beta-adrenergic agonist medicines may produce significant hypokalemia in some patients, possibly through
intracellular shunting, which has the potential to produce adverse cardiovascular effects. The decrease in serum
QPUBTTJVNJTVTVBMMZUSBOTJFOU OPUSFRVJSJOHTVQQMFNFOUBUJPO#FUBBHPOJTUNFEJDJOFTNBZQSPEVDFUSBOTJFOU
IZQFSHMZDFNJBJOTPNFQBUJFOUT*ODMJOJDBMUSJBMTPGNPOUIEVSBUJPOFWBMVBUJOH"/030&--*15"JOTVCKFDUT
with COPD, there was no evidence of a treatment effect on serum glucose or potassium.
6 ADVERSE REACTIONS
LABA, such as vilanterol, one of the active ingredients in ANORO ELLIPTA, increase the risk of asthma-related
death. ANORO ELLIPTA is not indicated for the treatment of asthma. [See Boxed Warning and Warnings and
Precautions (5.1).]
The following adverse reactions are described in greater detail in other sections:
t1BSBEPYJDBMCSPODIPTQBTN[see Warnings and Precautions (5.5)]
t$BSEJPWBTDVMBSFGGFDUT[see Warnings and Precautions (5.7)]
t8PSTFOJOHPGOBSSPXBOHMFHMBVDPNB[see Warnings and Precautions (5.9)]
t8PSTFOJOHPGVSJOBSZSFUFOUJPO[see Warnings and Precautions (5.10)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the
clinical trials of a drug cannot be directly compared with rates in the clinical trials of another drug and may not
reflect the rates observed in practice.
5IFDMJOJDBMQSPHSBNGPS"/030&--*15"JODMVEFE TVCKFDUTXJUI$01%JOGPVSNPOUIMVOHGVODUJPOUSJBMT 
POFNPOUIMPOHUFSNTBGFUZTUVEZ BOEPUIFSUSJBMTPGTIPSUFSEVSBUJPO"UPUBMPG TVCKFDUTIBWFSFDFJWFE
BUMFBTUEPTFPG"/030&--*15" VNFDMJEJOJVNWJMBOUFSPMNDHNDH BOE TVCKFDUTIBWFSFDFJWFEB
IJHIFSEPTFPGVNFDMJEJOJVNWJMBOUFSPM NDHNDH 5IFTBGFUZEBUBEFTDSJCFECFMPXBSFCBTFEPOUIFGPVS
6-month and the one 12-month trials. Adverse reactions observed in the other trials were similar to those observed
in the confirmatory trials.
6-Month Trials: The incidence of adverse reactions associated with ANORO ELLIPTA in Table 1 is based on four
NPOUIUSJBMTQMBDFCPDPOUSPMMFEUSJBMT 5SJBMTBOEO BOEO  SFTQFDUJWFMZ BOEBDUJWF
DPOUSPMMFEUSJBMT 5SJBMTBOEOBOEO SFTQFDUJWFMZ 0GUIF TVCKFDUT XFSFNBMFBOE
XFSF$BVDBTJBO5IFZIBEBNFBOBHFPGZFBSTBOEBOBWFSBHFTNPLJOHIJTUPSZPGQBDLZFBST XJUI
JEFOUJGJFEBTDVSSFOUTNPLFST"UTDSFFOJOH UIFNFBOQPTUCSPODIPEJMBUPSQFSDFOUQSFEJDUFEGPSDFEFYQJSBUPSZ
volume in 1 second (FEV1 XBT SBOHFUP UIFNFBOQPTUCSPODIPEJMBUPS'&71/forced vital capacity
'7$ SBUJPXBT SBOHFUP BOEUIFNFBOQFSDFOUSFWFSTJCJMJUZXBT SBOHFUP 
4VCKFDUTSFDFJWFEEPTFPODFEBJMZPGUIFGPMMPXJOH"/030&--*15" VNFDMJEJOJVNWJMBOUFSPMNDHNDH 
VNFDMJEJOJVNNDH VNFDMJEJOJVNNDH WJMBOUFSPMNDH BDUJWFDPOUSPM PSQMBDFCP
Table 1. Adverse Reactions With ANORO ELLIPTA With ≥1% Incidence and More Common Than With Placebo
in Subjects With Chronic Obstructive Pulmonary Disease

Adverse Reaction

Placebo
(n = 555)
%

ANORO ELLIPTA
(n = 842)
%

Umeclidinium
62.5 mcg
(n = 418)
%

Vilanterol
25 mcg
(n = 1,034)
%

Infections and infestations
Pharyngitis
4JOVTJUJT
Lower respiratory tract infection

<1
<1
<1

2
1
1

1
<1
<1

2
1
<1

Gastrointestinal disorders
Constipation
Diarrhea

<1
1

1
2

<1
<1

<1
2

Musculoskeletal and connective
tissue disorders
Pain in extremity
Muscle spasms
Neck pain

1
<1
<1

2
1
1

<1
<1
<1

2
<1
<1

General disorders and
administration site conditions
Chest pain

<1

1

<1

<1

0UIFSBEWFSTFSFBDUJPOTXJUI"/030&--*15"PCTFSWFEXJUIBOJODJEFODFMFTTUIBOCVUNPSFDPNNPOUIBOXJUI
placebo included the following: productive cough, dry mouth, dyspepsia, abdominal pain, gastroesophageal reflux
disease, vomiting, musculoskeletal chest pain, chest discomfort, asthenia, atrial fibrillation, ventricular extrasystoles,
TVQSBWFOUSJDVMBSFYUSBTZTUPMFT NZPDBSEJBMJOGBSDUJPO QSVSJUVT SBTI BOEDPOKVODUJWJUJT
12-Month Trial:*OBMPOHUFSNTBGFUZUSJBM TVCKFDUTXFSFUSFBUFEGPSVQUPNPOUITXJUIVNFDMJEJOJVN
WJMBOUFSPMNDHNDHPSQMBDFCP5IFEFNPHSBQIJDBOECBTFMJOFDIBSBDUFSJTUJDTPGUIFMPOHUFSNTBGFUZUSJBM
were similar to those of the placebo-controlled efficacy trials described above. Adverse reactions that occurred with
BGSFRVFODZPGHSFBUFSUIBOPSFRVBMUPJOUIFHSPVQSFDFJWJOHVNFDMJEJOJVNWJMBOUFSPMNDHNDHUIBU
exceeded that in placebo in this trial were: headache, back pain, sinusitis, cough, urinary tract infection, arthralgia,
nausea, vertigo, abdominal pain, pleuritic pain, viral respiratory tract infection, toothache, and diabetes mellitus.
7 DRUG INTERACTIONS
7.1 Inhibitors of Cytochrome P450 3A4
7JMBOUFSPM BDPNQPOFOUPG"/030&--*15" JTBTVCTUSBUFPG$:1"$PODPNJUBOUBENJOJTUSBUJPOPGUIFTUSPOH
$:1"JOIJCJUPSLFUPDPOB[PMFJODSFBTFTUIFTZTUFNJDFYQPTVSFUPWJMBOUFSPM$BVUJPOTIPVMECFFYFSDJTFEXIFO
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DPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG"/030&--*15"XJUILFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH$:1"JOIJCJUPST
FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS OFGB[PEPOF OFMGJOBWJS TBRVJOBWJS 
telithromycin, troleandomycin, voriconazole) [see Warnings and Precautions (5.4), Clinical Pharmacology (12.3)
of full Prescribing Information].
7.2 Monoamine Oxidase Inhibitors and Tricyclic Antidepressants
Vilanterol, like other beta2-agonists, should be administered with extreme caution to patients being treated with
monoamine oxidase inhibitors, tricyclic antidepressants, or drugs known to prolong the QTc interval or within
2 weeks of discontinuation of such agents, because the effect of adrenergic agonists on the cardiovascular
system may be potentiated by these agents. Drugs that are known to prolong the QTc interval have an increased
risk of ventricular arrhythmias.
7.3 Beta-Adrenergic Receptor Blocking Agents
Beta-blockers not only block the pulmonary effect of beta-agonists, such as vilanterol, a component of
ANORO ELLIPTA, but may produce severe bronchospasm in patients with COPD. Therefore, patients with
COPD should not normally be treated with beta-blockers. However, under certain circumstances, there may
CFOPBDDFQUBCMFBMUFSOBUJWFTUPUIFVTFPGCFUBBESFOFSHJDCMPDLJOHBHFOUTGPSUIFTFQBUJFOUTDBSEJPTFMFDUJWF
beta-blockers could be considered, although they should be administered with caution.
7.4 Non–Potassium-Sparing Diuretics
The electrocardiographic changes and/or hypokalemia that may result from the administration of non–potassiumsparing diuretics (such as loop or thiazide diuretics) can be acutely worsened by beta-agonists, such as vilanterol,
a component of ANORO ELLIPTA, especially when the recommended dose of the beta-agonist is exceeded. Although
the clinical significance of these effects is not known, caution is advised in the coadministration of ANORO ELLIPTA
with non–potassium-sparing diuretics.
7.5 Anticholinergics
There is potential for an additive interaction with concomitantly used anticholinergic medicines. Therefore, avoid
coadministration of ANORO ELLIPTA with other anticholinergic-containing drugs as this may lead to an increase
in anticholinergic adverse effects [see Warnings and Precautions (5.9, 5.10), Adverse Reactions (6)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Teratogenic Effects:1SFHOBODZ$BUFHPSZ$5IFSFBSFOPBEFRVBUFBOEXFMMDPOUSPMMFEUSJBMTPG"/030&--*15"PS
its individual components, umeclidinium and vilanterol, in pregnant women. Because animal reproduction studies
are not always predictive of human response, ANORO ELLIPTA should be used during pregnancy only if the potential
CFOFGJUKVTUJGJFTUIFQPUFOUJBMSJTLUPUIFGFUVT8PNFOTIPVMECFBEWJTFEUPDPOUBDUUIFJSQIZTJDJBOTJGUIFZCFDPNF
pregnant while taking ANORO ELLIPTA.
Umeclidinium:5IFSFXBTOPFWJEFODFPGUFSBUPHFOJDFGGFDUTJOSBUTBOESBCCJUTBUBQQSPYJNBUFMZBOEUJNFT 
respectively, the MRHDID (maximum recommended human daily inhaled dose) in adults (on an AUC basis at maternal
JOIBMFEEPTFTVQUPNDHLHEBZJOSBUTBOEBUNBUFSOBMTVCDVUBOFPVTEPTFTVQUPNDHLHEBZJOSBCCJUT 
Vilanterol:5IFSFXFSFOPUFSBUPHFOJDFGGFDUTJOSBUTBOESBCCJUTBUBQQSPYJNBUFMZ BOEUJNFT SFTQFDUJWFMZ 
the MRHDID in adults (on a mcg/m2CBTJTBUNBUFSOBMJOIBMFEEPTFTVQUP NDHLHEBZJOSBUTBOEPOBO"6$
CBTJTBUNBUFSOBMJOIBMFEEPTFTVQUPNDHLHEBZJOSBCCJUT )PXFWFS GFUBMTLFMFUBMWBSJBUJPOTXFSFPCTFSWFEJO
SBCCJUTBUBQQSPYJNBUFMZUJNFTUIF.3)%*%JOBEVMUT POBO"6$CBTJTBUNBUFSOBMJOIBMFEPSTVCDVUBOFPVTEPTFT
PG PSNDHLHEBZ SFTQFDUJWFMZ 5IFTLFMFUBMWBSJBUJPOTJODMVEFEEFDSFBTFEPSBCTFOUPTTJGJDBUJPOJO
cervical vertebral centrum and metacarpals.
Nonteratogenic Effects: Umeclidinium: There were no effects on perinatal and postnatal developments in rats at
BQQSPYJNBUFMZUJNFTUIF.3)%*%JOBEVMUT POBO"6$CBTJTBUNBUFSOBMTVCDVUBOFPVTEPTFTVQUPNDHLHEBZ 
Vilanterol:5IFSFXFSFOPFGGFDUTPOQFSJOBUBMBOEQPTUOBUBMEFWFMPQNFOUTJOSBUTBUBQQSPYJNBUFMZ UJNFTUIF
MRHDID in adults (on a mcg/m2CBTJTBUNBUFSOBMPSBMEPTFTVQUP NDHLHEBZ 
8.2 Labor and Delivery
5IFSFBSFOPBEFRVBUFBOEXFMMDPOUSPMMFEIVNBOUSJBMTUIBUIBWFJOWFTUJHBUFEUIFFGGFDUTPG"/030&--*15"EVSJOH
labor and delivery.
Because beta-agonists may potentially interfere with uterine contractility, ANORO ELLIPTA should be used during
MBCPSPOMZJGUIFQPUFOUJBMCFOFGJUKVTUJGJFTUIFQPUFOUJBMSJTL
8.3 Nursing Mothers
ANORO ELLIPTA: It is not known whether ANORO ELLIPTA is excreted in human breast milk. Because many drugs
are excreted in human milk, caution should be exercised when ANORO ELLIPTA is administered to a nursing woman.
4JODFUIFSFBSFOPEBUBGSPNXFMMDPOUSPMMFEIVNBOTUVEJFTPOUIFVTFPG"/030&--*15"CZOVSTJOHNPUIFST 
based on the data for the individual components, a decision should be made whether to discontinue nursing or to
discontinue ANORO ELLIPTA, taking into account the importance of ANORO ELLIPTA to the mother.
Umeclidinium: It is not known whether umeclidinium is excreted in human breast milk. However, administration
UPMBDUBUJOHSBUTBUBQQSPYJNBUFMZUJNFTUIF.3)%*%JOBEVMUTSFTVMUFEJOBRVBOUJGJBCMFMFWFMPGVNFDMJEJOJVN
in 2 pups, which may indicate transfer of umeclidinium in milk.
Vilanterol: It is not known whether vilanterol is excreted in human breast milk. However, other beta2-agonists have
been detected in human milk.
8.4 Pediatric Use
ANORO ELLIPTA is not indicated for use in children. The safety and efficacy in pediatric patients have not been
established.
8.5 Geriatric Use
#BTFEPOBWBJMBCMFEBUB OPBEKVTUNFOUPGUIFEPTBHFPG"/030&--*15"JOHFSJBUSJDQBUJFOUTJTOFDFTTBSZ CVU
greater sensitivity in some older individuals cannot be ruled out.
$MJOJDBMUSJBMTPG"/030&--*15"GPS$01%JODMVEFE TVCKFDUTBHFEBOEPMEFSBOE PGUIPTF TVCKFDUT
XFSFBHFEBOEPMEFS/PPWFSBMMEJGGFSFODFTJOTBGFUZPSFGGFDUJWFOFTTXFSFPCTFSWFECFUXFFOUIFTFTVCKFDUT
BOEZPVOHFSTVCKFDUT BOEPUIFSSFQPSUFEDMJOJDBMFYQFSJFODFIBTOPUJEFOUJGJFEEJGGFSFODFTJOSFTQPOTFTCFUXFFO
UIFFMEFSMZBOEZPVOHFSTVCKFDUT
8.6 Hepatic Impairment
1BUJFOUTXJUINPEFSBUFIFQBUJDJNQBJSNFOU $IJME1VHITDPSFPG TIPXFEOPSFMFWBOUJODSFBTFTJO$max or AUC,
OPSEJEQSPUFJOCJOEJOHEJGGFSCFUXFFOTVCKFDUTXJUINPEFSBUFIFQBUJDJNQBJSNFOUBOEUIFJSIFBMUIZDPOUSPMT
4UVEJFTJOTVCKFDUTXJUITFWFSFIFQBUJDJNQBJSNFOUIBWFOPUCFFOQFSGPSNFE[see Clinical Pharmacology (12.3)
of full Prescribing Information].
8.7 Renal Impairment
5IFSFXFSFOPTJHOJGJDBOUJODSFBTFTJOFJUIFSVNFDMJEJOJVNPSWJMBOUFSPMFYQPTVSFJOTVCKFDUTXJUITFWFSFSFOBM
JNQBJSNFOU $S$MN-NJO DPNQBSFEXJUIIFBMUIZTVCKFDUT/PEPTBHFBEKVTUNFOUJTSFRVJSFEJOQBUJFOUTXJUI
renal impairment [see Clinical Pharmacology (12.3) of full Prescribing Information].
10 OVERDOSAGE
No case of overdose has been reported with ANORO ELLIPTA.
"/030&--*15"DPOUBJOTCPUIVNFDMJEJOJVNBOEWJMBOUFSPMUIFSFGPSF UIFSJTLTBTTPDJBUFEXJUIPWFSEPTBHFGPSUIF
individual components described below apply to ANORO ELLIPTA. Treatment of overdosage consists of discontinuation
PG"/030&--*15"UPHFUIFSXJUIJOTUJUVUJPOPGBQQSPQSJBUFTZNQUPNBUJDBOEPSTVQQPSUJWFUIFSBQZ5IFKVEJDJPVT
use of a cardioselective beta-receptor blocker may be considered, bearing in mind that such medicine can produce
bronchospasm. Cardiac monitoring is recommended in cases of overdosage.
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10.1 Umeclidinium
High doses of umeclidinium may lead to anticholinergic signs and symptoms. However, there were no systemic
BOUJDIPMJOFSHJDBEWFSTFFGGFDUTGPMMPXJOHBPODFEBJMZJOIBMFEEPTFPGVQUP NDHVNFDMJEJOJVN UJNFT
UIFNBYJNVNSFDPNNFOEFEEBJMZEPTF GPSEBZTJOTVCKFDUTXJUI$01%
10.2 Vilanterol
The expected signs and symptoms with overdosage of vilanterol are those of excessive beta-adrenergic
stimulation and/or occurrence or exaggeration of any of the signs and symptoms of beta-adrenergic stimulation
FH BOHJOB IZQFSUFOTJPOPSIZQPUFOTJPO UBDIZDBSEJBXJUISBUFTVQUPCFBUTNJO BSSIZUINJBT 
nervousness, headache, tremor, seizures, muscle cramps, dry mouth, palpitation, nausea, dizziness, fatigue,
malaise, insomnia, hyperglycemia, hypokalemia, metabolic acidosis). As with all inhaled sympathomimetic
medicines, cardiac arrest and even death may be associated with an overdose of vilanterol.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
ANORO ELLIPTA: No studies of carcinogenicity, mutagenicity, or impairment of fertility were conducted with
"/030&--*15"IPXFWFS TUVEJFTBSFBWBJMBCMFGPSJOEJWJEVBMDPNQPOFOUT VNFDMJEJOJVNBOEWJMBOUFSPM BT
described below.
Umeclidinium: Umeclidinium produced no treatment-related increases in the incidence of tumors in 2-year
JOIBMBUJPOTUVEJFTJOSBUTBOENJDFBUJOIBMFEEPTFTVQUPNDHLHEBZBOENDHLHEBZ NBMFGFNBMF 
SFTQFDUJWFMZ BQQSPYJNBUFMZBOEUJNFTUIF.3)%*%JOBEVMUTPOBO"6$CBTJT SFTQFDUJWFMZ 
Umeclidinium tested negative in the following genotoxicity assays: the in vitro Ames assay, in vitro mouse lymphoma
assay, and in vivo rat bone marrow micronucleus assay.
/PFWJEFODFPGJNQBJSNFOUPGGFSUJMJUZXBTPCTFSWFEJONBMFBOEGFNBMFSBUTBUTVCDVUBOFPVTEPTFTVQUPNDH
LHEBZBOEJOIBMFEEPTFTVQUPNDHLHEBZ SFTQFDUJWFMZ BQQSPYJNBUFMZBOEUJNFT SFTQFDUJWFMZ UIF
MRHDID in adults on an AUC basis).
Vilanterol: In a 2-year carcinogenicity study in mice, vilanterol caused a statistically significant increase in ovarian
UVCVMPTUSPNBMBEFOPNBTJOGFNBMFTBUBOJOIBMBUJPOEPTFPG NDHLHEBZ BQQSPYJNBUFMZ UJNFTUIF
.3)%*%JOBEVMUTPOBO"6$CBTJT /PJODSFBTFJOUVNPSTXBTTFFOBUBOJOIBMBUJPOEPTFPGNDHLHEBZ
BQQSPYJNBUFMZUJNFTUIF.3)%*%JOBEVMUTPOBO"6$CBTJT 
In a 2-year carcinogenicity study in rats, vilanterol caused statistically significant increases in mesovarian leiomyomas
JOGFNBMFTBOETIPSUFOJOHPGUIFMBUFODZPGQJUVJUBSZUVNPSTBUJOIBMBUJPOEPTFTHSFBUFSUIBOPSFRVBMUPNDHLH
EBZ HSFBUFSUIBOPSFRVBMUPBQQSPYJNBUFMZUJNFTUIF.3)%*%JOBEVMUTPOBO"6$CBTJT /PUVNPSTXFSFTFFOBU
BOJOIBMBUJPOEPTFPGNDHLHEBZ BQQSPYJNBUFMZUJNFUIF.3)%*%JOBEVMUTPOBO"6$CBTJT 
These tumor findings in rodents are similar to those reported previously for other beta-adrenergic agonist drugs. The
relevance of these findings to human use is unknown.
Vilanterol tested negative in the following genotoxicity assays: the in vitro Ames assay, in vivo rat bone marrow
micronucleus assay, in vivoSBUVOTDIFEVMFE%/"TZOUIFTJT 6%4 BTTBZ BOEin vitro4ZSJBOIBNTUFSFNCSZP 4)& DFMM
BTTBZ7JMBOUFSPMUFTUFEFRVJWPDBMJOUIFin vitro mouse lymphoma assay.
No evidence of impairment of fertility was observed in reproductive studies conducted in male and female rats at
JOIBMFEWJMBOUFSPMEPTFTVQUP BOE NDHLHEBZ SFTQFDUJWFMZ BQQSPYJNBUFMZ BOE UJNFT 
respectively, the MRHDID in adults on a mcg/m2 basis).
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide and Instructions for Use).
Asthma-Related Death: Inform patients that LABA, such as vilanterol, one of the active ingredients in ANORO ELLIPTA,
increase the risk of asthma-related death. ANORO ELLIPTA is not indicated for the treatment of asthma.
/PUGPS"DVUF4ZNQUPNT Inform patients that ANORO ELLIPTA is not meant to relieve acute symptoms of COPD and extra
doses should not be used for that purpose. Advise them to treat acute symptoms with a rescue inhaler such as albuterol.
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Scoring tool may reveal
ventilator dependence risk
BY PATRICE WENDLING

Frontline Medical News

CHICAGO – A new preoperative risk
scoring tool may help identify patients at
high risk for requiring mechanical ventilation for more than 48 hours in the 30
days after surgery, a study suggests.
The risk score is based on seven measures: whether patients have had a small
bowel procedure, have had an esophageal
procedure, are current smokers, have
severe chronic obstructive pulmonary
disease, have hypoalbuminemia, are older
than age 60 years, or have signs of systemic inflammatory response syndrome
or sepsis.
The score was validated via the
American College of Surgeons (ACS)/
National Surgical Quality Improvement
Program (NSQIP) database to identify
patients who underwent nonemergent
general or vascular surgery at Thomas
Jefferson University Hospital between
2006 and 2013, Dr. Adam P. Johnson,
study coauthor, reported at the ACS/
NSQIP National Conference.
The risk score assigned 1 point each
for a small bowel procedure, current
smoking, severe chronic obstructive pulmonary disease, and hypoalbuminemia
(less than 3.5 mg/dL); 2 points each for
age over 60 years and signs of systemic
inflammatory response syndrome or
sepsis; and 3 points for esophageal procedures. Total risk scores ranged from 0
to 7 points for the population.
The median score was 2 for patients
who did not need a ventilator after surgery and 3 for those who did.
Notably, patients with a risk score of

more than 3 comprised the 20%-30% of
patients who experienced 60%-70% of
adverse events.
A cutoff value of 3 identified the top
20% of patients at highest risk for ventilator dependence, with a ventilator
dependence rate of 5.4% (P less than
.01).
The risk factors and scoring system are specific to Thomas Jefferson
University Hospital. However, other
institutions should be able to use the
methodology and framework to identify
ventilator risk factors in their own patients, Dr. Johnson suggested.
Future steps include evaluating how
the risk tool performs when compared
with risk scores derived from national
datasets, automating the best performing risk score, and using the score in the
preadmission testing of every patient
undergoing elective general surgery or
vascular operations. Once identified,
high-risk patients would then be entered into an aggressive pre-, intra-, and
postoperative pulmonary optimization
pathway.
“The pathway might be resource
intensive for all patients, but we might
be able to hone in and use it more effectively for patients at greatest risk,” Dr.
Johnson said in a statement.
Although ventilator dependence occurs
in only about 1%-3% of patients, the consequences are nonetheless significant, increasing mortality and health care costs,
said Dr. Scott W. Cowan, senior study
author and Jefferson’s NSQIP Surgeon
Champion.
pwendling@frontlinemedcom.com

VIEW ON THE NEWS
Dr. Jennifer Cox, FCCP, comments:
Ventilator dependence after surgery
is generally low, but the contributions
to health care resource utilization are
great. This scoring system
is easy to use and predicted
which patients have 60%70% of the adverse events
after surgery and the top
20% of patients who had
the highest risk for ventilator dependence. The
scoring system does not
require additional testing
above what is traditionally done for preoperative evaluation,
which makes it desirable. Of note, two
of the criteria were directed at gastrointestinal procedures in an institution
where a high volume of GI procedures

occurred. The score was calculated
on elective and nonemergent general
and vascular surgery patients. In my
opinion, the utility of this scoring
system is not to discourage surgery in high-risk patients, but
to quickly identify the high-risk
patient for ventilator dependence
preoperatively. These high-risk
patients can then be triaged into
a more-aggressive preoperative,
intraoperative, and postoperative
pulmonary education program
that is patient specific and largely patient centered. This not
only allows physician awareness and
vigilance, but also puts patients in the
driver’s seat to take control and actively
participate in their comprehensive care
plan for a good outcome.
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Resuscitation type had
no laparotomy impact
BY SHARON WORCESTER

Frontline Medical News

LAS VEGAS – Choice of damage control resuscitation – plasma:platelet:red blood cell ratio
of either 1:1:1 or 1:1:2 – did not
affect whether severely injured
patients required an emergency laparotomy, nor did it affect
time to laparotomy or survival
following laparotomy, according
to findings from the Pragmatic
Randomized Optimal Platelet
and Plasma Ratios (PROPPR)
trial.
“We were unable to detect
significant effects of damage
control resuscitation on the frequency and time to emergency
laparotomy, outcomes, disposition at 30 days, or main endpoint
survival,” said Dr. Vicente J.
Undurraga Perl of the Oregon
Health and Science University,
Portland.
The lack of a difference between the treatment groups
with respect to emergency
laparotomy and 30-day survival
may be a result of the low overall mortality of 23% and to the

‘We were unable to
detect significant effects
of damage control
resuscitation on the
frequency and time to
emergency laparotomy
[or] outcomes.’
study being underpowered to
detect a difference between the
groups.
The PROPPR trial demonstrated that damage control
resuscitation, defined as “a
massive transfusion strategy
targeting a balanced delivery
of plasma:platelet:RBC in a
ratio of 1:1:1,” allows earlier
achievement of hemostasis in
a greater number of severely
injured patients than does a
1:1:2 ratio.
A corresponding reduction in
deaths because of exsanguination was observed in the study
subjects, who were enrolled
from 12 level-1 trauma centers in
North America, where they presented with severe injuries.

VITALS
Key clinical point: Choice of
damage control resuscitation –
plasma:platelet:red blood cell
ratio of either 1:1:1 or 1:1:2 –
does not affect whether severely
injured patients require an
emergency laparotomy, time to
laparotomy, or survival following
laparotomy.
Major finding: 52% of patients
in the 1:1:1-ratio emergency
resuscitation group and 50% in
the 1:1:2-ratio group underwent
emergency laparotomy, and
30-day survival was 82% and
77%, respectively.
Data source: An analysis of
data for 680 patients from the
PROPPR trial.
Disclosures: Dr. Perl reported
having no relevant disclosures.

Of 680 patients who had severe injuries and were predicted
to require massive transfusions,
613 underwent a surgical procedure and 397 underwent a laparotomy. Of the latter, 346 were
emergency laparotomies.
Of those who received damage control resuscitation using
the 1:1:1 ratio, 52% underwent
emergency laparotomy (defined
as laparotomy within 90 minutes
of arrival at a trauma center).
Of those who received the
1:1:2 ratio, 50% underwent
emergency laparotomy. The
difference between the groups
was not statistically significant,
Dr. Perl reported at the annual meeting of the American
Association for the Surgery of
Trauma.
The median time to laparotomy was 28 minutes in both
groups, and the proportions
of patients who survived to 3
hours, 6 hours, 24 hours, and 30
days also were similar in the two
groups. For example, 88% and
85% of those in the 1:1:1 and
1:1:2 groups, respectively, survived to 24 hours; 82% and 77%,
respectively, survived to 30 days,
he said.
There was no overall difference in mortality between the
groups (hazard ratio, 0.78), nor
was there a difference in survival
by study site, he noted.
sworcester@
frontlinemedcom.com
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Lung adenocarcinomas you don’t want to miss
BY SUSAN LONDON

Frontline Medical News

SEATTLE – Many advanced non–small cell lung
cancer adenocarcinomas can now be managed
with therapies that target driving mutations, but
these mutations must be identified and tracked as
they can change over time, Dr. Mark A. Socinski said at a joint meeting by Global Biomarkers
Consortium and World Cutaneous Malignancies
Congress.
The 2013 College of American Pathology guideline for the molecular testing of lung cancer “was
a monumental publication and a beachhead, if you
will, for establishing a standard of care [for NSCLC],
much like we have in breast cancer for ER, PR, and
HER2 measurement,” he said. Furthermore, “we
are now in an era where doing subsequent or sequential biopsies with repeat molecular testing is a
standard of care in this population.”
Although lung adenocarcinomas are homogeneous histologically, they are diverse with respect
to oncogenic drivers ( JAMA. 2014;311[19]:19982006), noted Dr. Socinski, director of the lung cancer section at the University of Pittsburgh Medical
Center; clinical associate director of the University
of Pittsburgh Lung Cancer SPORE; codirector of
the UPMC Lung Cancer Center of Excellence; and
coleader of the lung cancer program at the University of Pittsburgh.
“Our major nemesis is KRAS. We still don’t have
a good answer for that,” he said. But roughly a

third of lung adenocarcinomas have actionable
mutations in the genes for EGFR [epidermal
growth factor receptor], ALK, ROS1, BRAF, MET,
or RET.
“In the year 2015, these are what I look for in
our patient population. … We test routinely to
identify these populations,” he said. “In my clinic
this week, I might have had almost all of these patients on targeted TKIs [tyrosine kinase inhibitors]
with these sorts of things, getting clinical benefit
in this particular setting.”
Common mutations
“The EGFR mutation story really transformed
lung cancer,” Dr. Socinski said. In patients whose
adenocarcinomas harbor these mutations, targeted
therapy with an EGFR inhibitor commonly nets
a dramatic response. “If you see this a number of
times and you’re a lung cancer doc, you become
addicted to oncotype testing. And you certainly
don’t want to ever miss this,” he said.
The IPASS trial (First-Line Iressa Versus Carboplatin/Paclitaxel in Asia) comparing the targeted
agent gefitinib (Iressa) with chemotherapy in advanced NSCLC adenocarcinoma among never or
light smokers was “a transformational trial in lung
cancer,” according to Dr. Socinski (N Engl J Med.
2009;361[10]:947-57).
“The lesson from IPASS: Phenotype we threw
out the door; it’s really about genotype. And if
you didn’t have the genotype [EGFR mutation], a
TKI was very poor treatment. And if you had the

genotype, the TKI was superior to chemotherapy,”
with a 52% reduction in the risk of progression or
death.
Trials testing the EGFR inhibitors erlotinib
(Tarceva) and afatinib (Gilotrif ) have likewise
shown a progression-free survival benefit in this
patient population.
“One of the issues that we struggled with for
some time was whether there is any survival benefit,” Dr. Socinski said. A recent combined analysis
of two afatinib trials has answered that question
affirmatively (Lancet Oncol. 2015;16(2):141-51),
and these agents have therefore become standard
of care for EGFR-mutant adenocarcinoma.
“Interestingly, as we say, all EGFR mutants are
not created equal, because in the exon 21[–mutated tumors], actually there was no difference relative to chemotherapy, and that survival advantage
is really driven by exon 19. So the nature of your
mutation is important in this particular analysis,”
he cautioned.
When patients on EGFR targeted therapy
develop resistance, the cause in about half of
cases is emergence of a secondary mutation in
exon 20, the T790M mutation (Sci Transl Med.
2011;3(75):75ra26).
“The standard of care is to biopsy at the time of
progression,” Dr. Socinski maintained. “The reason why rebiopsy is important and it’s important
to diagnose that [new mutation] is that we have a
couple of drugs close to [Food and Drug AdminisContinued on following page
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tration] approval that are highly active in patients
with T790M-positive disease after a first- or second-generation TKI.”
Specifically, the investigational third-generation
TKIs rociletinib (ASCO 2015. Abstract 8001) and
AZD9291 (ASCO 2014. Abstract 8009) have response rates of about 48% and 53%, respectively,
in this setting. “This looks quite promising. And
these drugs will likely be commercially available
between now and the holidays at the end of the year,”
he predicted.
The T790M mutation can appear at different times, he said.
“I’ve even got several patients whom we’ve rebiopsied
three or four times, and there
has been T790M negativity
and then emergence of positivity on subsequent biopsy.
Given the activity of these drugs, that’s important
to know.”
Another fairly common actionable mutation in
lung adenocarcinoma is ALK, for which oncologists now have crizotinib (Xalkori). Crizotinib
has likewise been tested against combination
chemotherapy in a phase III trial in which it
yielded superior progression-free survival in
patients with advanced nonsquamous NSCLC
harboring ALK mutations (ASCO 2014. Abstract
8002).
“This is now a second example with a molecular biomarker in which we’ve replaced the stan-
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dard of care chemotherapy with a molecularly
targeted agent,” Dr. Socinski noted.
Second-generation ALK inhibitors such as the
investigational agent alectinib are showing promise
(ASCO 2015. Abstract 8008). “Even in previously
crizotinib-exposed patients, these have a great deal
of activity and allow another option for sequential
therapy in this population of patients,” he said.
Uncommon mutations
Driving mutations of ROS1 are found in about
1%-2% of lung cancers, most
‘The EGFR
often in younger never smokmutation story
ers with adenocarcinomas,
really transformed according to Dr. Socinski.
lung cancer. ...
These tumors respond
you certainly don’t to crizotinib, which is also
want to ever miss
a ROS1 inhibitor. “In fact I
this.’
think it may actually be a better ROS1 drug than an ALK
DR. SOCINSKI
drug,” he said.
The drug yields an impressive median progression-free survival of 19.2
months and overall response rate of 72% in this
setting (N Engl J Med. 2014;371[21]:1963-71), “so
ROS1 is another biomarker that we go hunting for
in this population, even though you won’t see it
very commonly.”
Mutations of BRAF are found in about
2% of metastatic adenocarcinomas (Cancer.
2015;121[3]:448-456). The large majority, about
fourth-fifths, are of the V600E type.
The BRAF inhibitor dabrafenib (Tafinlar) has
been associated with an overall response rate of
32% in patients with this specific mutation (ab-

stract LBA38, Ann Oncol. 2014;25[Suppl 4]. doi:
10.1093/annonc/mdu438.46). And preliminary
data suggest efficacy increases when it is combined
with the Mek inhibitor trametinib (Mekinist)
(ASCO 2015. Abstract 8006), as has been seen in
melanoma.
About 4% of lung cancers have an intermediate
or high level of MET amplification.
In a small sample of patients with these tumors,
treatment with crizotinib appeared to be active
(ASCO 2014. Abstract 8001). In addition, this agent
has efficacy against lung cancers having exon 14
splice mutations in MET (ASCO 2015. Abstract
8021). “So this is another genotype not to miss,”
Dr. Socinski said.
Finally, mutation of RET is seen about 1%-2%
of unselected NSCLCs, also typically in young
never smokers or former smokers with adenocarcinoma.
Cabozantinib (Cometriq), a multitargeted TKI
having activity against RET, yields a 28% response
rate in RET-rearranged adenocarcinomas (ASCO
2015. Abstract 8007).
A controversial topic for these uncommon mutations in lung adenocarcinomas is how much evidence should be required for new targeted agents
to gain FDA approval, Dr. Socinski said.
“For instance, the ROS1 experience: Do we really need a randomized trial in a rare genotype to
approve this drug [crizotinib] for ROS1-positive patients? I would say, absolutely not,” he concluded.
Dr. Socinski disclosed that he receives fees
from Celgene and Genentech, and performs contracted research for Celgene, Clovis, Genentech,
GlaxoSmithKline, Pfizer, and Synta.

LUNG CANCER

CHES TP HY SI CI AN. ORG • OCT OBE R 2015

59

Advances drive staging, classification changes
BY NEIL OSTERWEIL

Frontline Medical News

DENVER – The term “precision
medicine” can be applied to both
clinical care and to pathology, as
newly updated staging and classification systems for lung cancer show.
The proposed revised (8th) edition of the TNM staging system
for lung cancer gives more weight
to tumor size as a prognostic
factor, reclassifies some primary
tumor (T) descriptors, validates
current nodal status (N) descriptors, modifies the definition of
some types of metastases (M),
and includes additional stages for
better prognostic stratification,
reported Dr. Ramón Rami-Porta
from the Universitari Mútua Terrassa in Barcelona, at a conference
on lung cancer sponsored by the
International Association for the
Study of Lung Cancer.
Similarly, the updated World
Health Organization (WHO) Classification of Lung Tumors, described
by Dr. William D. Travis from the
Memorial Sloan Kettering Cancer
Center in New York, incorporates
knowledge gained from immunohistochemistry and molecular testing
for common genetic mutations into
recommendations for treating the
specific clinical circumstances of patients with lung cancer.

WHO’s Next
“The 2015 WHO Classification
captures a remarkable decade of advances in every lung cancer specialty,
from pathology – including histology,
cytology, immunohistochemistry,
genetics – to oncology, surgery, radiology, and epidemiology. The rapid
expansion of immunohistochemical
and molecular tools has had a profound impact on how we were able
to reclassify a number of tumors, in
addition to how we were able to contribute to improvement of subtyping
of lung cancers, particularly non–
small cell lung cancer,” Dr. Travis
said at a media briefing following his
discussion of the new classification at
a plenary session.
The changes are expected to improve clinical management of patients with advanced lung cancer by
clarifying criteria and terminology
for small biopsies and cytology, establishing more accurate histologic
subtyping, suggesting strategic
management of small tissues, and
streamlining the work flow for molecular testing. The classification also
emphasizes the need for multidisci-

plinary cooperation among myriad
clinicians, he said.
For surgically resected patients,
the classification officially recognizes
for the first time subsets of non–
small cell lung cancer of adenocarcinoma histology with survival rates
of 100% (adenocarcinoma in situ),
or nearly 100% (minimally invasive
adenocarcinoma).
Among the major changes that

would result in an upgrading of the
T stage, while others would result in
downgrading. For example, tumors
that range in size between 1 and 2
cm, designated T1a in the 7th edition,
would be T1b in the 8th edition. Similarly, tumors larger than 2 cm and up to
3 cm would be upgraded from T1b to
T1c, those larger than 4 up to 5 would
go from T2a to T2b, those larger 5 and
up to 7 cm would rise from T2b to

‘The 2015 WHO
Classification
captures a
remarkable
decade of
advances.’

The changes
‘imply a taxonomic
refinement
rather than new
indications’
of established
protocols.

DR. TRAVIS

DR. RAMI-PORTA

will affect the diagnosis of surgically
resected patients are the adoption
of the 2011 IASLC/ATS/ERS Lung
Adenocarcinoma Classification, restriction of a diagnosis of large cell
carcinoma to tumors lacking clear
differentiation by both immunohistochemistry and morphology, reclassifying of squamous cancers into
keratinizing, nonkeratinizing, and
basaloid subtypes with elimination
of clear cell, small cell, and papillary
subtypes. Neuroendocrine subtypes
are grouped together, but their classification otherwise remains largely
unchanged.
The revised classification is expected to improve prediction of survival
and recurrence, predict whether a
patient is likely to have a survival
benefit with platinum-based chemotherapy, allow radiologic pathologic
correlations, and affects TNM staging
by emphasizing solid tumor size (vs.
whole tumor size), Dr. Travis said.
TNM Changes
The proposed changes to the TNM
tumor staging have been submitted
for approval to the American Joint
Committee on Cancer and the Union
for International Cancer Control.
If adopted, they would represent
the first significant changes since the
7th edition’s publication in 2009. The
changes are based on data on more
than 77,000 patients diagnosed with
lung cancer from 1999 through 2010.
The proposed changes are not
intended, however, to alter clinical
practice, and instead “imply a taxonomic refinement rather than new
indications of already established
treatment protocols,” Dr. Rami-Porta
said.
In some cases, the proposed changes

T3, and those larger than 7 cm would
be reclassified from T3 to T4. Tumors
invading the diaphragm would also
be upgraded from T3 to T4 under the
proposed revisions.
In contrast, tumors with limited invasion of the trachea (bronchus less
than 2 cm from the carina) would
be downgraded from T3 to T2, as
would tumors associated with total

atelectasis and/or pneumonitis.
The current N descriptors are adequate for predicting prognosis, the
investigators determined, prompting
the recommendation to retain them
in the new edition.
The investigators propose slight
changes to the M descriptors of metastases. Although they found no significant differences in survival among
patients with M1a (metastases within
the chest cavity) descriptors, when
distant metastases outside the chest
cavity (M1b) were assessed by the
number of metastases, they found
that patients with tumors with one
metastasis in one organ had significantly better outcomes than those
who had multiple metastases in one
or more organs.
The proposed revision would
continue to group in the M1a category cases with pleural/pericardial
effusions, contralateral/bilateral
lung nodules, contralateral/bilateral
pleural nodules, or a combination of
multiple parameters. However, single
metastatic lesions in a single distant
organ would be reclassified as M1b,
and multiple lesions in a single organ
or multiple lesions in multiple organs
would be reclassified as M1c.
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Recent quitters win big in lung screening trials
BY NEIL OSTERWEIL

Frontline Medical News

DENVER – It’s never too late to
quit smoking, results of lung cancer
screening trials confirmed.
Among more than 3,300 heavy
smokers over age 50 who took part
in two low-dose CT (LDCT) screening programs, former smokers had a
37% reduction in all-cause mortality,
compared with current smokers, and
those who were active smokers at
the time of randomization but quit
during the follow-up period had a
43% lower risk for death, compared
with those who continued to smoke,
reported Dr. Ugo Pastorino of the
Instituto Nazionale dei Tumori in
Milan.
The take-home
message is,
‘Help people stop
smoking, because
you cure lots of
people and save
many lives.’
DR. YAMAGUCHI

He noted that the U.S. National Lung
Screening Trial (NLST) showed that
screening with low-dose helical CT was
associated with a nearly 7% reduction
in all-cause mortality over a 7-year follow-up period, compared with patients

VITALS
Key clinical point: Quitting smoking
results in a significant reduction
in all-cause mortality among heavy
smokers taking part in screening
programs.
Major finding: Compared with current
smokers, the relative risk for allcause mortality among ex-smokers or
recent quitters was 0.74
Data source: Data on two cohorts
totaling 3,381 current or ex-smokers
assigned to low-dose CT lung screening.
Disclosures: The study was supported
by the Italian Ministry of Health.

screened with chest x-ray.
“But we have to keep clear in our
minds that the benefit achieved by
this trial of early detection in terms
of mortality reduction is only 1% per
year, so it’s a not a major improvement.
“It’s a start, but we have to aim to
improve this mortality reduction,”
Dr. Pastorino said at a conference
sponsored by the International
Association for the Study of Lung
Cancer.
Neither the NLST nor other randomized screening trials currently
underway have examined in detail the
effects of smoking status on screening
outcomes, prompting Dr. Pastorino
and his colleagues to investigate the
matter in two cohorts of smokers as-

signed to LDCT in screening trials.
The study included 3,381 heavy
smokers with a median follow-up
of 9.7 years and a total follow-up of
32,858 person-years.
Men comprised 69% of the combined cohorts, who had a median age
of 58 and a median smoking history
of 40 pack-years.
The investigators divided the
participants into current smokers
– those who continued to smoke
throughout the screening period, or
if they quit did so within 1 year of
the end of follow-up or death – and
former smokers, subdivided into
early quitters, who had stopped
smoking by the time of accrual,
and late quitters, who were active
smokers at the time of accrual or
randomization but stopped smoking
at least 1 year before the end of the
follow-up period or at least 1 year
before death.
In an analysis of the effects of
smoking on mortality, controlled for
sex, age, body mass index, lung function, and pack-years smoked, the investigators found that the relative risk
for death from any cause among both
early and late quitters, compared
with current smokers, was 0.74.
When they excluded 239 quitters
who had kicked the habit less than 2
years before the end of follow-up or
death, the benefits of not smoking
were even greater, with a relative risk

of 0.61.
Interestingly, when they looked
at the early quitters, compared with
current smokers, the RR for quitting
was 0.63, and the effect appeared
even stronger among more recent
(late) quitters, who had an RR for
all-cause mortality of 0.57, compared
Former smokers
had a 37%
reduction in allcause mortality,
compared with
current smokers
in the trials.
DR. PASTORINO

with current smokers. (All comparisons were significant as shown by
95% confidence intervals.)
Also of note was the fact that lung
cancer accounted for fewer than 30%
of deaths, Dr. Pastorino noted.
Dr. Nise H. Yamaguchi of the Hospital Israelita Albert Enstein in Sao
Paolo applauded Dr. Pastorino and
his colleagues for the study, and succinctly summarized the take-home
message.
“If you came here from all around the
world to see all these fancy treatments
and everything that you can’t do, go
back home and help people stop smoking, because you cure lots of people and
save many lives for sure,” she said.

Share of lung cancer patients who never smoked is rising
BY SUSAN LONDON

Frontline Medical News

DENVER – An increasing share of patients
with lung cancer report that they have never
smoked, according to a pair of retrospective
cohort studies reported at a world conference
on lung cancer.
At three U.S. institutions serving geographically
and racially diverse populations, the proportion
of never smokers rose from 9% to 15% over a 24year period among patients with non–small cell
lung cancer (NSCLC), but did not change among
those with small-cell lung cancer (SCLC). At a U.K.
tertiary care institution, the proportion of never
smokers rose from 13% to 27% over a 7-year period among patients undergoing surgery for lung
cancer.
Data further suggested that these trends were
due at least in part to an increase in the absolute number of never smokers with lung cancer,
and not simply to a decline in the proportion of
smokers with lung cancer, or to earlier, incidental
detection of tumors resulting from better imaging
technology.
More research will be needed to determine the

specific factors driving this increase, according to
Dr. Everett E. Vokes, cochair of the conference,
moderator of a related press conference, and the
John E. Ultmann Professor and Chair, department
of medicine, University of Chicago.
“What is causing this, for me, would be very,
very speculative,” Dr. Vokes said. “Secondhand
smoke is still there, and radon is mentioned. That
shouldn’t necessarily justify
an increase, because those
are either constant or also decreasing [like smoking]. And
of course it could be pollution
and factors that have to do
with small particles and carcinogens in the air.”
In the first study, investigators led by Dr. Lorraine Pelosof of the University of Texas
Southwestern Medical Center in Dallas used registries at three institutions – Southwestern Medical
Center, Parkland Hospital in Dallas, and Vanderbilt
University in Nashville, Tenn. – to identify patients
who were diagnosed with lung cancer between
1990 and 2013.
Analyses were based on 10,593 patients with NS-

CLC and 1,510 patients with SCLC.
The latter serve as an internal control given
cancer’s tight link with smoking, Dr. Pelosof
noted.
In adjusted analyses, the proportion in the NSCLC group who reported never smoking increased
from 9% to 15% during the study period (P less
than .0001). In contrast, the proportion in the
SCLC group held steady at
roughly 2%.
More research
Among patients with NSCLC,
will be needed
never smokers were on averto determine the
age younger and more likely
specific factors
to be female, compared with
driving this
smokers, Dr. Pelosof reported
increase.
at the conference, which was
sponsored by the International
DR. VOKES
Association for the Study of
Lung Cancer.
In teasing out the cause for the rise in never
smokers with NSCLC, analyses showed that the
absolute numbers of patients with NSCLC increased during the study period.
Preliminary data suggested that earlier, incidental detection did not explain the trend, as rates of
Continued on following page
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Continued from previous page
stage I, II, and III disease in never
smokers were stable or decreased,
while the rate of stage IV disease
increased.
In addition, the trend did not appear to be explained by an influx to
the institutions of patients with mutations seeking targeted therapies on
clinical trials, as the trend persisted
after adjustment for race/ethnicity,
which was used as a surrogate for
mutational status.
The investigators plan several avenues of additional research to sort
this out, Dr. Pelosof said.
“We want to look at possibly other
institutions that are geographically
and demographically diverse. Additional institutions would be helpful,”
she said. “And then to get at some
of the mechanisms, [looking at] mutational status and biology I think
would be very important.”
In the second study, Dr. Eric Lim,
a consultant thoracic surgeon at
Royal Brompton Hospital, and a senior lecturer and reader in thoracic
surgery at the National Heart and
Lung Institute, Imperial College,
London, and his colleagues assessed
smoking status among 2,170 pa‘To get at some of
the mechanisms,
[looking at]
mutational status
and biology I
think would be
very important.’
DR. PELOSOF

tients who underwent surgery for
lung cancer at the hospital between
2008 and 2014.
Overall, 20% of the patients in the
cohort were never smokers. Their
mean age at presentation was 60
years, and two-thirds were women.
The predominant tumor types
were adenocarcinoma, seen in 54%,
and carcinoid, seen in 27%.
The proportion who were never
smokers more than doubled during
the study period, from 13% to 27%.
The absolute annual number of such
patients also rose, from about 60 to
nearly 100.
Fully 52% of the never smokers
presented with only nonspecific
symptoms of cough or chest infection, while 11% had hemoptysis.
In the remaining 36%, the cancer was identified as an incidental
finding on imaging done for other
reasons.
“Nonsmoking lung cancer is
increasing and now a significant
proportion of the workload for sur-

‘Early detection
in this group [of
nonsmokers]
is challenging
because they
have no clear-cut
symptoms.’
DR. LIM

geons across the United Kingdom,”
concluded Dr. Lim. “Early detection
in this group is challenging because
they have no clear-cut symptoms,
and serious symptoms were only
present in a minority,” he said.
“Clearly it’s not going to be cost
effective to screen the entire population of nonsmokers for lung cancer,”
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he added. Since these patients “do
not have established risk factors, research into early detection, ideally by
noninvasive or molecular screening,
is urgently required to identify early
lung cancer in nonsmokers.”
Dr. Pelosof and Dr. Lim reported
having no relevant financial conflicts
of interest.

SYMBICORT for your asthma patients ≥12 years of age uncontrolled
on an ICS or whose disease severity clearly warrants an ICS/LABA

REV THE FEV

1

SYMBICORT offers something extra—
sustained* control with better breathing
starting within 15 minutes each time1-3
• SYMBICORT is NOT a rescue medication and does NOT
replace fast-acting inhalers to treat acute symptoms
• Mean percent change from baseline FEV1 was measured
at day of randomization, weeks 2 and 123

FAST CONTROL
Majority of FEV1 improvement at 15 minutes each time†
in patients taking SYMBICORT 160/4.5 (n=124)3

SUSTAINED EFFECT
Significant lung function improvement with continuous
control, as demonstrated over 12-week study1,3

REASSURING SENSE OF CONTROL
R

*Sustained improvement in lung function was demonstrated in a 12-week efficacy
and safety study.
†
In patients taking SYMBICORT 160/4.5 (n=124) in Study 1, 79% of 2-hour
postdose FEV1 improvement occurred at 15 minutes on day of randomization,
89% at week 2, and 90% at end of treatment.
See study designs on next page.

IMPORTANT SAFETY INFORMATION, INCLUDING BOXED WARNING
WARNING: Long-acting beta2-adrenergic agonists (LABA), such as formoterol, one of the active ingredients in SYMBICORT, increase the risk
of asthma-related death. A placebo-controlled study with another LABA (salmeterol) showed an increase in asthma-related deaths in patients
receiving salmeterol. This finding with salmeterol is considered a class effect of LABA, including formoterol. Currently available data are
inadequate to determine whether concurrent use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased
risk of asthma-related death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients
When treating patients with asthma, prescribe SYMBICORT only for patients not adequately controlled on a long-term asthma control
medication, such as an inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an inhaled
corticosteroid and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and step down therapy (eg,
discontinue SYMBICORT) if possible without loss of asthma control, and maintain the patient on a long-term asthma control medication, such
as an inhaled corticosteroid. Do not use SYMBICORT for patients whose asthma is adequately controlled
on low or medium dose inhaled corticosteroids
SYMBICORT is NOT a rescue medication and does NOT replace fast-acting inhalers to treat acute symptoms
SYMBICORT should not be initiated in patients during rapidly deteriorating episodes of asthma or COPD
Patients who are receiving SYMBICORT should not use additional formoterol or other LABA for any reason
Localized infections of the mouth and pharynx with Candida albicans has
occurred in patients treated with SYMBICORT. Patients should rinse the
mouth after inhalation of SYMBICORT
Lower respiratory tract infections, including pneumonia, have been reported
following the inhaled administration of corticosteroids
Please see additional Important Safety Information and Brief Summary of full
Prescribing Information, including Boxed WARNING, on following pages.
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IOM: Teamwork key to reducing diagnostic errors
WASHINGTON – Almost every
American will experience a medical
diagnostic error, but the problem has

taken a back seat to other patient
safety concerns, an Institute of Medicine panel said in a report calling for
widespread changes.
Diagnostic errors – defined as
inaccurate or delayed diagnoses – ac-

count for an estimated 10% of patient deaths, hundreds of thousands
of adverse events in hospitals each
year, and are a leading cause of paid
medical malpractice claims, according to the report.

Such errors can occur with very
rare conditions, such as the Liberian
man with undetected Ebola who was
sent home from a Dallas hospital
last September; or more common
problems, such as acid reflux being

SYMBICORT for your asthma patients ≥12 years of age uncontrolled on an ICS
or whose disease severity clearly warrants an ICS/LABA
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1,3

Percent of 2-hour improvement in FEV1 occurring at 15 minutes over the 12-week study3

Study 1: A 12-week efficacy and safety study. A 12-week,
double-blind, placebo-controlled study compared SYMBICORT
160/4.5 mcg, budesonide 160 mcg, formoterol 4.5 mcg, the free
combination of budesonide 160 mcg plus formoterol 4.5 mcg in
separate inhalers, and placebo, each administered as 2 inhalations
twice daily. A total of 596 patients (124 randomized to receive
SYMBICORT) ≥12 years of age were evaluated.
The study included a 2-week run-in period with budesonide
80 mcg, 2 inhalations twice daily. Most patients had moderate to
severe asthma and were using moderate to high doses of inhaled
corticosteroids (ICSs) prior to study entry. This study was designed
to assess 2 primary endpoints. The first was predose FEV1 averaged
over 12 weeks, and the second was 12-hour average postdose
FEV1 at week 2.

• SYMBICORT is NOT a rescue medication and does NOT
replace fast-acting inhalers to treat acute symptoms

*Baseline is defined as the predose FEV1 value on the day of randomization.
Week 12, last observation carried forward.
Administered as 2 inhalations twice daily.

†

COMPARATOR ARMS: Mean improvement in 2-hour postdose
FEV1 (mL/%) over 12 weeks
Day of randomization: SYMBICORT 160/4.5 mcg: 420 mL/20.0%,
budesonide 160 mcg: 100 mL/4.4%, formoterol 4.5 mcg:
420 mL/19.9%, budesonide 160 mcg + formoterol 4.5 mcg:
410 mL/19.4%, placebo: 90 mL/4.4%.
2 Weeks: SYMBICORT 160/4.5 mcg: 380 mL/18.6%, budesonide
160 mcg: 120 mL/5.6%, formoterol 4.5 mcg: 270 mL/12.8%,
budesonide 160 mcg + formoterol 4.5 mcg: 370 mL/18.0%,
placebo: 10 mL/1.2%.
End of treatment: SYMBICORT 160/4.5 mcg: 420 mL/20.2%,
budesonide 160 mcg: 140 mL/6.5%, formoterol 4.5 mcg:
260 mL/12.3%, budesonide 160 mcg + formoterol 4.5 mcg:
410 mL/19.5%, placebo: –10 mL/0.4%.

‡

IMPORTANT SAFETY INFORMATION, INCLUDING BOXED WARNING (cont’d)
Due to possible immunosuppression, potential worsening
of infections could occur. A more serious or even fatal course
of chickenpox or measles can occur in susceptible patients
It is possible that systemic corticosteroid effects such as
hypercorticism and adrenal suppression may occur, particularly
at higher doses. Particular care is needed for patients who are
transferred from systemically active corticosteroids to inhaled
corticosteroids. Deaths due to adrenal insufficiency have occurred
in asthmatic patients during and after transfer from systemic
corticosteroids to less systemically available inhaled corticosteroids
Caution should be exercised when considering administration of
SYMBICORT in patients on long-term ketoconazole and other
known potent CYP3A4 inhibitors
As with other inhaled medications, paradoxical bronchospasm may
occur with SYMBICORT
Immediate hypersensitivity reactions may occur, as demonstrated
by cases of urticaria, angioedema, rash, and bronchospasm
Excessive beta-adrenergic stimulation has been associated with
central nervous system and cardiovascular effects. SYMBICORT
should be used with caution in patients with cardiovascular
disorders, especially coronary insufficiency, cardiac arrhythmias,
and hypertension

Long-term use of orally inhaled corticosteroids may result in a
decrease in bone mineral density (BMD). Since patients with COPD
often have multiple risk factors for reduced BMD, assessment of
BMD is recommended prior to initiating SYMBICORT and
periodically thereafter
Orally inhaled corticosteroids may result in a reduction in growth
velocity when administered to pediatric patients
Glaucoma, increased intraocular pressure, and cataracts have been
reported following the inhaled administration of corticosteroids,
including budesonide, a component of SYMBICORT. Close
monitoring is warranted in patients with a change in vision or
history of increased intraocular pressure, glaucoma, or cataracts
In rare cases, patients on inhaled corticosteroids may present with
systemic eosinophilic conditions
SYMBICORT should be used with caution in patients with
convulsive disorders, thyrotoxicosis, diabetes mellitus,
ketoacidosis, and in patients who are unusually responsive
to sympathomimetic amines
Beta-adrenergic agonist medications may produce hypokalemia
and hyperglycemia in some patients
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mistaken for a heart attack or a pathology report showing cancer that is
never communicated to a patient.
Still, reducing the number won’t
be easy, in part because there is no
required way to track such errors. Reversing current trends will require better teamwork, training, and computer
systems, according to the report.

“Some people go to their graves
with a diagnostic error that is never
detected,” said committee member
Robert A. Berenson, a research fellow
at the Urban Institute in Washington.
“It’s much more difficult to measure
than a medication error.”
The report, called “Improving Diagnosis in Health Care,” is the latest in a

series launched 15 years ago with “To
Err Is Human: Building a Safer Health
System,” which fueled the patient-safety movement with its estimate that as
many as 98,000 patients die each year
because of medical errors.
This report has a role for just about
everyone in the health system, from
computer programmers to clinicians

Sustained effect.
Control over 12 weeks.

1,3

Change in 2-hour postdose FEV1 over the 12-week study3

• SYMBICORT 160/4.5 significantly improved predose FEV1 (P<.05 vs
budesonide, formoterol, and placebo) averaged over the course of the
study, and also improved 12-hour average postdose FEV1 (P<.001 vs
budesonide, formoterol, and placebo at week 2), coprimary endpoints1;
2-hour postdose FEV1 over 12 weeks was a secondary endpoint3
*Week 12, last observation carried forward.
Baseline is defined as the predose FEV1 value on day of randomization.
Unadjusted P values based on treatment comparison of absolute mean change
from baseline for SYMBICORT vs budesonide and placebo.
§
Administered as 2 inhalations twice daily.
†
‡

The most common adverse reactions ≥3% reported in asthma
clinical trials included nasopharyngitis, headache, upper
respiratory tract infection, pharyngolaryngeal pain, sinusitis,
influenza, back pain, nasal congestion, stomach discomfort,
vomiting, and oral candidiasis
The most common adverse reactions ≥3% reported in COPD
clinical trials included nasopharyngitis, oral candidiasis, bronchitis,
sinusitis, and upper respiratory tract infection
SYMBICORT should be administered with caution to patients
being treated with MAO inhibitors or tricyclic antidepressants,
or within 2 weeks of discontinuation of such agents
Beta-blockers may not only block the pulmonary effect of betaagonists, such as formoterol, but may produce severe
bronchospasm in patients with asthma
ECG changes and/or hypokalemia associated with nonpotassiumsparing diuretics may worsen with concomitant beta-agonists.
Use caution with the coadministration of SYMBICORT

Please see Brief Summary of full Prescribing Information,
including Boxed WARNING, on following pages.

INDICATIONS
SYMBICORT is indicated for the treatment of asthma in patients
12 years and older (also see Boxed WARNING)
SYMBICORT 160/4.5 is indicated for the maintenance treatment of
airflow obstruction in patients with chronic obstructive pulmonary
disease (COPD), including chronic bronchitis and emphysema
SYMBICORT is NOT indicated for the relief of acute bronchospasm
References: 1. Noonan M, Rosenwasser LJ, Martin P, O’Brien CD, O’Dowd L.
Efficacy and safety of budesonide and formoterol in one pressurised metereddose inhaler in adults and adolescents with moderate to severe asthma: a
randomised clinical trial. Drugs. 2006;66(17):2235-2254.
2. SYMBICORT [package insert]. Wilmington, DE: AstraZeneca; 2012.
3. Data on File, 1075700, AZPLP. 4. 2015 Express Scripts Preferred Drug List.

SYMBICORT is a registered trademark of the AstraZeneca group of companies.
Express Scripts is a registered trademark of the Express Scripts Holding
Company. ©2015 AstraZeneca. All rights reserved. 3171926 9/15
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to patients. It recommends better
teamwork among health care providers, patients, and families. Citing the
dearth of data about diagnostic errors,
the report calls for voluntary efforts to
report such problems. Dedicated funding is needed for research, the report
says, and hospitals and doctors need to
Continued on following page
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Continued from previous page
develop better ways to identify, reduce,
and learn from “near misses.”
The report notes that computerized health records, which can help
track and coordinate care, can also
become a barrier to efficient and
correct diagnoses. The systems, it
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‘Some people go to their graves with a diagnostic
error that is never detected. It’s much more difficult
to measure than a medication error.’
says, often aren’t compatible from
one physician’s office to another or
among hospitals, “auto-fill” functions
sometimes result in the wrong infor-

mation being entered, and the sheer
volume of inputs and alerts can overwhelm medical staff.
It cites a study of emergency de-

SYMBICORT ® 80/4.5
(budesonide 80 mcg and formoterol fumarate dihydrate 4.5 mcg)

Inhalation Aerosol

SYMBICORT ® 160/4.5
(budesonide 160 mcg and formoterol fumarate dihydrate 4.5 mcg)

Inhalation Aerosol
For Oral Inhalation Only
Rx only
WARNING: ASTHMA RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as formoterol one of the active ingredients in SYMBICORT,
increase the risk of asthma-related death. Data from a large placebo-controlled U.S. study that compared the safety
of another long-acting beta2-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an
increase in asthma-related deaths in patients receiving salmeterol. This finding with salmeterol is considered a class
effect of the LABA, including formoterol. Currently available data are inadequate to determine whether concurrent
use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased risk of asthma-related
death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients. Therefore, when treating patients with asthma, SYMBICORT
should only be used for patients not adequately controlled on a long-term asthma control medication, such as an
inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and
step down therapy (e.g., discontinue SYMBICORT) if possible without loss of asthma control and maintain the patient
on a long-term asthma control medication, such as an inhaled corticosteroid. Do not use SYMBICORT for patients
whose asthma is adequately controlled on low or medium dose inhaled corticosteroids [see WARNINGS AND
PRECAUTIONS].

BRIEF SUMMARY
Before prescribing, please see full Prescribing Information for SYMBICORT® (budesonide/formoterol fumarate dihydrate).
INDICATIONS AND USAGE
Treatment of Asthma
SYMBICORT is indicated for the treatment of asthma in patients 12 years of age and older.
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in SYMBICORT, increase the risk of
asthma-related death. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related
hospitalization in pediatric and adolescent patients [see WARNINGS AND PRECAUTIONS]. Therefore, when treating patients
with asthma, SYMBICORT should only be used for patients not adequately controlled on a long-term asthma-control
medication such as an inhaled corticosteroid or whose disease severity clearly warrants initiation of treatment with both an
inhaled corticosteroid and LABA. Once asthma control is achieved and maintained, assess the patient at regular intervals and
step down therapy (e.g. discontinue SYMBICORT) if possible without loss of asthma control, and maintain the patient on a
long-term asthma control medication, such as inhaled corticosteroid. Do not use SYMBICORT for patients whose asthma is
adequately controlled on low or medium dose inhaled corticosteroids.
Important Limitations of Use:
• SYMBICORT is NOT indicated for the relief of acute bronchospasm.
Maintenance Treatment of Chronic Obstructive Pulmonary Disease (COPD)
SYMBICORT 160/4.5 is indicated for the twice daily maintenance treatment of airflow obstruction in patients with chronic
obstructive pulmonary disease (COPD) including chronic bronchitis and emphysema. SYMBICORT 160/4.5 is the only
approved dosage for the treatment of airflow obstruction in COPD.
Important Limitations of Use: SYMBICORT is not indicated for the relief of acute bronchospasm.
DOSAGE AND ADMINISTRATION
SYMBICORT should be administered twice daily every day by the orally inhaled route only. After inhalation, the patient should rinse
the mouth with water without swallowing [see PATIENT COUNSELING INFORMATION in full Prescribing Information (17.4)].
Prime SYMBICORT before using for the first time by releasing two test sprays into the air away from the face, shaking well for
5 seconds before each spray. In cases where the inhaler has not been used for more than 7 days or when it has been dropped,
prime the inhaler again by shaking well before each spray and releasing two test sprays into the air away from the face.
More frequent administration or a higher number of inhalations (more than 2 inhalations twice daily) of the prescribed
strength of SYMBICORT is not recommended as some patients are more likely to experience adverse effects with higher
doses of formoterol. Patients using SYMBICORT should not use additional long-acting beta2-agonists for any reason [see
WARNINGS AND PRECAUTIONS].
Asthma
If asthma symptoms arise in the period between doses, an inhaled, short-acting beta2-agonist should be taken for
immediate relief.
Adult and Adolescent Patients 12 Years of Age and Older: For patients 12 years of age and older, the dosage is 2 inhalations
twice daily (morning and evening, approximately 12 hours apart).
The recommended starting dosages for SYMBICORT for patients 12 years of age and older are based upon patients’
asthma severity.
The maximum recommended dosage is SYMBICORT 160/4.5 mcg twice daily.
Improvement in asthma control following inhaled administration of SYMBICORT can occur within 15 minutes of beginning
treatment, although maximum benefit may not be achieved for 2 weeks or longer after beginning treatment. Individual patients
will experience a variable time to onset and degree of symptom relief.
For patients who do not respond adequately to the starting dose after 1-2 weeks of therapy with SYMBICORT 80/4.5,
replacement with SYMBICORT 160/4.5 may provide additional asthma control.
If a previously effective dosage regimen of SYMBICORT fails to provide adequate control of asthma, the therapeutic regimen
should be re-evaluated and additional therapeutic options, (e.g., replacing the lower strength of SYMBICORT with the higher
strength, adding additional inhaled corticosteroid, or initiating oral corticosteroids) should be considered.
Chronic Obstructive Pulmonary Disease (COPD)
For patients with COPD the recommended dose is SYMBICORT 160/4.5, two inhalations twice daily.
If shortness of breath occurs in the period between doses, an inhaled, short-acting beta2-agonist should be taken for
immediate relief.
CONTRAINDICATIONS
The use of SYMBICORT is contraindicated in the following conditions:
• Primary treatment of status asthmaticus or other acute episodes of asthma or COPD where intensive measures are required.
• Hypersensitivity to any of the ingredients in SYMBICORT.
WARNINGS AND PRECAUTIONS
Asthma-Related Death
Long-acting beta2-adrenergic agonists, such as formoterol, one of the active ingredients in SYMBICORT, increase the risk of
asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids
or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA. Available data from
controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in pediatric and adolescent
patients. Therefore, when treating patients with asthma, SYMBICORT should only be used for patients not adequately
controlled on a long-term asthma-control medication, such as an inhaled corticosteroid or whose disease severity clearly
warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and
maintained, assess the patient at regular intervals and step down therapy (e.g. discontinue SYMBICORT) if possible without
loss of asthma control, and maintain the patient on a long-term asthma control medication, such as an inhaled corticosteroid.
Do not use SYMBICORT for patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids.

partment staff that found clinicians
spent more time inputting information into computers than taking care
of patients. Another study found
that while EHR systems provide
alerts in response to abnormal test
results, 70% of medical staff said
they receive more alerts than they
can manage.

A 28-week, placebo controlled US study comparing the safety of salmeterol with placebo, each added to usual asthma
therapy, showed an increase in asthma-related deaths in patients receiving salmeterol (13/13,176 in patients treated with
salmeterol vs 3/13,179 in patients treated with placebo; RR 4.37, 95% CI 1.25, 15.34). This finding with salmeterol is
considered a class effect of the LABA, including formoterol, one of the active ingredients in SYMBICORT. No study adequate
to determine whether the rate of asthma-related death is increased with SYMBICORT has been conducted.
Clinical studies with formoterol suggested a higher incidence of serious asthma exacerbations in patients who received
formoterol than in those who received placebo. The sizes of these studies were not adequate to precisely quantify the
differences in serious asthma exacerbation rates between treatment groups.
Deterioration of Disease and Acute Episodes
SYMBICORT should not be initiated in patients during rapidly deteriorating or potentially life-threatening episodes of asthma
or COPD. SYMBICORT has not been studied in patients with acutely deteriorating asthma or COPD. The initiation of
SYMBICORT in this setting is not appropriate.
Increasing use of inhaled, short-acting beta2-agonists is a marker of deteriorating asthma. In this situation, the patient
requires immediate re-evaluation with reassessment of the treatment regimen, giving special consideration to the possible
need for replacing the current strength of SYMBICORT with a higher strength, adding additional inhaled corticosteroid,
or initiating systemic corticosteroids. Patients should not use more than 2 inhalations twice daily (morning and evening)
of SYMBICORT.
SYMBICORT should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes
of bronchospasm. An inhaled, short-acting beta2-agonist, not SYMBICORT, should be used to relieve acute symptoms
such as shortness of breath. When prescribing SYMBICORT, the physician must also provide the patient with an inhaled,
short-acting beta2-agonist (e.g., albuterol) for treatment of acute symptoms, despite regular twice-daily (morning and
evening) use of SYMBICORT.
When beginning treatment with SYMBICORT, patients who have been taking oral or inhaled, short-acting beta2-agonists on
a regular basis (e.g., 4 times a day) should be instructed to discontinue the regular use of these drugs.
Excessive Use of SYMBICORT and Use with Other Long-Acting Beta2-Agonists
As with other inhaled drugs containing beta2-adrenergic agents, SYMBICORT should not be used more often than
recommended, at higher doses than recommended, or in conjunction with other medications containing long-acting
beta2-agonists, as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in
association with excessive use of inhaled sympathomimetic drugs. Patients using SYMBICORT should not use an additional
long-acting beta2-agonist (e.g., salmeterol, formoterol fumarate, arformoterol tartrate) for any reason, including prevention
of exercise-induced bronchospasm (EIB) or the treatment of asthma or COPD.
Local Effects
In clinical studies, the development of localized infections of the mouth and pharynx with Candida albicans has occurred in
patients treated with SYMBICORT. When such an infection develops, it should be treated with appropriate local or systemic
(i.e., oral antifungal) therapy while treatment with SYMBICORT continues, but at times therapy with SYMBICORT may need to
be interrupted. Patients should rinse the mouth after inhalation of SYMBICORT.
Pneumonia and Other Lower Respiratory Tract Infections
Physicians should remain vigilant for the possible development of pneumonia in patients with COPD as the clinical features
of pneumonia and exacerbations frequently overlap. Lower respiratory tract infections, including pneumonia, have been
reported following the inhaled administration of corticosteroids.
In a 6 month study of 1,704 patients with COPD, there was a higher incidence of lung infections other than pneumonia (e.g.,
bronchitis, viral lower respiratory tract infections, etc.) in patients receiving SYMBICORT 160/4.5 (7.6%) than in those
receiving SYMBICORT 80/4.5 (3.2%), formoterol 4.5 mcg (4.6%) or placebo (3.3%). Pneumonia did not occur with greater
incidence in the SYMBICORT 160/4.5 group (1.1 %) compared with placebo (1.3%). In a 12-month study of 1,964 patients
with COPD, there was also a higher incidence of lung infections other than pneumonia in patients receiving SYMBICORT
160/4.5 (8.1%) than in those receiving SYMBICORT 80/4.5 (6.9%), formoterol 4.5 mcg (7.1%) or placebo (6.2%). Similar to
the 6 month study, pneumonia did not occur with greater incidence in the SYMBICORT 160/4.5 group (4.0%) compared with
placebo (5.0%).
Immunosuppression
Patients who are on drugs that suppress the immune system are more susceptible to infection than healthy individuals.
Chicken pox and measles, for example, can have a more serious or even fatal course in susceptible children or adults using
corticosteroids. In such children or adults who have not had these diseases or been properly immunized, particular care
should be taken to avoid exposure. How the dose, route, and duration of corticosteroid administration affects the risk of
developing a disseminated infection is not known. The contribution of the underlying disease and/or prior corticosteroid
treatment to the risk is also not known. If exposed, therapy with varicella zoster immune globulin (VZIG) or pooled intravenous
immunoglobulin (IVIG), as appropriate, may be indicated. If exposed to measles, prophylaxis with pooled intramuscular
immunoglobulin (IG) may be indicated. (See the respective package inserts for complete VZIG and IG prescribing
information.) If chicken pox develops, treatment with antiviral agents may be considered. The immune responsiveness
to varicella vaccine was evaluated in pediatric patients with asthma ages 12 months to 8 years with budesonide
inhalation suspension.
An open-label, nonrandomized clinical study examined the immune responsiveness to varicella vaccine in 243 asthma
patients 12 months to 8 years of age who were treated with budesonide inhalation suspension 0.25 mg to 1 mg daily (n=151)
or noncorticosteroid asthma therapy (n=92) (i.e., beta2-agonists, leukotriene receptor antagonists, cromones).
The percentage of patients developing a seroprotective antibody titer of ≥5.0 (gpELISA value) in response to the vaccination
was similar in patients treated with budesonide inhalation suspension (85%), compared to patients treated with noncorticosteroid asthma therapy (90%). No patient treated with budesonide inhalation suspension developed chicken pox as a result
of vaccination.
Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent tuberculosis infections of the
respiratory tract; untreated systemic fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
Transferring Patients From Systemic Corticosteroid Therapy
Particular care is needed for patients who have been transferred from systemically active corticosteroids to inhaled corticosteroids because deaths due to adrenal insufficiency have occurred in patients with asthma during and after transfer from
systemic corticosteroids to less systemically available inhaled corticosteroids. After withdrawal from systemic corticosteroids, a number of months are required for recovery of hypothalamic-pituitary-adrenal (HPA) function.
Patients who have been previously maintained on 20 mg or more per day of prednisone (or its equivalent) may be most
susceptible, particularly when their systemic corticosteroids have been almost completely withdrawn. During this period of
HPA suppression, patients may exhibit signs and symptoms of adrenal insufficiency when exposed to trauma, surgery, or
infection (particularly gastroenteritis) or other conditions associated with severe electrolyte loss. Although SYMBICORT
may provide control of asthma symptoms during these episodes, in recommended doses it supplies less than normal
physiological amounts of glucocorticoid systemically and does NOT provide the mineralocorticoid activity that is necessary
for coping with these emergencies.
During periods of stress or a severe asthma attack, patients who have been withdrawn from systemic corticosteroids should
be instructed to resume oral corticosteroids (in large doses) immediately and to contact their physicians for further
instruction. These patients should also be instructed to carry a warning card indicating that they may need supplementary
systemic corticosteroids during periods of stress or a severe asthma attack.
Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid use after transferring to
SYMBICORT. Prednisone reduction can be accomplished by reducing the daily prednisone dose by 2.5 mg on a weekly basis
during therapy with SYMBICORT. Lung function (mean forced expiratory volume in 1 second [FEV1] or morning peak
expiratory flow [PEF], beta-agonist use, and asthma symptoms should be carefully monitored during withdrawal of oral
corticosteroids. In addition to monitoring asthma signs and symptoms, patients should be observed for signs and symptoms
of adrenal insufficiency, such as fatigue, lassitude, weakness, nausea and vomiting, and hypotension.
Transfer of patients from systemic corticosteroid therapy to inhaled corticosteroids or SYMBICORT may unmask conditions
previously suppressed by the systemic corticosteroid therapy (e.g., rhinitis, conjunctivitis, eczema, arthritis, eosinophilic
conditions). Some patients may experience symptoms of systemically active corticosteroid withdrawal (e.g., joint and/or
muscular pain, lassitude, depression) despite maintenance or even improvement of respiratory function.
Hypercorticism and Adrenal Suppression
Budesonide, a component of SYMBICORT, will often help control asthma symptoms with less suppression of HPA function
than therapeutically equivalent oral doses of prednisone. Since budesonide is absorbed into the circulation and can be
systemically active at higher doses, the beneficial effects of SYMBICORT in minimizing HPA dysfunction may be expected only
when recommended dosages are not exceeded and individual patients are titrated to the lowest effective dose.
Because of the possibility of systemic absorption of inhaled corticosteroids, patients treated with SYMBICORT should be
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Making the systems more efficient
and allowing patients more timely access to their own medical records to
check for and correct errors “could
be a game changer,” said Berenson.
Indeed, patients “are going to be
critical to the solution,” said Dr. Michael Cohen, another report author
and a professor of pathology at the

University of Utah, Salt Lake City.
“There’s a real opportunity for patients to advocate for themselves and
at the same time to challenge the
health care providers about the diagnosis being made.”
Helen Haskell, who formed Mothers Against Medical Error after her
15-year-old son died as the result of

a medical error, said she was pleased
the report focused on better teamwork and communication. She also
said patients need better access to
their records – particularly hospital
records – and said consumers should
always ask questions.
“What else can it be? Does this
diagnosis match all my symptoms?”
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observed carefully for any evidence of systemic corticosteroid effects. Particular care should be taken in observing patients
postoperatively or during periods of stress for evidence of inadequate adrenal response.
It is possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression (including adrenal crisis)
may appear in a small number of patients, particularly when budesonide is administered at higher than recommended doses
over prolonged periods of time. If such effects occur, the dosage of SYMBICORT should be reduced slowly, consistent with
accepted procedures for reducing systemic corticosteroids and for management of asthma symptoms.
Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors
Caution should be exercised when considering the coadministration of SYMBICORT with ketoconazole, and other known
strong CYP3A4 inhibitors (e.g., ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir,
telithromycin) because adverse effects related to increased systemic exposure to budesonide may occur [see DRUG
INTERACTIONS and CLINICAL PHARMACOLOGY in full Prescribing Information (12.3)].
Paradoxical Bronchospasm and Upper Airway Symptoms
As with other inhaled medications, SYMBICORT can produce paradoxical bronchospasm, which may be life threatening.
If paradoxical bronchospasm occurs following dosing with SYMBICORT, it should be treated immediately with an inhaled,
short-acting bronchodilator, SYMBICORT should be discontinued immediately, and alternative therapy should be instituted.
Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of SYMBICORT, as demonstrated by cases of urticaria,
angioedema, rash, and bronchospasm.
Cardiovascular and Central Nervous System Effects
Excessive beta-adrenergic stimulation has been associated with seizures, angina, hypertension or hypotension, tachycardia
with rates up to 200 beats/min, arrhythmias, nervousness, headache, tremor, palpitation, nausea, dizziness, fatigue, malaise,
and insomnia [see OVERDOSAGE]. Therefore, SYMBICORT, like all products containing sympathomimetic amines, should
be used with caution in patients with cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias,
and hypertension.
Formoterol, a component of SYMBICORT, can produce a clinically significant cardiovascular effect in some patients as
measured by pulse rate, blood pressure, and/or symptoms. Although such effects are uncommon after administration of
formoterol at recommended doses, if they occur, the drug may need to be discontinued. In addition, beta-agonists have been
reported to produce ECG changes, such as flattening of the T wave, prolongation of the QTc interval, and ST segment
depression. The clinical significance of these findings is unknown. Fatalities have been reported in association with excessive
use of inhaled sympathomimetic drugs.
Reduction in Bone Mineral Density
Decreases in bone mineral density (BMD) have been observed with long-term administration of products containing inhaled
corticosteroids. The clinical significance of small changes in BMD with regard to long-term consequences such as fracture is
unknown. Patients with major risk factors for decreased bone mineral content, such as prolonged immobilization, family
history of osteoporosis, post menopausal status, tobacco use, advanced age, poor nutrition, or chronic use of drugs that can
reduce bone mass (e.g., anticonvulsants, oral corticosteroids) should be monitored and treated with established standards of
care. Since patients with COPD often have multiple risk factors for reduced BMD, assessment of BMD is recommended prior
to initiating SYMBICORT and periodically thereafter. If significant reductions in BMD are seen and SYMBICORT is still
considered medically important for that patient’s COPD therapy, use of medication to treat or prevent osteoporosis should be
strongly considered.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on BMD was evaluated in a
subset of 326 patients (females and males 41 to 88 years of age) with COPD in the 12-month study. BMD evaluations of the
hip and lumbar spine regions were conducted at baseline and 52 weeks using dual energy x-ray absorptiometry (DEXA)
scans. Mean changes in BMD from baseline to end of treatment were small (mean changes ranged from -0.01 - 0.01 g/cm2).
ANCOVA results for total spine and total hip BMD based on the end of treatment time point showed that all geometric LS Mean
ratios for the pairwise treatment group comparisons were close to 1, indicating that overall, bone mineral density for total hip
and total spine regions for the 12 month time point were stable over the entire treatment period.
Effect on Growth
Orally inhaled corticosteroids may cause a reduction in growth velocity when administered to pediatric patients. Monitor the
growth of pediatric patients receiving SYMBICORT routinely (e.g., via stadiometry). To minimize the systemic effects of orally
inhaled corticosteroids, including SYMBICORT, titrate each patient’s dose to the lowest dosage that effectively controls his/her
symptoms [see DOSAGE AND ADMINISTRATION and USE IN SPECIFIC POPULATIONS].
Glaucoma and Cataracts
Glaucoma, increased intraocular pressure, and cataracts have been reported in patients with asthma and COPD following
the long-term administration of inhaled corticosteroids, including budesonide, a component of SYMBICORT. Therefore,
close monitoring is warranted in patients with a change in vision or with history of increased intraocular pressure, glaucoma,
and/or cataracts.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on development of
cataracts or glaucoma were evaluated in a subset of 461 patients with COPD in the 12-month study. Ophthalmic examinations
were conducted at baseline, 24 weeks, and 52 weeks. There were 26 subjects (6%) with an increase in posterior subcapsular
score from baseline to maximum value (>0.7) during the randomized treatment period. Changes in posterior subcapsular
scores of >0.7 from baseline to treatment maximum occurred in 11 patients (9.0%) in the SYMBICORT 160/4.5 group,
4 patients (3.8%) in the SYMBICORT 80/4.5 group, 5 patients (4.2%) in the formoterol group, and 6 patients (5.2%) in the
placebo group.
Eosinophilic Conditions and Churg-Strauss Syndrome
In rare cases, patients on inhaled corticosteroids may present with systemic eosinophilic conditions. Some of these patients
have clinical features of vasculitis consistent with Churg-Strauss syndrome, a condition that is often treated with systemic
corticosteroid therapy. These events usually, but not always, have been associated with the reduction and/or withdrawal of
oral corticosteroid therapy following the introduction of inhaled corticosteroids. Physicians should be alert to eosinophilia,
vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in their patients.
A causal relationship between budesonide and these underlying conditions has not been established.
Coexisting Conditions
SYMBICORT, like all medications containing sympathomimetic amines, should be used with caution in patients with
convulsive disorders or thyrotoxicosis and in those who are unusually responsive to sympathomimetic amines. Doses of the
related beta2-adrenoceptor agonist albuterol, when administered intravenously, have been reported to aggravate preexisting
diabetes mellitus and ketoacidosis.
Hypokalemia and Hyperglycemia
Beta-adrenergic agonist medications may produce significant hypokalemia in some patients, possibly through intracellular
shunting, which has the potential to produce adverse cardiovascular effects [see CLINICAL PHARMACOLOGY in full
Prescribing Information (12.2)]. The decrease in serum potassium is usually transient, not requiring supplementation.
Clinically significant changes in blood glucose and/or serum potassium were seen infrequently during clinical studies with
SYMBICORT at recommended doses.
ADVERSE REACTIONS
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in SYMBICORT, increase the risk
of asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA.
Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in
pediatric and adolescent patients. Data from a large placebo-controlled US study that compared the safety of another longacting beta2-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an increase in asthma-related
deaths in patients receiving salmeterol [see WARNINGS AND PRECAUTIONS].
Systemic and inhaled corticosteroid use may result in the following:
- Candida albicans infection [see WARNINGS AND PRECAUTIONS]
- Pneumonia or lower respiratory tract infections in patients with COPD [see WARNINGS AND PRECAUTIONS]
- Immunosuppression [see WARNINGS AND PRECAUTIONS]
- Hypercorticism and adrenal suppression [see WARNINGS AND PRECAUTIONS]
- Growth effects in pediatric patients [see WARNINGS AND PRECAUTIONS]
- Glaucoma and cataracts [see WARNINGS AND PRECAUTIONS]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
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Clinical Trials Experience in Asthma
Patients 12 years and older
The overall safety data in adults and adolescents are based upon 10 active- and placebo-controlled clinical trials in which
3393 patients ages 12 years and older (2052 females and 1341 males) with asthma of varying severity were treated with
SYMBICORT 80/4.5 or 160/4.5 mcg taken two inhalations once or twice daily for 12 to 52 weeks. In these trials, the patients
on SYMBICORT had a mean age of 38 years and were predominantly Caucasian (82%).
The incidence of common adverse events in Table 1 below is based upon pooled data from three 12-week, double-blind,
placebo-controlled clinical studies in which 401 adult and adolescent patients (148 males and 253 females) age 12 years and
older were treated with two inhalations of SYMBICORT 80/4.5 or SYMBICORT 160/4.5 twice daily. The SYMBICORT group
was composed of mostly Caucasian (84%) patients with a mean age of 38 years, and a mean percent predicted FEV1 at
baseline of 76 and 68 for the 80/4.5 mcg and 160/4.5 mcg treatment groups, respectively. Control arms for comparison
included two inhalations of budesonide HFA metered dose inhaler (MDI) 80 or 160 mcg, formoterol dry powder inhaler (DPI)
4.5 mcg, or placebo (MDI and DPI) twice daily. Table 1 includes all adverse events that occurred at an incidence of ≥3% in
any one SYMBICORT group and more commonly than in the placebo group with twice-daily dosing. In considering these data,
the increased average duration of patient exposure for SYMBICORT patients should be taken into account, as incidences are
not adjusted for an imbalance of treatment duration.
Table 1 Adverse reactions occurring at an incidence of ≥3% and more commonly than placebo in the SYMBICORT
groups: pooled data from three 12-week, double-blind, placebo-controlled clinical asthma trials in patients
12 years and older
Treatment*
Adverse Event

Nasopharyngitis
Headache
Upper respiratory
tract infection
Pharyngolaryngeal pain
Sinusitis
Influenza
Back pain
Nasal congestion
Stomach discomfort
Vomiting
Oral Candidiasis
Average Duration of
Exposure (days)

SYMBICORT
80/4.5 mcg 160/4.5 mcg
N = 277
N =124
%
%
10.5
9.7
6.5
11.3

Budesonide
80 mcg
160 mcg
N =121
N = 109
%
%
14.0
11.0
11.6
12.8

Formoterol
4.5 mcg
N = 237
%
10.1
8.9

Placebo
N = 400
%
9.0
6.5

7.6
6.1
5.8
3.2
3.2
2.5
1.1
1.4
1.4

10.5
8.9
4.8
2.4
1.6
3.2
6.5
3.2
3.2

8.3
5.0
5.8
6.6
2.5
2.5
2.5
0.8
0

9.2
7.3
2.8
0.9
5.5
3.7
4.6
2.8
0

7.6
3.0
6.3
3.0
2.1
1.3
1.3
1.7
0

7.8
4.8
4.8
1.3
0.8
1.0
1.8
1.0
0.8

77.7

73.8

77.0

71.4

62.4

55.9

* All treatments were administered as two inhalations twice daily.

Long-term safety - asthma clinical trials in patients 12 years and older
Long-term safety studies in adolescent and adult patients 12 years of age and older, treated for up to 1 year at doses up to
1280/36 mcg/day (640/18 mcg twice daily), revealed neither clinically important changes in the incidence nor new types of
adverse events emerging after longer periods of treatment. Similarly, no significant or unexpected patterns of abnormalities
were observed for up to 1 year in safety measures including chemistry, hematology, ECG, Holter monitor, and HPA-axis
assessments.
Clinical Trials Experience in Chronic Obstructive Pulmonary Disease
The incidence of common adverse events in Table 2 below is based upon pooled data from two double-blind, placebocontrolled clinical studies (6 and 12 months in duration) in which 771 adult COPD patients (496 males and 275 females)
40 years of age and older were treated with SYMBICORT 160/4.5, two inhalations twice daily. Of these patients 651 were
treated for 6 months and 366 were treated for 12 months. The SYMBICORT group was composed of mostly Caucasian (93%)
patients with a mean age of 63 years, and a mean percent predicted FEV1 at baseline of 33%. Control arms for comparison
included two inhalations of budesonide HFA (MDI) 160 mcg, formoterol (DPI) 4.5 mcg or placebo (MDI and DPI) twice daily.
Table 2 includes all adverse events that occurred at an incidence of ≥3% in the SYMBICORT group and more commonly than
in the placebo group. In considering these data, the increased average duration of patient exposure to SYMBICORT should be
taken into account, as incidences are not adjusted for an imbalance of treatment duration.
Table 2 Adverse reactions occurring at an incidence of ≥3% and more commonly than placebo in the
SYMBICORT group: pooled data from two double-blind, placebo-controlled clinical COPD trials
Treatment*

Adverse Event
Nasopharyngitis
Oral candidiasis
Bronchitis
Sinusitis
Upper respiratory tract
infection viral
Average Duration of
Exposure (days)

SYMBICORT
160/4.5 mcg
N = 771
%
7.3
6.0
5.4
3.5

Budesonide
160 mcg
N = 275
%
3.3
4.4
4.7
1.5

Formoterol
4.5 mcg
N = 779
%
5.8
1.2
4.5
3.1

Placebo
N = 781
%
4.9
1.8
3.5
1.8

3.5

1.8

3.6

2.7

255.2

157.1

240.3

223.7

* All treatments were administered as two inhalations twice daily.

Lung infections other than pneumonia (mostly bronchitis) occurred in a greater percentage of subjects treated with
SYMBICORT 160/4.5 compared with placebo (7.9% vs. 5.1%, respectively). There were no clinically important or unexpected
patterns of abnormalities observed for up to 1 year in chemistry, haematology, ECG, ECG (Holter) monitoring, HPA-axis, bone
mineral density and ophthalmology assessments.
Postmarketing Experience
The following adverse reactions have been reported during post-approval use of SYMBICORT. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or
establish a causal relationship to drug exposure. Some of these adverse reactions may also have been observed in clinical
studies with SYMBICORT.
Cardiac disorders: angina pectoris, tachycardia, atrial and ventricular tachyarrhythmias, atrial fibrillation, extrasystoles,
palpitations
Endocrine disorders: hypercorticism, growth velocity reduction in pediatric patients
Eye disorders: cataract, glaucoma, increased intraocular pressure
Gastrointestinal disorders: oropharyngeal candidiasis, nausea
Immune system disorders: immediate and delayed hypersensitivity reactions, such as anaphylactic reaction, angioedema,
bronchospasm, urticaria, exanthema, dermatitis, pruritus
Metabolic and nutrition disorders: hyperglycemia, hypokalemia
Musculoskeletal, connective tissue, and bone disorders: muscle cramps
Nervous system disorders: tremor, dizziness
Psychiatric disorders: behavior disturbances, sleep disturbances, nervousness, agitation, depression, restlessness
Respiratory, thoracic, and mediastinal disorders: dysphonia, cough, throat irritation
Skin and subcutaneous tissue disorders: skin bruising
Vascular disorders: hypotension, hypertension
DRUG INTERACTIONS
In clinical studies, concurrent administration of SYMBICORT and other drugs, such as short-acting beta2-agonists, intranasal
corticosteroids, and antihistamines/decongestants has not resulted in an increased frequency of adverse reactions. No formal
drug interaction studies have been performed with SYMBICORT.
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are two of the best questions to ask,
said Haskell. “If there is any question, people should get a second
opinion.”
Kaiser Health News is a nonprofit national health policy news service that is
part of the Henry J. Kaiser Family Foundation.
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ICU care improves survival without increasing costs
Frontline Medical News

C

ompared with care on a general
hospital ward, ICU care improved survival without raising

costs significantly in a study of more
than 1 million Medicare patients hospitalized with pneumonia.
The retrospective cohort study
involved older patients whose condition was considered “borderline”

– not one that would clearly benefit
from ICU admission but also not one
for which ICU admission could clearly be ruled out.
The decision of whether to admit
these study participants to a gen-
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Inhibitors of Cytochrome P450 3A4
The main route of metabolism of corticosteroids, including budesonide, a component of SYMBICORT, is via cytochrome
P450 (CYP) isoenzyme 3A4 (CYP3A4). After oral administration of ketoconazole, a strong inhibitor of CYP3A4, the mean
plasma concentration of orally administered budesonide increased. Concomitant administration of CYP3A4 may inhibit
the metabolism of, and increase the systemic exposure to, budesonide. Caution should be exercised when considering
the coadministration of SYMBICORT with long-term ketoconazole and other known strong CYP3A4 inhibitors (e.g.,
ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, telithromycin) [see WARNINGS
AND PRECAUTIONS].
Monoamine Oxidase Inhibitors and Tricyclic Antidepressants
SYMBICORT should be administered with caution to patients being treated with monoamine oxidase inhibitors or tricyclic
antidepressants, or within 2 weeks of discontinuation of such agents, because the action of formoterol, a component of
SYMBICORT, on the vascular system may be potentiated by these agents. In clinical trials with SYMBICORT, a limited number
of COPD and asthma patients received tricyclic antidepressants, and, therefore, no clinically meaningful conclusions on
adverse events can be made.
Beta-Adrenergic Receptor Blocking Agents
Beta-blockers (including eye drops) may not only block the pulmonary effect of beta-agonists, such as formoterol,
a component of SYMBICORT, but may produce severe bronchospasm in patients with asthma. Therefore, patients
with asthma should not normally be treated with beta-blockers. However, under certain circumstances, there may be no
acceptable alternatives to the use of beta-adrenergic blocking agents in patients with asthma. In this setting, cardioselective
beta-blockers could be considered, although they should be administered with caution.
Diuretics
The ECG changes and/or hypokalemia that may result from the administration of non–potassium-sparing diuretics (such
as loop or thiazide diuretics) can be acutely worsened by beta-agonists, especially when the recommended dose of the
beta-agonist is exceeded. Although the clinical significance of these effects is not known, caution is advised in the
coadministration of SYMBICORT with non–potassium-sparing diuretics.
USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic Effects: Pregnancy Category C.
There are no adequate and well-controlled studies of SYMBICORT in pregnant women. SYMBICORT was teratogenic and
embryocidal in rats. Budesonide alone was teratogenic and embryocidal in rats and rabbits, but not in humans at therapeutic
doses. Formoterol fumarate alone was teratogenic in rats and rabbits. Formoterol fumarate was also embryocidal, increased
pup loss at birth and during lactation, and decreased pup weight in rats. SYMBICORT should be used during pregnancy only
if the potential benefit justifies the potential risk to the fetus.
SYMBICORT
In a reproduction study in rats, budesonide combined with formoterol fumarate by the inhalation route at doses approximately
1/7 and 1/3, respectively, the maximum recommended human daily inhalation dose on a mg/m2 basis produced umbilical
hernia. No teratogenic or embryocidal effects were detected with budesonide combined with formoterol fumarate by the
inhalation route at doses approximately 1/32 and 1/16, respectively, the maximum recommended human daily inhalation dose
on a mg/m2 basis.
Budesonide
Studies of pregnant women have not shown that inhaled budesonide increases the risk of abnormalities when administered
during pregnancy. The results from a large population-based prospective cohort epidemiological study reviewing data from
three Swedish registries covering approximately 99% of the pregnancies from 1995-1997 (ie, Swedish Medical
Birth Registry; Registry of Congenital Malformations; Child Cardiology Registry) indicate no increased risk for congenital
malformations from the use of inhaled budesonide during early pregnancy. Congenital malformations were studied in
2014 infants born to mothers reporting the use of inhaled budesonide for asthma in early pregnancy (usually 10-12 weeks
after the last menstrual period), the period when most major organ malformations occur. The rate of recorded congenital
malformations was similar compared to the general population rate (3.8% vs 3.5%, respectively). In addition, after exposure
to inhaled budesonide, the number of infants born with orofacial clefts was similar to the expected number in the normal
population (4 children vs 3.3, respectively).
These same data were utilized in a second study bringing the total to 2534 infants whose mothers were exposed to inhaled
budesonide. In this study, the rate of congenital malformations among infants whose mothers were exposed to inhaled budesonide during early pregnancy was not different from the rate for all newborn babies during the same period (3.6%).
Budesonide produced fetal loss, decreased pup weight, and skeletal abnormalities at subcutaneous doses in rabbits less than
the maximum recommended human daily inhalation dose on a mcg/m2 basis and in rats at doses approximately 6 times
the maximum recommended human daily inhalation dose on a mcg/m2 basis. In another study in rats, no teratogenic or
embryocidal effects were seen at inhalation doses up to 3 times the maximum recommended human daily inhalation dose on
a mcg/m2 basis.
Experience with oral corticosteroids since their introduction in pharmacologic as opposed to physiologic doses suggests that
rodents are more prone to teratogenic effects from corticosteroids than humans.
Formoterol
Formoterol fumarate has been shown to be teratogenic, embryocidal, to increase pup loss at birth and during lactation, and
to decrease pup weights in rats when given at oral doses 1400 times and greater the maximum recommended human daily
inhalation dose on a mcg/m2 basis. Umbilical hernia was observed in rat fetuses at oral doses 1400 times and greater the
maximum recommended human daily inhalation dose on a mcg/m2 basis. Brachygnathia was observed in rat fetuses at an
oral dose 7000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis. Pregnancy was prolonged
at an oral dose 7000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis. In another study in
rats, no teratogenic effects were seen at inhalation doses up to 500 times the maximum recommended human daily inhalation
dose on a mcg/m2 basis.
Subcapsular cysts on the liver were observed in rabbit fetuses at an oral dose 54,000 times the maximum recommended
human daily inhalation dose on a mcg/m2 basis. No teratogenic effects were observed at oral doses up to 3200 times the
maximum recommended human daily inhalation dose on a mcg/m2 basis.
Nonteratogenic Effects
Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during pregnancy. Such infants should be
carefully observed.
Labor and Delivery
There are no well-controlled human studies that have investigated the effects of SYMBICORT on preterm labor or labor at
term. Because of the potential for beta-agonist interference with uterine contractility, use of SYMBICORT for management of
asthma during labor should be restricted to those patients in whom the benefits clearly outweigh the risks.
Nursing Mothers
Since there are no data from controlled trials on the use of SYMBICORT by nursing mothers, a decision should be made whether
to discontinue nursing or to discontinue SYMBICORT, taking into account the importance of SYMBICORT to the mother.
Budesonide, like other corticosteroids, is secreted in human milk. Data with budesonide delivered via dry powder inhaler
indicates that the total daily oral dose of budesonide available in breast milk to the infant is approximately 0.3% to 1% of
the dose inhaled by the mother [see CLINICAL PHARMACOLOGY, Pharmacokinetics in full Prescribing Information (12.3)].
For SYMBICORT, the dose of budesonide available to the infant in breast milk, as a percentage of the maternal dose, would be
expected to be similar.
In reproductive studies in rats, formoterol was excreted in the milk. It is not known whether formoterol is excreted in
human milk.
Pediatric Use
Safety and effectiveness of SYMBICORT in asthma patients 12 years of age and older have been established in studies up
to 12 months. In the two 12-week, double-blind, placebo-controlled US pivotal studies 25 patients 12 to 17 years of age were
treated with SYMBICORT twice daily [see CLINICAL STUDIES in full Prescribing Information (14.1)]. Efficacy results in this
age group were similar to those observed in patients 18 years and older. There were no obvious differences in the type
or frequency of adverse events reported in this age group compared with patients 18 years of age and older.
The safety and effectiveness of SYMBICORT in asthma patients 6 to <12 years of age has not been established.
Overall 1447 asthma patients 6 to <12 years of age participated in placebo- and active-controlled SYMBICORT studies.
Of these 1447 patients, 539 received SYMBICORT twice daily. The overall safety profile of these patients was similar to that
observed in patients ≥12 years of age who also received SYMBICORT twice daily in studies of similar design.
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Controlled clinical studies have shown that orally inhaled corticosteroids including budesonide, a component of SYMBICORT,
may cause a reduction in growth velocity in pediatric patients. This effect has been observed in the absence of laboratory
evidence of HPA-axis suppression, suggesting that growth velocity is a more sensitive indicator of systemic corticosteroid
exposure in pediatric patients than some commonly used tests of HPA-axis function. The long-term effect of this reduction in
growth velocity associated with orally inhaled corticosteroids, including the impact on final height are unknown. The potential
for “catch-up” growth following discontinuation of treatment with orally inhaled corticosteroids has not been adequately
studied.
In a study of asthmatic children 5-12 years of age, those treated with budesonide DPI 200 mcg twice daily (n=311) had a
1.1 centimeter reduction in growth compared with those receiving placebo (n=418) at the end of one year; the difference
between these two treatment groups did not increase further over three years of additional treatment. By the end of 4 years,
children treated with budesonide DPI and children treated with placebo had similar growth velocities. Conclusions drawn from
this study may be confounded by the unequal use of corticosteroids in the treatment groups and inclusion of data from
patients attaining puberty during the course of the study.
The growth of pediatric patients receiving orally inhaled corticosteroids, including SYMBICORT, should be monitored. If a
child or adolescent on any corticosteroid appears to have growth suppression, the possibility that he/she is particularly
sensitive to this effect should be considered. The potential growth effects of prolonged treatment should be weighed against the
clinical benefits obtained. To minimize the systemic effects of orally inhaled corticosteroids, including SYMBICORT, each patient
should be titrated to the lowest strength that effectively controls his/her asthma [see DOSAGE AND ADMINISTRATION].
Geriatric Use
Of the total number of patients in asthma clinical studies treated with SYMBICORT twice daily, 149 were 65 years of age
or older, of whom 25 were 75 years of age or older.
In the COPD studies of 6 to 12 months duration, 349 patients treated with SYMBICORT 160/4.5 twice daily were 65 years old
and above and of those, 73 patients were 75 years of age and older. No overall differences in safety or effectiveness were
observed between these patients and younger patients, and other reported clinical experience has not identified differences
in responses between the elderly and younger patients.
As with other products containing beta2-agonists, special caution should be observed when using SYMBICORT in geriatric
patients who have concomitant cardiovascular disease that could be adversely affected by beta2-agonists.
Based on available data for SYMBICORT or its active components, no adjustment of dosage of SYMBICORT in geriatric
patients is warranted.
Hepatic Impairment
Formal pharmacokinetic studies using SYMBICORT have not been conducted in patients with hepatic impairment. However,
since both budesonide and formoterol fumarate are predominantly cleared by hepatic metabolism, impairment of liver
function may lead to accumulation of budesonide and formoterol fumarate in plasma. Therefore, patients with hepatic disease
should be closely monitored.
Renal Impairment
Formal pharmacokinetic studies using SYMBICORT have not been conducted in patients with renal impairment.
OVERDOSAGE
SYMBICORT
SYMBICORT contains both budesonide and formoterol; therefore, the risks associated with overdosage for the individual
components described below apply to SYMBICORT. In pharmacokinetic studies, single doses of 960/54 mcg (12 actuations
of SYMBICORT 80/4.5) and 1280/36 mcg (8 actuations of 160/4.5), were administered to patients with COPD. A total of
1920/54 mcg (12 actuations of SYMBICORT 160/4.5) was administered as a single dose to both healthy subjects and patients
with asthma. In a long-term active-controlled safety study in asthma patients, SYMBICORT 160/4.5 was administered for up
to 12 months at doses up to twice the highest recommended daily dose. There were no clinically significant adverse reactions
observed in any of these studies.
Clinical signs in dogs that received a single inhalation dose of SYMBICORT (a combination of budesonide and formoterol) in
a dry powder included tremor, mucosal redness, nasal catarrh, redness of intact skin, abdominal respiration, vomiting, and
salivation; in the rat, the only clinical sign observed was increased respiratory rate in the first hour after dosing. No deaths
occurred in rats given a combination of budesonide and formoterol at acute inhalation doses of 97 and 3 mg/kg, respectively
(approximately 1200 and 1350 times the maximum recommended human daily inhalation dose on a mcg/m2 basis).
No deaths occurred in dogs given a combination of budesonide and formoterol at the acute inhalation doses of 732 and
22 mcg/kg, respectively (approximately 30 times the maximum recommended human daily inhalation dose of budesonide and
formoterol on a mcg/m2 basis).
Budesonide
The potential for acute toxic effects following overdose of budesonide is low. If used at excessive doses for prolonged periods,
systemic corticosteroid effects such as hypercorticism may occur [see WARNINGS AND PRECAUTIONS]. Budesonide at five
times the highest recommended dose (3200 mcg daily) administered to humans for 6 weeks caused a significant reduction
(27%) in the plasma cortisol response to a 6-hour infusion of ACTH compared with placebo (+1%). The corresponding effect
of 10 mg prednisone daily was a 35% reduction in the plasma cortisol response to ACTH.
In mice, the minimal inhalation lethal dose was 100 mg/kg (approximately 600 times the maximum recommended human
daily inhalation dose on a mcg/m2 basis). In rats, there were no deaths following the administration of an inhalation dose of
68 mg/kg (approximately 900 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). The
minimal oral lethal dose in mice was 200 mg/kg (approximately 1300 times the maximum recommended human daily
inhalation dose on a mcg/m2 basis) and less than 100 mg/kg in rats (approximately 1300 times the maximum recommended
human daily inhalation dose on a mcg/m2 basis).
Formoterol
An overdose of formoterol would likely lead to an exaggeration of effects that are typical for beta2-agonists: seizures,
angina, hypertension, hypotension, tachycardia, atrial and ventricular tachyarrhythmias, nervousness, headache, tremor,
palpitations, muscle cramps, nausea, dizziness, sleep disturbances, metabolic acidosis, hyperglycemia, hypokalemia. As with
all sympathomimetic medications, cardiac arrest and even death may be associated with abuse of formoterol. No clinically
significant adverse reactions were seen when formoterol was delivered to adult patients with acute bronchoconstriction at
a dose of 90 mcg/day over 3 hours or to stable asthmatics 3 times a day at a total dose of 54 mcg/day for 3 days.
Treatment of formoterol overdosage consists of discontinuation of the medication together with institution of appropriate
symptomatic and/or supportive therapy. The judicious use of a cardioselective beta-receptor blocker may be considered,
bearing in mind that such medication can produce bronchospasm. There is insufficient evidence to determine if dialysis
is beneficial for overdosage of formoterol. Cardiac monitoring is recommended in cases of overdosage.
No deaths were seen in mice given formoterol at an inhalation dose of 276 mg/kg (more than 62,200 times the maximum
recommended human daily inhalation dose on a mcg/m2 basis). In rats, the minimum lethal inhalation dose was 40 mg/kg
(approximately 18,000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). No deaths
were seen in mice that received an oral dose of 2000 mg/kg (more than 450,000 times the maximum recommended human
daily inhalation dose on a mcg/m2 basis). Maximum nonlethal oral doses were 252 mg/kg in young rats and 1500 mg/kg
in adult rats (approximately 114,000 times and 675,000 times the maximum recommended human inhalation dose on
a mcg/m2 basis).
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eral ward or an ICU was deemed
discretionary. “Contrary to [our]
prespecified hypothesis, [our] findings suggest that ICU admission for
borderline patients … is associated
with reduced mortality without a
considerable increase in costs,” said
Dr. Thomas S. Valley of the division
of pulmonary and critical care medicine, University of Michigan, Ann
Arbor, and his associates.
The investigators analyzed data
from the American Hospital Association’s annual surveys and the Healthcare Cost Reporting Information
Systems regarding 1,327,370 Medicare
patients admitted to 2,988 hospitals
across the country during a recent
2-year period. A total of 328,404 pa-
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tients (29.5% of the study population)
were admitted to ICUs and the remainder to general hospital wards.
After the data were adjusted to account for numerous patient, disease,
and hospital variables, ICU admission
was associated with significantly lower
30-day mortality (14.8%), compared
with general ward admission (20.5%)
– an absolute reduction of 5.7%.
Yet the differences between the two
groups were nonsignificant regarding
payments by Medicare ($9,918 for
ICU vs. $11,238 for general ward care)
and hospital costs ($14,162 for ICU vs.
$11,320 for general ward care).
These findings were consistent
across numerous sensitivity analyses,
including some that compared urban
against rural hospitals, white against
nonwhite patients, small against
large ICUs, and severely ill against
less severely ill patients, Dr. Valley
and his associates said ( JAMA. 2015
Sep 22;314[12]:1272-79. doi: 10.1001.
jama.2015.11068).
There are several reasons why ICU
care might be beneficial for “borderline” patients with pneumonia:
Greater attention from nurses and
other clinicians could allow for more
timely recognition of decompensation, more aggressive care is more
likely to head off the development
of sepsis, better adherence to guideContinued on following page

PRACTICE ECONOMICS

CHES TP HY SI CI AN. ORG • OCT OBE R 2015

67

Value-based care poses new legal risks for doctors
Frontline Medical News

T

he government’s push toward
value-based care aims to fix a
broken reimbursement system
and improve quality of care for patients. But the new payment models
also bring new legal risks for physicians, experts and antifraud officials
warned.
“Novel payment methodologies
may present new program integrity vulnerabilities,” Dr. Shantanu
Agrawal, director of the center for
program integrity at the Centers for
Medicare & Medicaid Services, said
at an American Bar Association meeting. “As they assume financial risk,
providers are also assuming program
integrity risk. Without adequate controls, provider-run systems may be
relatively vulnerable.”
The Department of Health & Human Services plans to have 30% of
Medicare payments in value-based
payment structures by the end of
2016, and 50% by the end of 2018.
The transition will be driven through
investments in alternative payment
models such as Accountable Care
Organizations (ACOs), advanced
primary care medical home models,
bundled payments models, and integrated care demonstrations for Medicare and Medicaid patients.
At the end of 2014, value-based
payments represented 20% of Medicare fee-for-service payments to providers, according to CMS data. The
rate was fueled by government programs such as the Medicare Shared
Savings Program (MSSP), Pioneer
ACOs, the Bundled Payments for
Care Improvement Initiative, and the
Comprehensive Primary Care Initiative. Meanwhile, HHS is encouraging
private payers, marketplace plans,

the same high standards,” he said.
Medicare Advantage plans, and state
or other information physicians are
“Providers should have basic finanMedicaid programs to move in the
required to submit to the governcial mechanisms in place, with more
same value-based direction.
ment could be considered falsificasophisticated systems requiring more
With so many new regulations,
tion and lead to False Claims Act
sophisticated methods,” to ensure
mandates, and programs coming
violations.
validation.
down the pipeline, physicians are
“Providers are responsible for the
CMS officials recommend doctors
likely not thinking about the legal
information reported and should enconduct independent audits of their
dangers that may arise with alternasure that the appropriate checks and
accounts, manual validation of retive payment structures, said Mark
balances are in place that verify data
cord system accuracy, and periodic
S. Kopson, a health law attorney in
is reported timely and accurately,”
verification of subcontractor claims
Bloomfield Hills, Mich., and chair of
Tony A. Salters, a CMS spokesman,
to confirm the accuracy of claims
the American Health Lawyers Assosaid in an interview. “For some
and costs within new payment
ciation’s Payers, Plans, and Managed
models, providers must attest to the
models.
Care Practice Group.
These are “all routine steps
Fee-for-service models can
that practitioners can take in
involve claims “about excess
their own offices but which are
treatments and unnecessary
even more important when the
services to drive up reimdoctor assumes responsibility
bursement,” Mr. Kopson said
for a larger scope of services,”
in an interview. “When you
Mr. Salters said.
get into these [value-based]
Gaps in documentation surtypes of programs, it’s the exrounding bundled payments
act opposite. The real threat
can be another legal land mine,
is the withholding of necesMr. Kopson noted. Adequate
sary care in order to reduce
records of the care spectrum
expenses and therefore drive
are essential to prevent accusaup those margins for the protions that care was not providviders.”
ed during a single episode of
To avoid such claims, physi- Dr. Shantanu Agrawal, director of the CMS center for
care, or over a specific period
cians should ensure that their program integrity, said, “Without adequate controls,
provider-run systems may be relatively vulnerable.”
of time.
charts include the reasoning
“You have to capture and
behind treatment decisions
document all the services you are deand a thorough record of why ceraccuracy of this data. [To] report inlivering, and have accurate tracking
tain treatments were chosen and
accurately could result in violations
in place for the entire continuum of
diagnoses were made, Mr. Kopson
of federal laws.”
care,” Mr. Kopson said.
advised.
Physician-run payment models,
The CMS recommends that phy“Going forward, your charting
such as doctor-led ACOs, may also
sicians establish a strong compliance
better be completely accurate and de- draw legal scrutiny if physicians fail
program to assist with antifraud contailed so that you don’t leave room for to prevent bad behavior by de facto
the government to make an argument partners. Physicians must ensure that trols of new payment systems. When
creating or updating a compliance
that you should have provided this or
all costs claimed by subcontractors,
program, government officials said
that additional treatment,” he said.
other providers, and suppliers who
providers should consider the unique
Inaccurate reporting of enrollment are paid from or authorized by the
characteristics of the model in which
data or financial information within
provider-run system, have been valithey participate.
new payment models could also land dated, Mr. Salters said.
doctors in legal trouble, according to
“Doctors need to be aware that
agallegos@frontlinemedcom.com
CMS officials.
other entities who become new
On Twitter @legal_med
Problematic reports, enrollee data, partners should hold themselves to
A LICIA GALLEGOS /FRONTLINE MEDICAL N EWS
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line-based treatment is known to improve mortality, and a greater likelihood of being managed by
a pulmonary or critical care specialist with greater
expertise in pneumonia care should improve outcomes, the researchers noted.
Their study findings have important implications for health care reform. “In order to contain
U.S. health care costs, it has been suggested that
reducing critical care bed supply would result
in more efficient admission decisions and cost
savings with minimal mortality decrements,” Dr.
Valley and his associates said. This “presumes that
ICU admission for discretionary patients provides
minimal benefit but substantially increases costs.”
The results of this study clearly refute that assumption, they said.

T

his study provides important empirical evidence that ICU admission can benefit “lowrisk” patients. It demonstrates that the value of
intensive care extends beyond mere life support
for patients with an acutely failing organ and instead includes all the organizational and human
resources that comprise an ICU.
It would be tempting to use these results to
justify more liberal ICU admission, but that
would be untenable in this era of constrained
health care resources. Rather than increasing
ICU use, we should make general wards function more like ICUs. The task at hand is to study
why intensive care saves lives, then use that
information to make hospital care safe and ef-

fective for all patients, regardless of where in the
hospital they are cared for.
Dr. Ian J. Barbash is in the division of pulmonary,
allergy, and critical care medicine at the University of
Pittsburgh. Dr. Jeremy M. Kahn is in the department
of health policy and management at the university’s
Graduate School of Public Health. Both Dr. Barbash
and Dr. Kahn are also at the university’s Clinical
Research, Investigation, and Systems Modeling of
Acute Illness Center. Both authors reported having
no relevant financial disclosures. They made these
remarks in an editorial accompanying Dr. Valley’s
report (JAMA. 2015;314:1240-41. doi: 10.1001/
jama.2015.11171).

Reduce lung function decline

Delay IPF
progression
with Esbriet

Indication
Esbriet® (pirfenidone) is indicated for the treatment of idiopathic pulmonary fibrosis (IPF).

Select Important Safety Information
Elevated liver enzymes: Increases in ALT and AST >3× ULN have been reported in patients treated with Esbriet. Rarely these have been
associated with concomitant elevations in bilirubin. Patients treated with Esbriet had a higher incidence of elevations in ALT or AST than placebo
patients (3.7% vs 0.8%, respectively). No cases of liver transplant or death due to liver failure that were related to Esbriet have been reported.
However, the combination of transaminase elevations and elevated bilirubin without evidence of obstruction is generally recognized as an
important predictor of severe liver injury that could lead to death or the need for liver transplants in some patients. Conduct liver function tests
(ALT, AST, and bilirubin) prior to initiating Esbriet, then monthly for the first 6 months and every 3 months thereafter. Dosage modifications or
interruption may be necessary.
Photosensitivity reaction or rash: Patients treated with Esbriet had a higher incidence of photosensitivity reactions (9%) compared with
patients treated with placebo (1%). Patients should avoid or minimize exposure to sunlight (including sunlamps), use a sunblock (SPF 50 or higher),
and wear clothing that protects against sun exposure. Patients should avoid concomitant medications that cause photosensitivity. Dosage reduction
or discontinuation may be necessary.
Gastrointestinal disorders: Gastrointestinal events of nausea, diarrhea, dyspepsia, vomiting, gastroesophageal reflux disease, and abdominal
pain were more frequently reported in patients treated with Esbriet. Dosage reduction or interruption for gastrointestinal events was required
in 18.5% of patients in the Esbriet 2403 mg/day group, as compared to 5.8% of patients in the placebo group; 2.2% of patients in the Esbriet
2403 mg/day group discontinued treatment due to a gastrointestinal event, as compared to 1.0% in the placebo group. The most common (>2%)
gastrointestinal events that led to dosage reduction or interruption were nausea, diarrhea, vomiting, and dyspepsia. Dosage modifications may
be necessary in some cases.
Adverse reactions: The most common adverse reactions (≥10%) were nausea, rash, abdominal pain, upper respiratory tract infection, diarrhea,
fatigue, headache, dyspepsia, dizziness, vomiting, anorexia, gastroesophageal reflux disease, sinusitis, insomnia, weight decreased, and arthralgia.
Drug interactions: Concomitant administration with strong inhibitors of CYP1A2 (eg, fluvoxamine) significantly increases systemic exposure of
Esbriet and is not recommended. Discontinue prior to administration of Esbriet. If strong CYP1A2 inhibitors cannot be avoided, dosage reductions
of Esbriet are recommended. Monitor for adverse reactions and consider discontinuation of Esbriet as needed.
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Proven to delay progression in IPF1
Fewer patients had a meaningful decline in lung function with Esbriet
at 52 weeks vs placebo (17% vs 32% of patients had ≥10% decline in
%FVC, P<0.001). Treatment effect was evident at 13 weeks (P<0.001)
and increased through trial duration1,2,*,†
More patients had stable lung function with Esbriet than with placebo
at 52 weeks (23% vs 10%) 2,*,‡
In clinical trials, elevated liver enzymes, photosensitivity reactions,
and gastrointestinal disorders have been reported with Esbriet2
Esbriet has been approved outside the US since 2011, with approximately
15,000 patients treated with pirfenidone worldwide3

Learn more about Esbriet and how to access medication at Esbriet.com.
*The efficacy of Esbriet was evaluated in three phase 3, randomized, double-blind, placebo-controlled
trials. In ASCEND, 555 patients with IPF were randomized to receive Esbriet 2403 mg/day or placebo
for 52 weeks. Eligible patients had %FVC between 50%-90% and %DLCO between 30%-90%. The primary
endpoint was change in %FVC from baseline to week 52.

Concomitant administration of Esbriet and ciprofloxacin (a moderate inhibitor of CYP1A2) moderately increases exposure to Esbriet. If ciprofloxacin
at the dosage of 750 mg twice daily cannot be avoided, dosage reductions are recommended. Monitor patients closely when ciprofloxacin is used.
Agents that are moderate or strong inhibitors of both CYP1A2 and CYP isoenzymes involved in the metabolism of Esbriet should be avoided during treatment.
The concomitant use of a CYP1A2 inducer may decrease the exposure of Esbriet, and may lead to loss of efficacy. Concomitant use of strong
CYP1A2 inducers should be avoided.
Specific populations: Esbriet should be used with caution in patients with mild to moderate (Child-Pugh Class A and B) hepatic impairment.
Monitor for adverse reactions and consider dosage modification or discontinuation of Esbriet as needed. The safety, efficacy, and pharmacokinetics
of Esbriet have not been studied in patients with severe hepatic impairment. Esbriet is not recommended for use in patients with severe (Child-Pugh
Class C) hepatic impairment.
Esbriet should be used with caution in patients with mild (CLcr 50-80 mL/min), moderate (CLcr 30-50 mL/min), or severe (CLcr less than 30 mL/min)
renal impairment. Monitor for adverse reactions and consider dosage modification or discontinuation of Esbriet as needed. The safety, efficacy,
and pharmacokinetics of Esbriet have not been studied in patients with end-stage renal disease requiring dialysis. Use of Esbriet in patients with
end-stage renal disease requiring dialysis is not recommended.
Smoking causes decreased exposure to Esbriet, which may alter the efficacy profile of Esbriet. Instruct patients to stop smoking prior to treatment
with Esbriet and to avoid smoking when using Esbriet.

You may report side effects to the FDA at 1-800-FDA-1088 or www.fda.gov/medwatch. You may also report side effects
to Genentech at 1-888-835-2555.
Please see Brief Summary of Prescribing Information on adjacent pages for additional important safety information.
†Rank ANCOVA with lowest rank imputation for missing data due to death. Patients who died were counted in the ≥10% decline category.
‡Stable was defined as no decline in lung function.
References: 1. King TE Jr, Bradford WZ, Castro-Bernardini S, et al. A phase 3 trial of pirfenidone in patients with idiopathic pulmonary fibrosis. N Engl J Med. 2014;370:2083-2092. Erratum in:
N Engl J Med. 2014;371:1172. 2. Esbriet full Prescribing Information. InterMune, Inc. October 2014. 3. InterMune, Inc. Data on file.

© 2015 Genentech USA, Inc. All rights reserved. ESB/021215/0039
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ESBRIET® (pirfenidone)

Rx only
BRIEF SUMMARY
The following is a brief summary of the full Prescribing Information for ESBRIET®
(pirfenidone). Please review the full Prescribing Information prior to prescribing
ESBRIET.
INDICATIONS AND USAGE
ESBRIET is indicated for the treatment of idiopathic pulmonary fibrosis (IPF).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Elevated Liver Enzymes
Increases in ALT and AST >3 × ULN have been reported in patients treated with
ESBRIET. Rarely these have been associated with concomitant elevations in
bilirubin. Patients treated with ESBRIET 2403 mg/day in the three Phase 3 trials
had a higher incidence of elevations in ALT or AST ≥3 × ULN than placebo patients
(3.7% vs. 0.8%, respectively). Elevations ≥10 × ULN in ALT or AST occurred in
0.3% of patients in the ESBRIET 2403 mg/day group and in 0.2% of patients in
the placebo group. Increases in ALT and AST ≥3 × ULN were reversible with
dose modification or treatment discontinuation. No cases of liver transplant
or death due to liver failure that were related to ESBRIET have been reported.
However, the combination of transaminase elevations and elevated bilirubin
without evidence of obstruction is generally recognized as an important predictor
of severe liver injury, that could lead to death or the need for liver transplants
in some patients. Conduct liver function tests (ALT, AST, and bilirubin) prior to
the initiation of therapy with ESBRIET in all patients, then monthly for the first
6 months and every 3 months thereafter. Dosage modifications or interruption
may be necessary for liver enzyme elevations [see Dosage and Administration
sections 2.1 and 2.3 in full Prescribing Information].

Table 1. Adverse Reactions Occurring in ≥10% of ESBRIET-Treated
Patients and More Commonly Than Placebo in Studies 1, 2, and 3
% of Patients (0 to 118 Weeks)
ESBRIET
2403 mg/day
(N = 623)

Placebo
(N = 624)

Nausea

36%

16%

Rash

30%

10%

Abdominal Pain1

24%

15%

Upper Respiratory Tract Infection

27%

25%

Photosensitivity Reaction or Rash
Patients treated with ESBRIET 2403 mg/day in the three Phase 3 studies had
a higher incidence of photosensitivity reactions (9%) compared with patients
treated with placebo (1%). The majority of the photosensitivity reactions occurred
during the initial 6 months. Instruct patients to avoid or minimize exposure to
sunlight (including sunlamps), to use a sunblock (SPF 50 or higher), and to wear
clothing that protects against sun exposure. Additionally, instruct patients to avoid
concomitant medications known to cause photosensitivity. Dosage reduction or
discontinuation may be necessary in some cases of photosensitivity reaction or
rash [see Dosage and Administration section 2.3 in full Prescribing Information].

Diarrhea

26%

20%

Fatigue

26%

19%

Headache

22%

19%

Dyspepsia

19%

7%

Dizziness

18%

11%

Vomiting

13%

6%

Anorexia

13%

5%

Gastrointestinal Disorders
In the clinical studies, gastrointestinal events of nausea, diarrhea, dyspepsia,
vomiting, gastro-esophageal reflux disease, and abdominal pain were more
frequently reported by patients in the ESBRIET treatment groups than in those
taking placebo. Dosage reduction or interruption for gastrointestinal events was
required in 18.5% of patients in the 2403 mg/day group, as compared to 5.8%
of patients in the placebo group; 2.2% of patients in the ESBRIET 2403 mg/day
group discontinued treatment due to a gastrointestinal event, as compared to
1.0% in the placebo group. The most common (>2%) gastrointestinal events that
led to dosage reduction or interruption were nausea, diarrhea, vomiting, and
dyspepsia. The incidence of gastrointestinal events was highest early in the
course of treatment (with highest incidence occurring during the initial 3 months)
and decreased over time. Dosage modifications may be necessary in some cases
of gastrointestinal adverse reactions [see Dosage and Administration section 2.3
in full Prescribing Information].

Gastro-esophageal Reflux Disease

11%

7%

Sinusitis

11%

10%

Insomnia

10%

7%

Weight Decreased

10%

5%

Arthralgia

10%

7%

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections
of the labeling:
• Liver Enzyme Elevations [see Warnings and Precautions]
• Photosensitivity Reaction or Rash [see Warnings and Precautions]
• Gastrointestinal Disorders [see Warnings and Precautions]
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Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in
the clinical trials of another drug and may not reflect the rates observed in practice.
The safety of pirfenidone has been evaluated in more than 1400 subjects with
over 170 subjects exposed to pirfenidone for more than 5 years in clinical trials.
ESBRIET was studied in 3 randomized, double-blind, placebo-controlled trials
(Studies 1, 2, and 3) in which a total of 623 patients received 2403 mg/day of
ESBRIET and 624 patients received placebo. Subjects ages ranged from 40 to
80 years (mean age of 67 years). Most patients were male (74%) and Caucasian
(95%). The mean duration of exposure to ESBRIET was 62 weeks (range: 2 to
118 weeks) in these 3 trials.
At the recommended dosage of 2403 mg/day, 14.6% of patients on ESBRIET
compared to 9.6% on placebo permanently discontinued treatment because
of an adverse event. The most common (>1%) adverse reactions leading
to discontinuation were rash and nausea. The most common (>3%) adverse
reactions leading to dosage reduction or interruption were rash, nausea, diarrhea,
and photosensitivity reaction.
The most common adverse reactions with an incidence of ≥10% and more
frequent in the ESBRIET than placebo treatment group are listed in Table 1.

Adverse Reaction

1

Includes abdominal pain, upper abdominal pain, abdominal distension, and stomach discomfort.

Adverse reactions occurring in ≥5 to <10% of ESBRIET-treated patients and more
commonly than placebo are photosensitivity reaction (9% vs. 1%), decreased
appetite (8% vs. 3%), pruritus (8% vs. 5%), asthenia (6% vs. 4%), dysgeusia (6%
vs. 2%), and non-cardiac chest pain (5% vs. 4%).
Postmarketing Experience
In addition to adverse reactions identified from clinical trials the following adverse
reactions have been identified during postapproval use of pirfenidone. Because
these reactions are reported voluntarily from a population of uncertain size, it is
not always possible to reliably estimate their frequency.
Blood and Lymphatic System Disorders
Agranulocytosis
Immune System Disorders
Angioedema
Hepatobiliary Disorders
Bilirubin increased in combination with increases of ALT and AST
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DRUG INTERACTIONS
CYP1A2 Inhibitors
Pirfenidone is metabolized primarily (70 to 80%) via CYP1A2 with minor
contributions from other CYP isoenzymes including CYP2C9, 2C19, 2D6 and 2E1.

Hepatic Impairment
ESBRIET should be used with caution in patients with mild (Child Pugh Class A) to
moderate (Child Pugh Class B) hepatic impairment. Monitor for adverse reactions
and consider dosage modification or discontinuation of ESBRIET as needed [see
Dosage and Administration section 2.2 in full Prescribing Information].
The safety, efficacy, and pharmacokinetics of ESBRIET have not been studied
in patients with severe hepatic impairment. ESBRIET is not recommended for
use in patients with severe (Child Pugh Class C) hepatic impairment [see Clinical
Pharmacology section 12.3 in full Prescribing Information].

Strong CYP1A Inhibitors
The concomitant administration of ESBRIET and fluvoxamine or other
strong CYP1A2 inhibitors (e.g., enoxacin) is not recommended because it
significantly increases exposure to ESBRIET [see Clinical Pharmacology
section 12.3 in full Prescribing Information]. Use of fluvoxamine or other strong
CYP1A2 inhibitors should be discontinued prior to administration of ESBRIET and
avoided during ESBRIET treatment. In the event that fluvoxamine or other strong
CYP1A2 inhibitors are the only drug of choice, dosage reductions are recommended.
Monitor for adverse reactions and consider discontinuation of ESBRIET as needed
[see Dosage and Administration section 2.4 in full Prescribing Information].
Moderate CYP1A Inhibitors
Concomitant administration of ESBRIET and ciprofloxacin (a moderate inhibitor of
CYP1A2) moderately increases exposure to ESBRIET [see Clinical Pharmacology
section 12.3 in full Prescribing Information]. If ciprofloxacin at the dosage of 750
mg twice daily cannot be avoided, dosage reductions are recommended [see
Dosage and Administration section 2.4 in full Prescribing Information]. Monitor
patients closely when ciprofloxacin is used at a dosage of 250 mg or 500 mg
once daily.
Concomitant CYP1A2 and other CYP Inhibitors
Agents or combinations of agents that are moderate or strong inhibitors of both
CYP1A2 and one or more other CYP isoenzymes involved in the metabolism of
ESBRIET (i.e., CYP2C9, 2C19, 2D6, and 2E1) should be discontinued prior to and
avoided during ESBRIET treatment.
CYP1A2 Inducers
The concomitant use of ESBRIET and a CYP1A2 inducer may decrease
the exposure of ESBRIET and this may lead to loss of efficacy. Therefore,
discontinue use of strong CYP1A2 inducers prior to ESBRIET treatment and
avoid the concomitant use of ESBRIET and a strong CYP1A2 inducer [see Clinical
Pharmacology section 12.3 in full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic Effects: Pregnancy Category C.
There are no adequate and well-controlled studies of ESBRIET in pregnant women.
Pirfenidone was not teratogenic in rats and rabbits. Because animal reproduction
studies are not always predictive of human response, ESBRIET should be used
during pregnancy only if the benefit outweighs the risk to the patient.
A fertility and embryo-fetal development study with rats and an embryo-fetal
development study with rabbits that received oral doses up to 3 and 2 times,
respectively, the maximum recommended daily dose (MRDD) in adults (on mg/m2
basis at maternal doses up to 1000 and 300 mg/kg/day, respectively) revealed
no evidence of impaired fertility or harm to the fetus due to pirfenidone. In the
presence of maternal toxicity, acyclic/irregular cycles (e.g., prolonged estrous
cycle) were seen in rats at doses approximately equal to and higher than the
MRDD in adults (on a mg/m 2 basis at maternal doses of 450 mg/kg/day and
higher). In a pre- and post-natal development study, prolongation of the gestation
period, decreased numbers of live newborn, and reduced pup viability and body
weights were seen in rats at an oral dosage approximately 3 times the MRDD in
adults (on a mg/m2 basis at a maternal dose of 1000 mg/kg/day).
Nursing Mothers
A study with radio-labeled pirfenidone in rats has shown that pirfenidone or its
metabolites are excreted in milk. It is not known whether ESBRIET is excreted
in human milk. Because many drugs are excreted in human milk and because of
the potential for serious adverse reactions in nursing infants, a decision should
be made whether to discontinue nursing or to discontinue ESBRIET, taking into
account the importance of the drug to the mother.
Pediatric Use
Safety and effectiveness of ESBRIET in pediatric patients have not been established.
Geriatric Use
Of the total number of subjects in the clinical studies receiving ESBRIET, 714
(67%) were 65 years old and over, while 231 (22%) were 75 years old and over.
No overall differences in safety or effectiveness were observed between older
and younger patients. No dosage adjustment is required based upon age.
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Renal Impairment
ESBRIET should be used with caution in patients with mild (CLcr 50–80 mL/min),
moderate (CL cr 30–50 mL/min), or severe (CL cr less than 30 mL/min) renal
impairment [see Clinical Pharmacology section 12.3 in full Prescribing Information].
Monitor for adverse reactions and consider dosage modification or discontinuation
of ESBRIET as needed [see Dosage and Administration section 2.3 in full Prescribing
Information]. The safety, efficacy, and pharmacokinetics of ESBRIET have not been
studied in patients with end-stage renal disease requiring dialysis. Use of ESBRIET
in patients with end-stage renal diseases requiring dialysis is not recommended.
Smokers
Smoking causes decreased exposure to ESBRIET [see Clinical Pharmacology
section 12.3 in full Prescribing Information], which may alter the efficacy profile
of ESBRIET. Instruct patients to stop smoking prior to treatment with ESBRIET
and to avoid smoking when using ESBRIET.
OVERDOSAGE
There is limited clinical experience with overdosage. Multiple dosages of ESBRIET up
to a maximum tolerated dose of 4005 mg per day were administered as five 267 mg
capsules three times daily to healthy adult volunteers over a 12-day dose escalation.
In the event of a suspected overdosage, appropriate supportive medical care
should be provided, including monitoring of vital signs and observation of the
clinical status of the patient.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Liver Enzyme Elevations
Advise patients that they may be required to undergo liver function testing
periodically. Instruct patients to immediately report any symptoms of a liver
problem (e.g., skin or the white of eyes turn yellow, urine turns dark or brown
[tea colored], pain on the right side of stomach, bleed or bruise more easily than
normal, lethargy) [see Warnings and Precautions].
Photosensitivity Reaction or Rash
Advise patients to avoid or minimize exposure to sunlight (including sunlamps)
during use of ESBRIET because of concern for photosensitivity reactions or rash.
Instruct patients to use a sunblock and to wear clothing that protects against sun
exposure. Instruct patients to report symptoms of photosensitivity reaction or
rash to their physician. Temporary dosage reductions or discontinuations may
be required [see Warnings and Precautions].
Gastrointestinal Events
Instruct patients to report symptoms of persistent gastrointestinal effects
including nausea, diarrhea, dyspepsia, vomiting, gastro-esophageal reflux disease,
and abdominal pain. Temporary dosage reductions or discontinuations may be
required [see Warnings and Precautions].
Smokers
Encourage patients to stop smoking prior to treatment with ESBRIET and to
avoid smoking when using ESBRIET [see Clinical Pharmacology section 12.3 in
full Prescribing Information].
Take with Food
Instruct patients to take ESBRIET with food to help decrease nausea and dizziness.
Manufactured for:
InterMune, Inc.
Brisbane, CA 94005 USA

All marks used herein are property of InterMune, Inc.
© InterMune, Inc. 2015. All rights reserved. ESB/021115/0037
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Medicare hospitalrelated mortality down
BY RICHARD FRANKI

Frontline Medical News

S

everal measures of mortality declined among hospitalized Medicare fee-for-service beneficiaries
from 1999 to 2013, a study showed.
Over that time period, in-hospital
mortality dropped from 1.3% to
0.71%. Meanwhile, 30-day mortality declined from 2.16% in 1999 to
1.65% in 2013, and 1-year mortality
slipped from 4.49% to 3.48% among
60,056,069 individuals aged 65 years
or older who were enrolled in a
Medicare fee-for-service plan for at
least 1 month over the study period,
reported Dr. Harlan M. Krumholz of
Yale University, New Haven, Conn.,
and his associates.

Most physicians still
work in small practices

The decline in mortality was accompanied by a drop in the number
of hospitalizations, which went
from more than 35,000/100,000
person-years of enrollment in 1999
to just under 27,000 in 2013. The
number of beneficiaries admitted to the hospital at least once
went down as well, from almost
22,000/100,000 person-years to
more than 17,000, as did the number of hospitalizations that involved
major surgery: 3,784/100,000 person-years in 1999 and 3,105 in 2013
( JAMA 2015;314:355-65).
Dr. Krumholz is supported by a
grant from the National Heart, Lung,
and Blood Institute.

BY RICHARD FRANKI

Frontline Medical News

W

hile medical practice arrangments seem to have changed
dramatically over the last 30 years,
the majority of physicians still work
in small practices, the American
Medical Association reported.
In a 2014 AMA survey, almost
61% of respondents worked in
practices of 10 or fewer physicians.
That’s down from the 80% reported by the AMA in 1983, but it still
qualifies as a majority. Over that
same period, the proportion of
physicians working in practices of
25 or more increased from 5% to
20%.
These changes in practice size were

rfranki@frontlinemedcom.com

Mortality among hospitalized Medicare beneficiaries, 1999-2013
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Task force proposes to replace ABIM’s 10-year MOC exam
BY ALICIA GALLEGOS

Frontline Medical News

A

task force convened by the American Board of
Internal Medicine has proposed replacing the
board’s 10-year Maintenance of Certification exam
with more meaningful assessments and exploring
certification in specialized areas.
The Assessment 2020 Task Force, which convened in 2013 to evaluate the ABIM Maintenance
of Certification (MOC) program, released its
proposals in a report that aims to inform ongoing
redesign of ABIM’s Certification and MOC programs, according to Dr. Richard J. Baron, ABIM
president and CEO.
The independent task force includes representatives from ABIM leadership and experts in assessment, education, health care, and consumer

advocacy. The task force recommends that ABIM
focus MOC assessments on cognitive and technical skills, recognize specialization, and consider
certification in specialized areas without requiring
maintenance of underlying certificates. On that
final recommendation, ABIM has already started
such changes. In July, the board announced that no
disciplines within its MOC program will require
underlying certification and that all diplomates can
choose the certifications they wish to maintain.
The task force also recommends that ABIM replace its 10-year secure exam with more frequent
assessments. The assessments could be taken in a
secure setting – possibly at home with remote authentication – with the potential for some portion
to be open book but still timed.
“The Assessment 2020 Task Force members provided useful insights and recommendations that

will be instrumental as we reshape certification to
meet physicians’ and society’s changing needs,” Dr.
Clarence H. Braddock III, chair of the ABIM board
of directors, said in a statement. “We now need to
hear constructive feedback from the internal medicine community on these recommendations, begin
to determine their feasibility and develop implementation plans where needed.”
Dr. Wayne J. Riley, president of the American
College of Physicians, said the college is hopeful
that the new report will lead to positive changes
that raise the MOC’s relevance and value to physicians and patients. “We remain committed to advocating for substantial and meaningful reforms to
the ABIM MOC program,” he said in an interview.
agallegos@frontlinemedcom.com
On Twitter @legal_med
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Hospitalization-related mortality, %

related to changes in practice ownership, the AMA noted. In 1983, the percentage of physicians who were the
owners of their practices was 76%. In
2014, that number was 51%.
Looking at short-term data
comparing the 2014 survey with
one from 2012, the AMA found
that the “share of physicians who
worked directly for a hospital or in
practices that were at least partially owned by a hospital increased
from 29% in 2012 to 32.8% in 2014.
Over that 2-year period, the share
of physicians who were directly
employed by a hospital increased
from 5.6% to 7.2%, while the percentage of physicians who were in
solo practice decreased from 18.4%
to 17.1%.”

There’s

MORE TO ME
than COPD.
(chronic obstructive
pulmonary disease)

I AM:
a gardener, an
environmentalist,
a passionate
cook

BREO ELLIPTA 100/25—Improves lung function, and also
reduces exacerbations in patients with a history of exacerbations
Indications
t#3&0JTBDPNCJOBUJPOJOIBMFEDPSUJDPTUFSPJEMPOHBDUJOHCFUB BESFOFSHJDBHPOJTU *$4-"#" JOEJDBUFEGPSUIFMPOHUFSN PODFEBJMZ NBJOUFOBODFUSFBUNFOU
PGBJSnPXPCTUSVDUJPOJOQBUJFOUTXJUIDISPOJDPCTUSVDUJWFQVMNPOBSZEJTFBTF $01% JODMVEJOHDISPOJDCSPODIJUJTBOEPSFNQIZTFNB#3&0JTBMTPJOEJDBUFEUP
SFEVDFFYBDFSCBUJPOTPG$01%JOQBUJFOUTXJUIBIJTUPSZPGFYBDFSCBUJPOT#3&0JTUIFPOMZTUSFOHUIJOEJDBUFEGPS$01%
t#3&0JT/05JOEJDBUFEGPSUIFSFMJFGPGBDVUFCSPODIPTQBTN

Important Safety Information for BREO 100/25 for COPD
WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as vilanterol, one of the active ingredients in BREO, increase the risk of asthma-related
death. A placebo-controlled trial with another LABA (salmeterol) showed an increase in asthma-related deaths. This finding with salmeterol is
considered a class effect of all LABA. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids (ICS)
or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA.
CONTRAINDICATIONS
t#3&0JTDPOUSBJOEJDBUFEGPSQSJNBSZUSFBUNFOUPGTUBUVTBTUINBUJDVTPSPUIFSBDVUFFQJTPEFTPG$01%PSBTUINBXIFSFJOUFOTJWFNFBTVSFTBSFSFRVJSFE
t#3&0JTDPOUSBJOEJDBUFEJOQBUJFOUTXJUITFWFSFIZQFSTFOTJUJWJUZUPNJMLQSPUFJOTPSEFNPOTUSBUFEIZQFSTFOTJUJWJUZUPnVUJDBTPOFGVSPBUF WJMBOUFSPM PSBOZPGUIFFYDJQJFOUT
WARNINGS AND PRECAUTIONS
t#3&0TIPVMEOPUCFJOJUJBUFEJOQBUJFOUTEVSJOHSBQJEMZEFUFSJPSBUJOHPSQPUFOUJBMMZMJGFUISFBUFOJOHFQJTPEFTPG$01%PSBTUINB
t#3&0TIPVMEOPUCFVTFEGPSUIFSFMJFGPGBDVUFTZNQUPNT JF BTSFTDVFUIFSBQZGPSUIFUSFBUNFOUPGBDVUFFQJTPEFTPGCSPODIPTQBTN"DVUFTZNQUPNTTIPVMECFUSFBUFE
XJUIBOJOIBMFE TIPSUBDUJOHCFUBBHPOJTU

Please see additional Important Safety Information for BREO 100/25 throughout this advertisement.
Please see Brief Summary of Prescribing Information, including Boxed Warning, for BREO 100/25 on the
pages following this advertisement.
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24-hour BREO 100/25 provided sustained improvement in lung function
Primary endpoint: BREO 100/25 provided a 220 mL improvement in weighted mean FEV1 (0-24 hours)
from period baseline vs placebo (P<0.001) at end of the 28-day treatment period1
SECONDARY ENDPOINT: SERIAL FEV1 (0-25 HOURS) ASSESSED OVER 1 FULL DAY AT DAYS 28 AND 291,2
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HOURS POSTDOSE
;FSPEPTFBENJOJTUSBUJPOUJNF CFUXFFOAMBOEAM 
'&7GPSDFEFYQJSBUPSZWPMVNFJOTFDPOE-4MFBTUTRVBSFT

"NVMUJDFOUFS SBOEPNJ[FE EPVCMFCMJOE QMBDFCPDPOUSPMMFE DSPTTPWFSTUVEZFWBMVBUFEUIFFGGFDUPGEBZTPGUSFBUNFOUXJUI#3&0POMVOHGVODUJPOPWFSIPVSTJO
QBUJFOUT NFBOBHFZFBST XJUI$01%†5IFQSJNBSZFOEQPJOUXBTXFJHIUFENFBO'&7 IPVST BUUIFFOEPGUIFEBZUSFBUNFOUQFSJPE QFSJPE%BZT
BOE 5IJTXBTDBMDVMBUFEGSPNQSFEPTF'&7 NFBOPGoBOEoNJOVUFNFBTVSFNFOUT BOEQPTUEPTF'&7BGUFS   BOENJOVUFTBOE       
  BOEIPVST5IFTFDPOEBSZFOEQPJOUXBTTFSJBM'&7 IPVST BUQFSJPE%BZTBOE
†

"UTDSFFOJOH QBUJFOUTIBEBNFBOQPTUCSPODIPEJMBUPSQSFEJDUFE'&7PG BNFBOQPTUCSPODIPEJMBUPS'&7GPSDFEWJUBMDBQBDJUZ '7$ SBUJPPG BOEBNFBOSFWFSTJCJMJUZPG

In a separate 6-month lung-function study: BNVMUJDFOUFS SBOEPNJ[FE EPVCMFCMJOE QBSBMMFMHSPVQTUVEZDPNQBSFEUIFFGGFDUPG#3&0WTnVUJDBTPOF
GVSPBUF '' NDHBOEWTQMBDFCP FBDIBENJOJTUFSFEPODFEBJMZCZUIF&--*15"JOIBMFS POMVOHGVODUJPOJOQBUJFOUT NFBOBHFZFBST XJUI$01%‡'PSUIF
DPQSJNBSZFOEQPJOUT #3&0TJHOJmDBOUMZJNQSPWFEXFJHIUFENFBO'&7 IPVST QPTUEPTFPO%BZCZN-WT''§BOEN-WTQMBDFCP 1GPSCPUI 
BOE#3&0EFNPOTUSBUFEBHSFBUFSEJGGFSFODFJO-4NFBODIBOHFGSPNCBTFMJOFJOUSPVHI'&7BU%BZPGN-WTQMBDFCP DPOmEFODFJOUFSWBM<$*> 
1 UIFN-EJGGFSFODFWTWJMBOUFSPM 7* NDH||EJEOPUBDIJFWFTUBUJTUJDBMTJHOJmDBODF $*o 1  
"UTDSFFOJOH QBUJFOUTIBEBNFBOQPTUCSPODIPEJMBUPSQSFEJDUFE'&7PG BNFBOQPTUCSPODIPEJMBUPS'&7'7$SBUJPPG BOEBNFBOSFWFSTJCJMJUZPG
5IFXFJHIUFENFBODPNQBSJTPOPG#3&0XJUI'' UIF*$4DPNQPOFOU XBTBTTFTTFEUPFWBMVBUFUIFDPOUSJCVUJPOPG7*UP#3&0*$4TBSFOPUBQQSPWFEBTNPOPUIFSBQZGPS$01%
||
5IFUSPVHI'&7DPNQBSJTPOPG#3&0XJUI7* UIF-"#"DPNQPOFOU XBTBTTFTTFEUPFWBMVBUFUIFDPOUSJCVUJPOPG''UP#3&07JMBOUFSPMJTOPUBQQSPWFEBTNPOPUIFSBQZ

‡
§

Important Safety Information for BREO 100/25 for COPD (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)
t#3&0TIPVMEOPUCFVTFENPSFPGUFOUIBOSFDPNNFOEFE BUIJHIFSEPTFTUIBO
SFDPNNFOEFE PSJODPOKVODUJPOXJUIPUIFSNFEJDBUJPOTDPOUBJOJOH-"#" BT
BOPWFSEPTFNBZSFTVMU$MJOJDBMMZTJHOJmDBOUDBSEJPWBTDVMBSFGGFDUTBOEGBUBMJUJFT
IBWFCFFOSFQPSUFEJOBTTPDJBUJPOXJUIFYDFTTJWFVTFPGJOIBMFETZNQBUIPNJNFUJD
ESVHT1BUJFOUTVTJOH#3&0TIPVMEOPUVTFBOPUIFSNFEJDJOFDPOUBJOJOHB-"#"
FH TBMNFUFSPM GPSNPUFSPMGVNBSBUF BSGPSNPUFSPMUBSUSBUF JOEBDBUFSPM GPS
BOZSFBTPO
t0SPQIBSZOHFBMDBOEJEJBTJTIBTPDDVSSFEJOQBUJFOUTUSFBUFEXJUI#3&0"EWJTF
QBUJFOUTUPSJOTFUIFNPVUIXJUIXBUFSXJUIPVUTXBMMPXJOHGPMMPXJOHJOIBMBUJPO
UPIFMQSFEVDFUIFSJTLPGPSPQIBSZOHFBMDBOEJEJBTJT
t"OJODSFBTFJOUIFJODJEFODFPGQOFVNPOJBIBTCFFOPCTFSWFEJOTVCKFDUTXJUI
$01%SFDFJWJOH#3&05IFSFXBTBMTPBOJODSFBTFEJODJEFODFPGQOFVNPOJBT
SFTVMUJOHJOIPTQJUBMJ[BUJPO*OTPNFJODJEFODFTUIFTFQOFVNPOJBFWFOUTXFSFGBUBM
¦*OSFQMJDBUFNPOUITUVEJFTPGTVCKFDUTXJUI$01%XIPIBEFYQFSJFODFE
B$01%FYBDFSCBUJPOJOUIFQSFWJPVTZFBS UIFSFXBTBIJHIFSJODJEFODFPG
QOFVNPOJBSFQPSUFEJOTVCKFDUTSFDFJWJOH#3&0 <PGTVCKFDUT>
nVUJDBTPOFGVSPBUF '' WJMBOUFSPM 7* NDH <PGTVCKFDUT> BOE
#3&0 <PGTVCKFDUT> UIBOJOTVCKFDUTSFDFJWJOH7*NDH
<PGTVCKFDUT> 5IFSFXBTOPGBUBMQOFVNPOJBJOTVCKFDUTSFDFJWJOH
7*PS''7*NDH5IFSFXBTGBUBMQOFVNPOJBJOTVCKFDUSFDFJWJOH#3&0
BOEJOTVCKFDUTSFDFJWJOH#3&0 GPSFBDIUSFBUNFOUHSPVQ 
t1IZTJDJBOTTIPVMESFNBJOWJHJMBOUGPSUIFQPTTJCMFEFWFMPQNFOUPGQOFVNPOJBJO
QBUJFOUTXJUI$01% BTUIFDMJOJDBMGFBUVSFTPGTVDIJOGFDUJPOTPWFSMBQXJUIUIF
TZNQUPNTPG$01%FYBDFSCBUJPOT
t1BUJFOUTXIPVTFDPSUJDPTUFSPJETBSFBUSJTLGPSQPUFOUJBMXPSTFOJOHPGFYJTUJOH
UVCFSDVMPTJTGVOHBM CBDUFSJBM WJSBM PSQBSBTJUJDJOGFDUJPOTPSPDVMBSIFSQFT
TJNQMFY"NPSFTFSJPVTPSFWFOGBUBMDPVSTFPGDIJDLFOQPYPSNFBTMFTNBZPDDVS
JOTVTDFQUJCMFQBUJFOUT6TFDBVUJPOJOQBUJFOUTXJUIUIFBCPWFCFDBVTFPGUIF
QPUFOUJBMGPSXPSTFOJOHPGUIFTFJOGFDUJPOT
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WARNINGS AND PRECAUTIONS (cont’d)
t1BSUJDVMBSDBSFJTOFFEFEGPSQBUJFOUTXIPIBWFCFFOUSBOTGFSSFEGSPNTZTUFNJDBMMZ
BDUJWFDPSUJDPTUFSPJETUPJOIBMFEDPSUJDPTUFSPJETCFDBVTFEFBUITEVFUPBESFOBM
JOTVGmDJFODZIBWFPDDVSSFEJOQBUJFOUTXJUIBTUINBEVSJOHBOEBGUFSUSBOTGFSGSPN
TZTUFNJDDPSUJDPTUFSPJETUPMFTTTZTUFNJDBMMZBWBJMBCMFJOIBMFEDPSUJDPTUFSPJET5BQFS
QBUJFOUTTMPXMZGSPNTZTUFNJDDPSUJDPTUFSPJETJGUSBOTGFSSJOHUP#3&0
t)ZQFSDPSUJDJTNBOEBESFOBMTVQQSFTTJPONBZPDDVSXJUIWFSZIJHIEPTBHFTPSBU
UIFSFHVMBSEPTBHFPGJOIBMFEDPSUJDPTUFSPJETJOTVTDFQUJCMFJOEJWJEVBMT*GTVDI
DIBOHFTPDDVS EJTDPOUJOVF#3&0TMPXMZ
t$BVUJPOTIPVMECFFYFSDJTFEXIFODPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG#3&0
XJUIMPOHUFSNLFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH$:1"JOIJCJUPST
FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS 
OFGB[PEPOF OFMmOBWJS TBRVJOBWJS UFMJUISPNZDJO USPMFBOEPNZDJO WPSJDPOB[PMF 
CFDBVTFJODSFBTFETZTUFNJDDPSUJDPTUFSPJEBOEDBSEJPWBTDVMBSBEWFSTFFGGFDUT
NBZPDDVS
t*GQBSBEPYJDBMCSPODIPTQBTNPDDVST EJTDPOUJOVF#3&0BOEJOTUJUVUFBMUFSOBUJWF
UIFSBQZ
t)ZQFSTFOTJUJWJUZSFBDUJPOTTVDIBTBOBQIZMBYJT BOHJPFEFNB SBTI BOEVSUJDBSJB
NBZPDDVSBGUFSBENJOJTUSBUJPOPG#3&0%JTDPOUJOVF#3&0JGTVDISFBDUJPOTPDDVS
t7JMBOUFSPMDBOQSPEVDFDMJOJDBMMZTJHOJmDBOUDBSEJPWBTDVMBSFGGFDUTJOTPNFQBUJFOUT
BTNFBTVSFECZJODSFBTFTJOQVMTFSBUF TZTUPMJDPSEJBTUPMJDCMPPEQSFTTVSF BOE
BMTPDBSEJBDBSSIZUINJBT TVDIBTTVQSBWFOUSJDVMBSUBDIZDBSEJBBOEFYUSBTZTUPMFT
*GTVDIFGGFDUTPDDVS #3&0NBZOFFEUPCFEJTDPOUJOVFE#3&0TIPVMECFVTFE
XJUIDBVUJPOJOQBUJFOUTXJUIDBSEJPWBTDVMBSEJTPSEFST FTQFDJBMMZDPSPOBSZ
JOTVGmDJFODZ DBSEJBDBSSIZUINJBT BOEIZQFSUFOTJPO
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In patients with a history of exacerbations

BREO 100/25 significantly reduced the
annual rate of moderate/severe COPD exacerbations
PRIMARY ENDPOINT: ANNUAL RATE OF MODERATE/SEVERE EXACERBATIONS2,4

Mean annual rate of
moderate/severe exacerbations
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Study description
Design: NPOUI NVMUJDFOUFS SBOEPNJ[FE EPVCMFCMJOE QBSBMMFMHSPVQTUVEZUIBU
FWBMVBUFEUIFFGGFDUPG#3&0 #3&0 #''7* BOE7*NDH 
FBDIBENJOJTUFSFEPODFEBJMZCZUIF&--*15"JOIBMFS POUIFSBUFPGNPEFSBUFTFWFSF
FYBDFSCBUJPOT1BUJFOUTXFSFSBOEPNJ[FEUPUSFBUNFOUGPMMPXJOHBXFFLSVOJOPO
nVUJDBTPOFQSPQJPOBUFNDHTBMNFUFSPMNDHUXJDFEBJMZ
Patients: QBUJFOUT NFBOBHFZFBST XJUI$01%BOEBIJTUPSZPGPOFPS
NPSFNPEFSBUFPSTFWFSFFYBDFSCBUJPOTJOUIFQSFWJPVTZFBS"UTDSFFOJOH QBUJFOUT
IBEBNFBOQPTUCSPODIPEJMBUPSQFSDFOUQSFEJDUFE'&7PGBOEBNFBO
QPTUCSPODIPEJMBUPS'&7'7$SBUJPPG
COPD exacerbation criteria: FYBDFSCBUJPOTXFSFEFmOFEBTXPSTFOJOHPGPS
NPSFNBKPSTZNQUPNT EZTQOFB TQVUVNWPMVNF BOETQVUVNQVSVMFODF PSNBKPS
TZNQUPNUPHFUIFSXJUINJOPSTZNQUPNTPSFUISPBU DPMET OBTBMEJTDIBSHFBOEPS
OBTBMDPOHFTUJPO GFWFSXJUIPVUPUIFSDBVTF BOEJODSFBTFEDPVHIPSXIFF[FGPSBU
MFBTUDPOTFDVUJWFEBZT
Exacerbation severity criteria: FYBDFSCBUJPOTXFSFDPOTJEFSFEUPCFPGNPEFSBUF
TFWFSJUZJGUSFBUNFOUXJUITZTUFNJDDPSUJDPTUFSPJETBOEPSBOUJCJPUJDTXBTSFRVJSFE BOE
XFSFDPOTJEFSFEUPCFTFWFSFJGIPTQJUBMJ[BUJPOXBTSFRVJSFE


#3&0JTUIFPOMZTUSFOHUIBQQSPWFEGPS$01%
7JMBOUFSPMJTUIF-"#"DPNQPOFOUPG#3&0BOEJTOPUBQQSPWFEBTNPOPUIFSBQZ

1

Important Safety Information for BREO 100/25 for COPD (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)
t%FDSFBTFTJOCPOFNJOFSBMEFOTJUZ #.% IBWFCFFOPCTFSWFEXJUIMPOHUFSN
BENJOJTUSBUJPOPGQSPEVDUTDPOUBJOJOHJOIBMFEDPSUJDPTUFSPJET1BUJFOUTXJUINBKPS
SJTLGBDUPSTGPSEFDSFBTFECPOFNJOFSBMDPOUFOU TVDIBTQSPMPOHFEJNNPCJMJ[BUJPO 
GBNJMZIJTUPSZPGPTUFPQPSPTJT QPTUNFOPQBVTBMTUBUVT UPCBDDPVTF BEWBODFE
BHF QPPSOVUSJUJPO PSDISPOJDVTFPGESVHTUIBUDBOSFEVDFCPOFNBTT
FH BOUJDPOWVMTBOUT PSBMDPSUJDPTUFSPJET TIPVMECFNPOJUPSFEBOEUSFBUFEXJUI
FTUBCMJTIFETUBOEBSETPGDBSF4JODFQBUJFOUTXJUI$01%PGUFOIBWFNVMUJQMFSJTL
GBDUPSTGPSSFEVDFE#.% BTTFTTNFOUPG#.%JTSFDPNNFOEFEQSJPSUPJOJUJBUJOH
#3&0BOEQFSJPEJDBMMZUIFSFBGUFS
t(MBVDPNB JODSFBTFEJOUSBPDVMBSQSFTTVSF BOEDBUBSBDUTIBWFCFFOSFQPSUFEJO
QBUJFOUTXJUI$01%PSBTUINBGPMMPXJOHUIFMPOHUFSNBENJOJTUSBUJPOPGJOIBMFE
DPSUJDPTUFSPJET5IFSFGPSF DMPTFNPOJUPSJOHJTXBSSBOUFEJOQBUJFOUTXJUIB
DIBOHFJOWJTJPOPSXJUIBIJTUPSZPGJODSFBTFEJOUSBPDVMBSQSFTTVSF HMBVDPNB 
BOEPSDBUBSBDUT
t6TFXJUIDBVUJPOJOQBUJFOUTXJUIDPOWVMTJWFEJTPSEFST UIZSPUPYJDPTJT EJBCFUFT
NFMMJUVT LFUPBDJEPTJT BOEJOQBUJFOUTXIPBSFVOVTVBMMZSFTQPOTJWFUP
TZNQBUIPNJNFUJDBNJOFT
t#FBMFSUUPIZQPLBMFNJBBOEIZQFSHMZDFNJB
ADVERSE REACTIONS
t*OTVCKFDUTXJUI$01% UIFNPTUDPNNPOBEWFSTFSFBDUJPOT öBOENPSF
DPNNPOUIBOQMBDFCP SFQPSUFEJOUXPNPOUIDMJOJDBMUSJBMTXJUI#3&0
BOEQMBDFCP XFSFOBTPQIBSZOHJUJT   VQQFSSFTQJSBUPSZUSBDUJOGFDUJPO 
  IFBEBDIF   BOEPSBMDBOEJEJBTJT   
t*OBEEJUJPOUPUIFFWFOUTSFQPSUFEJOUIFNPOUITUVEJFT BEWFSTFSFBDUJPOT
PDDVSSJOHJOöPGUIFTVCKFDUTUSFBUFEXJUI#3&0JOUXPZFBS$01%
TUVEJFTJODMVEFECBDLQBJO QOFVNPOJB CSPODIJUJT TJOVTJUJT DPVHI PSPQIBSZOHFBM
QBJO BSUISBMHJB JOnVFO[B QIBSZOHJUJT BOEQZSFYJB

DRUG INTERACTIONS
t$BVUJPOTIPVMECFFYFSDJTFEXIFODPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG
#3&0XJUIMPOHUFSNLFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH$:1"JOIJCJUPST
FH SJUPOBWJS DMBSJUISPNZDJO DPOJWBQUBO JOEJOBWJS JUSBDPOB[PMF MPQJOBWJS 
OFGB[PEPOF OFMmOBWJS TBRVJOBWJS UFMJUISPNZDJO USPMFBOEPNZDJO WPSJDPOB[PMF 
CFDBVTFJODSFBTFETZTUFNJDDPSUJDPTUFSPJEBOEDBSEJPWBTDVMBSBEWFSTFFGGFDUT
NBZPDDVS
t#3&0TIPVMECFBENJOJTUFSFEXJUIFYUSFNFDBVUJPOUPQBUJFOUTCFJOHUSFBUFE
XJUINPOPBNJOFPYJEBTFJOIJCJUPST USJDZDMJDBOUJEFQSFTTBOUT PSESVHTLOPXOUP
QSPMPOHUIF25DJOUFSWBM PSXJUIJOXFFLTPGEJTDPOUJOVBUJPOPGTVDIBHFOUT 
CFDBVTFUIFFGGFDUPGBESFOFSHJDBHPOJTUT TVDIBTWJMBOUFSPM POUIFDBSEJPWBTDVMBS
TZTUFNNBZCFQPUFOUJBUFECZUIFTFBHFOUT
t6TFCFUBCMPDLFSTXJUIDBVUJPOBTUIFZOPUPOMZCMPDLUIFQVMNPOBSZFGGFDU
PGCFUBBHPOJTUT TVDIBTWJMBOUFSPM CVUNBZQSPEVDFTFWFSFCSPODIPTQBTNJO
QBUJFOUTXJUI$01%PSBTUINB
t6TFXJUIDBVUJPOJOQBUJFOUTUBLJOHOPOoQPUBTTJVNTQBSJOHEJVSFUJDT BT
FMFDUSPDBSEJPHSBQIJDDIBOHFTBOEPSIZQPLBMFNJBBTTPDJBUFEXJUIOPOo
QPUBTTJVNTQBSJOHEJVSFUJDTNBZXPSTFOXJUIDPODPNJUBOUCFUBBHPOJTUT
USE IN SPECIFIC POPULATIONS
t6TF#3&0XJUIDBVUJPOJOQBUJFOUTXJUINPEFSBUFPSTFWFSFIFQBUJDJNQBJSNFOU
'MVUJDBTPOFGVSPBUFTZTUFNJDFYQPTVSFJODSFBTFECZVQUPGPMEJOTVCKFDUTXJUI
IFQBUJDJNQBJSNFOU.POJUPSGPSDPSUJDPTUFSPJESFMBUFETJEFFGGFDUT

References: 1. Boscia JA, Pudi KK, Zvarich MT, Sanford L, Siederer SK, Crim C. Effect of once-daily fluticasone furoate/vilanterol on 24-hour pulmonary function in patients with chronic obstructive
pulmonary disease: a randomized, three-way, incomplete block, crossover study. Clin Ther. 2012;34(8):1655-1666. 2. Data on file, GSK. 3. Kerwin EM, Scott-Wilson C, Sanford L, et al. A randomised
trial of fluticasone furoate/vilanterol (50/25 μg; 100/25 μg) on lung function in COPD. Respir Med. 2013;107(4):560-569. 4. Dransfield MT, Bourbeau J, Jones PW, et al. Once-daily inhaled fluticasone
furoate and vilanterol versus vilanterol only for prevention of exacerbations of COPD: two replicate double-blind, parallel-group, randomised controlled trials. Lancet Respir Med. 2013;1(3):210-223.
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BRIEF SUMMARY
BREO® ELLIPTA® 100/25 (fluticasone furoate 100 mcg and vilanterol 25 mcg inhalation powder),
for oral inhalation
The following is a brief summary only and is focused on the COPD indication. See full prescribing information for
complete product information.
WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as vilanterol, one of the active ingredients in BREO,
increase the risk of asthma-related death. Data from a large placebo-controlled US trial that compared
the safety of another LABA (salmeterol) with placebo added to usual asthma therapy showed an increase
in asthma-related deaths in subjects receiving salmeterol. This finding with salmeterol is considered a
class effect of LABA. Currently available data are inadequate to determine whether concurrent use of
inhaled corticosteroids (ICS) or other long-term asthma control drugs mitigates the increased risk of
asthma-related death from LABA. [see Warnings and Precautions (5.1) of full prescribing information].
1 INDICATIONS AND USAGE
1.1 Maintenance Treatment of Chronic Obstructive Pulmonary Disease BREO 100/25 is a combination inhaled
corticosteroid/long-acting beta2-adrenergic agonist (ICS/LABA) indicated for the long-term, once-daily, maintenance
treatment of airflow obstruction in patients with chronic obstructive pulmonary disease (COPD), including chronic
bronchitis and/or emphysema. BREO 100/25 is also indicated to reduce exacerbations of COPD in patients with
a history of exacerbations. BREO 100/25 once daily is the only strength indicated for the treatment of COPD.
Important Limitation of Use
BREO is NOT indicated for the relief of acute bronchospasm
4 CONTRAINDICATIONS
The use of BREO is contraindicated in the following conditions:
t1SJNBSZUSFBUNFOUPGTUBUVTBTUINBUJDVTPSPUIFSBDVUFFQJTPEFTPG$01%PSBTUINBXIFSFJOUFOTJWFNFBTVSFT
are required [see Warnings and Precautions (5.2)].
t4FWFSFIZQFSTFOTJUJWJUZUPNJMLQSPUFJOTPSEFNPOTUSBUFEIZQFSTFOTJUJWJUZUPGMVUJDBTPOFGVSPBUF WJMBOUFSPM PS
any of the excipients [see Warnings and Precautions (5.11), Description (11)].
5 WARNINGS AND PRECAUTIONS
5.1 Asthma-Related Death
LABA, such as vilanterol, one of the active ingredients in BREO, increase the risk of asthma-related death.
Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids or
other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA.
Data are not available to determine whether the rate of death in patients with COPD is increased by LABA.
5.2 Deterioration of Disease and Acute Episodes BREO should not be initiated in patients during rapidly
deteriorating or potentially life-threatening episodes of COPD or asthma. BREO has not been studied in subjects
with acutely deteriorating COPD or asthma. The initiation of BREO in this setting is not appropriate.
COPD may deteriorate acutely over a period of hours or chronically over several days or longer. If BREO 100/25 no
longer controls symptoms of bronchoconstriction; the patient’s inhaled, short-acting, beta2-agonist becomes less
effective; or the patient needs more short-acting beta2BHPOJTUUIBOVTVBM UIFTFNBZCFNBSLFSTPGEFUFSJPSBUJPOPG
EJTFBTF*OUIJTTFUUJOHBSFFWBMVBUJPOPGUIFQBUJFOUBOEUIF$01%USFBUNFOUSFHJNFOTIPVMECFVOEFSUBLFOBUPODF
For COPD, increasing the daily dose of BREO 100/25 is not appropriate in this situation.
BREO should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes of
bronchospasm. BREO has not been studied in the relief of acute symptoms and extra doses should not be used for that
purpose. Acute symptoms should be treated with an inhaled, short-acting beta2-agonist.
8IFOCFHJOOJOHUSFBUNFOUXJUI#3&0 QBUJFOUTXIPIBWFCFFOUBLJOHPSBMPSJOIBMFE TIPSUBDUJOHCFUB2-agonists on a
regular basis (e.g., 4 times a day) should be instructed to discontinue the regular use of these drugs and to use them
only for symptomatic relief of acute respiratory symptoms. When prescribing BREO, the healthcare provider should also
prescribe an inhaled, short-acting beta2-agonist and instruct the patient on how it should be used.
5.3 Excessive Use of BREO and Use with Other Long-Acting Beta2-Agonists BREO should not be used more
often than recommended, at higher doses than recommended, or in conjunction with other medicines containing
LABA, as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in
association with excessive use of inhaled sympathomimetic drugs. Patients using BREO should not use another
medicine containing a LABA (e.g., salmeterol, formoterol fumarate, arformoterol tartrate, indacaterol) for any reason.
5.4 Local Effects of Inhaled Corticosteroids In clinical trials, the development of localized infections of the mouth
and pharynx with Candida albicans has occurred in subjects treated with BREO. When such an infection develops,
it should be treated with appropriate local or systemic (i.e., oral) antifungal therapy while treatment with BREO
continues, but at times therapy with BREO may need to be interrupted. Advise the patient to rinse his/her mouth
XJUIXBUFSXJUIPVUTXBMMPXJOHGPMMPXJOHJOIBMBUJPOUPIFMQSFEVDFUIFSJTLPGPSPQIBSZOHFBMDBOEJEJBTJT
5.5 Pneumonia An increase in the incidence of pneumonia has been observed in subjects with COPD receiving
BREO 100/25 in clinical trials. There was also an increased incidence of pneumonias resulting in hospitalization.
In some incidences these pneumonia events were fatal. Physicians should remain vigilant for the possible
development of pneumonia in patients with COPD as the clinical features of such infections overlap with the
symptoms of COPD exacerbations.
In replicate 12-month trials in 3,255 subjects with COPD who had experienced a COPD exacerbation in the previous
year, there was a higher incidence of pneumonia reported in subjects receiving fluticasone furoate/vilanterol
50 mcg/25 mcg: 6% (48 of 820 subjects); BREO 100/25: 6% (51 of 806 subjects); or BREO 200/25: 7% (55 of
811 subjects) than in subjects receiving vilanterol 25 mcg: 3% (27 of 818 subjects). There was no fatal pneumonia
in subjects receiving vilanterol or fluticasone furoate/vilanterol 50 mcg/25 mcg. There was fatal pneumonia in
1 subject receiving BREO 100/25 and in 7 subjects receiving BREO 200/25 (less than 1% for each treatment group).
5.6 Immunosuppression Persons who are using drugs that suppress the immune system are more susceptible
UPJOGFDUJPOTUIBOIFBMUIZJOEJWJEVBMT$IJDLFOQPYBOENFBTMFT GPSFYBNQMF DBOIBWFBNPSFTFSJPVTPSFWFO
fatal course in susceptible children or adults using corticosteroids. In such children or adults who have not had
UIFTFEJTFBTFTPSCFFOQSPQFSMZJNNVOJ[FE QBSUJDVMBSDBSFTIPVMECFUBLFOUPBWPJEFYQPTVSF)PXUIFEPTF 
SPVUF BOEEVSBUJPOPGDPSUJDPTUFSPJEBENJOJTUSBUJPOBGGFDUUIFSJTLPGEFWFMPQJOHBEJTTFNJOBUFEJOGFDUJPOJTOPU
LOPXO5IFDPOUSJCVUJPOPGUIFVOEFSMZJOHEJTFBTFBOEPSQSJPSDPSUJDPTUFSPJEUSFBUNFOUUPUIFSJTLJTBMTPOPU
LOPXO*GBQBUJFOUJTFYQPTFEUPDIJDLFOQPY QSPQIZMBYJTXJUIWBSJDFMMB[PTUFSJNNVOFHMPCVMJO 7;*( NBZCF
JOEJDBUFE*GBQBUJFOUJTFYQPTFEUPNFBTMFT QSPQIZMBYJTXJUIQPPMFEJOUSBNVTDVMBSJNNVOPHMPCVMJO *( NBZCF
JOEJDBUFE 4FFUIFSFTQFDUJWFQBDLBHFJOTFSUTGPSDPNQMFUF7;*(BOE*(QSFTDSJCJOHJOGPSNBUJPO *GDIJDLFOQPY
develops, treatment with antiviral agents may be considered.
Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent tuberculosis
infections of the respiratory tract; systemic fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
5.7 Transferring Patients from Systemic Corticosteroid Therapy Particular care is needed for patients who have
been transferred from systemically active corticosteroids to inhaled corticosteroids because deaths due to adrenal
insufficiency have occurred in patients with asthma during and after transfer from systemic corticosteroids to less
systemically available inhaled corticosteroids. After withdrawal from systemic corticosteroids, a number of months
BSFSFRVJSFEGPSSFDPWFSZPGIZQPUIBMBNJDQJUVJUBSZBESFOBM )1" GVODUJPO
Patients who have been previously maintained on 20 mg or more of prednisone (or its equivalent) may be most
susceptible, particularly when their systemic corticosteroids have been almost completely withdrawn. During this
QFSJPEPG)1"TVQQSFTTJPO QBUJFOUTNBZFYIJCJUTJHOTBOETZNQUPNTPGBESFOBMJOTVGGJDJFODZXIFOFYQPTFEUP
trauma, surgery, or infection (particularly gastroenteritis) or other conditions associated with severe electrolyte
loss. Although BREO may control COPD or asthma symptoms during these episodes, in recommended doses
it supplies less than normal physiological amounts of glucocorticoid systemically and does NOT provide the
mineralocorticoid activity that is necessary for coping with these emergencies.
%VSJOHQFSJPETPGTUSFTT BTFWFSF$01%FYBDFSCBUJPO PSBTFWFSFBTUINBBUUBDL QBUJFOUTXIPIBWFCFFO
withdrawn from systemic corticosteroids should be instructed to resume oral corticosteroids (in large doses)
immediately and to contact their physicians for further instruction. These patients should also be instructed to
carry a warning card indicating that they may need supplementary systemic corticosteroids during periods of
TUSFTT BTFWFSF$01%FYBDFSCBUJPO PSBTFWFSFBTUINBBUUBDL
Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid use after transferring
UP#3&01SFEOJTPOFSFEVDUJPODBOCFBDDPNQMJTIFECZSFEVDJOHUIFEBJMZQSFEOJTPOFEPTFCZNHPOBXFFLMZ
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CBTJTEVSJOHUIFSBQZXJUI#3&0-VOHGVODUJPO '&71PSQFBLFYQJSBUPSZGMPX CFUBBHPOJTUVTF BOE$01%PSBTUINB
symptoms should be carefully monitored during withdrawal of oral corticosteroids. In addition, patients should
CFPCTFSWFEGPSTJHOTBOETZNQUPNTPGBESFOBMJOTVGGJDJFODZ TVDIBTGBUJHVF MBTTJUVEF XFBLOFTT OBVTFBBOE
vomiting, and hypotension.
5SBOTGFSPGQBUJFOUTGSPNTZTUFNJDDPSUJDPTUFSPJEUIFSBQZUP#3&0NBZVONBTLBMMFSHJDDPOEJUJPOT
previously suppressed by the systemic corticosteroid therapy (e.g., rhinitis, conjunctivitis, eczema, arthritis,
eosinophilic conditions).
During withdrawal from oral corticosteroids, some patients may experience symptoms of systemically active
corticosteroid withdrawal (e.g., joint and/or muscular pain, lassitude, depression) despite maintenance or even
improvement of respiratory function.
5.8 Hypercorticism and Adrenal Suppression Inhaled fluticasone furoate is absorbed into the circulation
BOEDBOCFTZTUFNJDBMMZBDUJWF&GGFDUTPGGMVUJDBTPOFGVSPBUFPOUIF)1"BYJTBSFOPUPCTFSWFEXJUIUIF
UIFSBQFVUJDEPTFTPG#3&0)PXFWFS FYDFFEJOHUIFSFDPNNFOEFEEPTBHFPSDPBENJOJTUSBUJPOXJUIBTUSPOH
DZUPDISPNF1" $:1" JOIJCJUPSNBZSFTVMUJO)1"EZTGVODUJPO[see Warnings and Precautions (5.9),
Drug Interactions (7.1)].
Because of the possibility of significant systemic absorption of inhaled corticosteroids in sensitive patients,
patients treated with BREO should be observed carefully for any evidence of systemic corticosteroid effects.
1BSUJDVMBSDBSFTIPVMECFUBLFOJOPCTFSWJOHQBUJFOUTQPTUPQFSBUJWFMZPSEVSJOHQFSJPETPGTUSFTTGPSFWJEFODFPG
inadequate adrenal response.
It is possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression (including adrenal
crisis) may appear in a small number of patients who are sensitive to these effects. If such effects occur, BREO
should be reduced slowly, consistent with accepted procedures for reducing systemic corticosteroids, and other
treatments for management of COPD or asthma symptoms should be considered.
5.9 Drug Interactions with Strong Cytochrome P450 3A4 Inhibitors Caution should be exercised when
DPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG#3&0XJUIMPOHUFSNLFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH$:1"
inhibitors (e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir,
saquinavir, telithromycin, troleandomycin, voriconazole) because increased systemic corticosteroid and increased
cardiovascular adverse effects may occur [see Drug Interactions (7.1), Clinical Pharmacology (12.3)].
5.10 Paradoxical Bronchospasm As with other inhaled medicines, BREO can produce paradoxical
bronchospasm, which may be life threatening. If paradoxical bronchospasm occurs following dosing with BREO,
it should be treated immediately with an inhaled, short-acting bronchodilator; BREO should be discontinued
immediately; and alternative therapy should be instituted.
5.11 Hypersensitivity Reactions, Including Anaphylaxis )ZQFSTFOTJUJWJUZSFBDUJPOTTVDIBTBOBQIZMBYJT 
angioedema, rash, and urticaria may occur after administration of BREO. Discontinue BREO if such reactions occur.
5IFSFIBWFCFFOSFQPSUTPGBOBQIZMBDUJDSFBDUJPOTJOQBUJFOUTXJUITFWFSFNJMLQSPUFJOBMMFSHZBGUFSJOIBMBUJPOPG
PUIFSQPXEFSNFEJDBUJPOTDPOUBJOJOHMBDUPTFUIFSFGPSF QBUJFOUTXJUITFWFSFNJMLQSPUFJOBMMFSHZTIPVMEOPUVTF
BREO [see Contraindications (4)].
5.12 Cardiovascular Effects 7JMBOUFSPM MJLFPUIFSCFUB2-agonists, can produce a clinically significant
cardiovascular effect in some patients as measured by increases in pulse rate, systolic or diastolic blood
pressure, and also cardiac arrhythmias, such as supraventricular tachycardia and extrasystoles. If such
effects occur, BREO may need to be discontinued. In addition, beta-agonists have been reported to produce
electrocardiographic changes, such as flattening of the T wave, prolongation of the QTc interval, and ST segment
EFQSFTTJPO BMUIPVHIUIFDMJOJDBMTJHOJGJDBODFPGUIFTFGJOEJOHTJTVOLOPXO'BUBMJUJFTIBWFCFFOSFQPSUFEJO
association with excessive use of inhaled sympathomimetic drugs.
In healthy subjects, large doses of inhaled fluticasone furoate/vilanterol (4 times the recommended dose of
vilanterol, representing a 12- or 10-fold higher systemic exposure than seen in subjects with COPD or asthma,
respectively) have been associated with clinically significant prolongation of the QTc interval, which has the
QPUFOUJBMGPSQSPEVDJOHWFOUSJDVMBSBSSIZUINJBT5IFSFGPSF #3&0 MJLFPUIFSTZNQBUIPNJNFUJDBNJOFT TIPVME
be used with caution in patients with cardiovascular disorders, especially coronary insufficiency, cardiac
arrhythmias, and hypertension.
5.13 Reduction in Bone Mineral Density Decreases in bone mineral density (BMD) have been observed
with long-term administration of products containing inhaled corticosteroids. The clinical significance of small
DIBOHFTJO#.%XJUISFHBSEUPMPOHUFSNDPOTFRVFODFTTVDIBTGSBDUVSFJTVOLOPXO1BUJFOUTXJUINBKPSSJTL
factors for decreased bone mineral content, such as prolonged immobilization, family history of osteoporosis,
postmenopausal status, tobacco use, advanced age, poor nutrition, or chronic use of drugs that can reduce bone
mass (e.g., anticonvulsants, oral corticosteroids) should be monitored and treated with established standards
PGDBSF4JODFQBUJFOUTXJUI$01%PGUFOIBWFNVMUJQMFSJTLGBDUPSTGPSSFEVDFE#.% BTTFTTNFOUPG#.%JT
recommended prior to initiating BREO and periodically thereafter. If significant reductions in BMD are seen and
BREO is still considered medically important for that patient’s COPD therapy, use of medicine to treat or prevent
osteoporosis should be strongly considered.
5.14 Glaucoma and Cataracts (MBVDPNB JODSFBTFEJOUSBPDVMBSQSFTTVSF BOEDBUBSBDUTIBWFCFFOSFQPSUFEJO
patients with COPD or asthma following the long-term administration of inhaled corticosteroids. Therefore, close
monitoring is warranted in patients with a change in vision or with a history of increased intraocular pressure,
glaucoma, and/or cataracts.
5.15 Coexisting Conditions #3&0 MJLFBMMNFEJDJOFTDPOUBJOJOHTZNQBUIPNJNFUJDBNJOFT TIPVMECFVTFE
with caution in patients with convulsive disorders or thyrotoxicosis and in those who are unusually responsive
to sympathomimetic amines. Doses of the related beta2-adrenoceptor agonist albuterol, when administered
JOUSBWFOPVTMZ IBWFCFFOSFQPSUFEUPBHHSBWBUFQSFFYJTUJOHEJBCFUFTNFMMJUVTBOELFUPBDJEPTJT
5.16 Hypokalemia and Hyperglycemia #FUBBESFOFSHJDBHPOJTUNFEJDJOFTNBZQSPEVDFTJHOJGJDBOUIZQPLBMFNJB
in some patients, possibly through intracellular shunting, which has the potential to produce adverse cardiovascular
effects. The decrease in serum potassium is usually transient, not requiring supplementation. Beta-agonist
medications may produce transient hyperglycemia in some patients. In clinical trials evaluating BREO in subjects
with COPD or asthma, there was no evidence of a treatment effect on serum glucose or potassium.
6 ADVERSE REACTIONS
LABA, such as vilanterol, one of the active ingredients in BREO, increase the risk of asthma-related death.
Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids
or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA
[See Warnings and Precautions (5.1) of full prescribing information.]
Systemic and local corticosteroid use may result in the following:
tCandida albicans infection [see Warnings and Precautions (5.4)]
t*ODSFBTFESJTLPGQOFVNPOJBJO$01%[see Warnings and Precautions (5.5)]
t*NNVOPTVQQSFTTJPO[see Warnings and Precautions (5.6)]
t)ZQFSDPSUJDJTNBOEBESFOBMTVQQSFTTJPO[see Warnings and Precautions (5.8)]
t3FEVDUJPOJOCPOFNJOFSBMEFOTJUZ[see Warnings and Precautions (5.13)]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared with rates in the clinical trials of another drug and may not reflect the
rates observed in practice.
6.1 Clinical Trials Experience in Chronic Obstructive Pulmonary Disease The clinical program for BREO
included 7,700 subjects with COPD in two 6-month lung function trials, two 12-month exacerbation trials, and 6
other trials of shorter duration. A total of 2,034 subjects with COPD received at least 1 dose of BREO 100/25, and
1,087 subjects received a higher strength of fluticasone furoate/vilanterol. The safety data described below are
based on the confirmatory 6- and 12-month trials. Adverse reactions observed in the other trials were similar to
those observed in the confirmatory trials.
6-Month Trials
The incidence of adverse reactions associated with BREO 100/25 in Table 1 is based on 2 placebo-controlled, 6-month
clinical trials (Trials 1 and 2; n = 1,224 and n = 1,030, respectively). Of the 2,254 subjects, 70% were male and 84%
XFSFXIJUF5IFZIBEBNFBOBHFPGZFBSTBOEBOBWFSBHFTNPLJOHIJTUPSZPGQBDLZFBST XJUIJEFOUJGJFEBT
DVSSFOUTNPLFST"UTDSFFOJOH UIFNFBOQPTUCSPODIPEJMBUPSQFSDFOUQSFEJDUFE'&71 was 48% (range: 14% to 87%), the
NFBOQPTUCSPODIPEJMBUPS'&71GPSDFEWJUBMDBQBDJUZ '7$ SBUJPXBT SBOHFUP BOEUIFNFBOQFSDFOU
reversibility was 14% (range: -41% to 152%).
Subjects received 1 inhalation once daily of the following: BREO 100/25, BREO 200/25, fluticasone furoate/vilanterol
50 mcg/25 mcg, fluticasone furoate 100 mcg, fluticasone furoate 200 mcg, vilanterol 25 mcg, or placebo.
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Table 1. Adverse Reactions with BREO 100/25 with ≥3% Incidence and More Common than Placebo in
Subjects with Chronic Obstructive Pulmonary Disease

Adverse Reaction

BREO 100/25
(n = 410)
%

Vilanterol
25 mcg
(n = 408)
%

Fluticasone
Furoate
100 mcg
(n = 410)
%

Placebo
(n = 412)
%

9

10

8

8

Infections and infestations
Nasopharyngitis
Upper respiratory tract infection

7

5

4

3

Oropharyngeal candidiasisa

5

2

3

2

7

9

7

5

Nervous system disorders
)FBEBDIF
a

Includes oral candidiasis, oropharyngeal candidiasis, candidiasis, and fungal oropharyngitis.

12-Month Trials
Long-term safety data is based on two 12-month trials (Trials 3 and 4; n = 1,633 and n = 1,622, respectively).
Trials 3 and 4 included 3,255 subjects, of which 57% were male and 85% were white. They had a mean age
PGZFBSTBOEBOBWFSBHFTNPLJOHIJTUPSZPGQBDLZFBST XJUIJEFOUJGJFEBTDVSSFOUTNPLFST"U
TDSFFOJOH UIFNFBOQPTUCSPODIPEJMBUPSQFSDFOUQSFEJDUFE'&71 was 45% (range: 12% to 91%), and the mean
QPTUCSPODIPEJMBUPS'&71'7$SBUJPXBT SBOHFUP JOEJDBUJOHUIBUUIFTVCKFDUQPQVMBUJPOIBE
moderate to very severely impaired airflow obstruction. Subjects received 1 inhalation once daily of the following:
BREO 100/25, BREO 200/25, fluticasone furoate/vilanterol 50 mcg/25 mcg, or vilanterol 25 mcg. In addition to
the reactions shown in Table 1, adverse reactions occurring in greater than or equal to 3% of the subjects treated
XJUI#3&0 O GPSNPOUITJODMVEFECBDLQBJO QOFVNPOJB[see Warnings and Precautions (5.5)],
bronchitis, sinusitis, cough, oropharyngeal pain, arthralgia, influenza, pharyngitis, and pyrexia.
6.3 Postmarketing Experience In addition to adverse reactions reported from clinical trials, the following adverse
reactions have been identified during postapproval use of BREO. Because these reactions are reported voluntarily
from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal
relationship to drug exposure. These events have been chosen for inclusion due to either their seriousness,
frequency of reporting, or causal connection to BREO or a combination of these factors.
Cardiac Disorders Palpitations, tachycardia.
Immune System Disorders)ZQFSTFOTJUJWJUZSFBDUJPOT JODMVEJOHBOBQIZMBYJT BOHJPFEFNB SBTI BOEVSUJDBSJB
.VTDVMPTLFMFUBMBOE$POOFDUJWF5JTTVF%JTPSEFST Muscle spasms.
Nervous System Disorders Tremor.
Psychiatric Disorders Nervousness.
7 DRUG INTERACTIONS
7.1 Inhibitors of Cytochrome P450 3A4 Fluticasone furoate and vilanterol, the individual components of
#3&0 BSFCPUITVCTUSBUFTPG$:1"$PODPNJUBOUBENJOJTUSBUJPOPGUIFTUSPOH$:1"JOIJCJUPSLFUPDPOB[PMF
increases the systemic exposure to fluticasone furoate and vilanterol. Caution should be exercised when
DPOTJEFSJOHUIFDPBENJOJTUSBUJPOPG#3&0XJUIMPOHUFSNLFUPDPOB[PMFBOEPUIFSLOPXOTUSPOH$:1"JOIJCJUPST
(e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, saquinavir,
telithromycin, troleandomycin, voriconazole) [see Warnings and Precautions (5.9), Clinical Pharmacology (12.3)
of full prescribing information].
7.2 Monoamine Oxidase Inhibitors and Tricyclic Antidepressants 7JMBOUFSPM MJLFPUIFSCFUB2-agonists, should
be administered with extreme caution to patients being treated with monoamine oxidase inhibitors, tricyclic
BOUJEFQSFTTBOUT PSESVHTLOPXOUPQSPMPOHUIF25DJOUFSWBMPSXJUIJOXFFLTPGEJTDPOUJOVBUJPOPGTVDIBHFOUT 
because the effect of adrenergic agonists on the cardiovascular system may be potentiated by these agents. Drugs
UIBUBSFLOPXOUPQSPMPOHUIF25DJOUFSWBMIBWFBOJODSFBTFESJTLPGWFOUSJDVMBSBSSIZUINJBT
7.3 Beta-Adrenergic Receptor Blocking Agents #FUBCMPDLFSTOPUPOMZCMPDLUIFQVMNPOBSZFGGFDUPGCFUB
agonists, such as vilanterol, a component of BREO, but may also produce severe bronchospasm in patients with
$01%PSBTUINB5IFSFGPSF QBUJFOUTXJUI$01%PSBTUINBTIPVMEOPUOPSNBMMZCFUSFBUFEXJUICFUBCMPDLFST
)PXFWFS VOEFSDFSUBJODJSDVNTUBODFT UIFSFNBZCFOPBDDFQUBCMFBMUFSOBUJWFTUPUIFVTFPGCFUBBESFOFSHJD
CMPDLJOHBHFOUTGPSUIFTFQBUJFOUTDBSEJPTFMFDUJWFCFUBCMPDLFSTDPVMECFDPOTJEFSFE BMUIPVHIUIFZTIPVMECF
administered with caution.
7.4 Non–Potassium-Sparing Diuretics 5IFFMFDUSPDBSEJPHSBQIJDDIBOHFTBOEPSIZQPLBMFNJBUIBUNBZSFTVMU
from the administration of non–potassium-sparing diuretics (such as loop or thiazide diuretics) can be acutely
worsened by beta-agonists, especially when the recommended dose of the beta-agonist is exceeded. Although
UIFDMJOJDBMTJHOJGJDBODFPGUIFTFFGGFDUTJTOPULOPXO DBVUJPOJTBEWJTFEJOUIFDPBENJOJTUSBUJPOPGCFUBBHPOJTUT
with non–potassium-sparing diuretics.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Teratogenic Effects
Pregnancy Category C. There are no adequate and well-controlled trials with BREO in pregnant women.
Corticosteroids and beta2-agonists have been shown to be teratogenic in laboratory animals when administered
systemically at relatively low dosage levels. Because animal reproduction studies are not always predictive of human
SFTQPOTF #3&0TIPVMECFVTFEEVSJOHQSFHOBODZPOMZJGUIFQPUFOUJBMCFOFGJUKVTUJGJFTUIFQPUFOUJBMSJTLUPUIFGFUVT
8PNFOTIPVMECFBEWJTFEUPDPOUBDUUIFJSQIZTJDJBOTJGUIFZCFDPNFQSFHOBOUXIJMFUBLJOH#3&0
Fluticasone Furoate and Vilanterol: There was no evidence of teratogenic interactions between fluticasone furoate
and vilanterol in rats at approximately 5 and 40 times, respectively, the maximum recommended human daily
JOIBMBUJPOEPTF .3)%*% JOBEVMUT POBNDHN2 basis at maternal inhaled doses of fluticasone furoate and
WJMBOUFSPM BMPOFPSJODPNCJOBUJPO VQUPBQQSPYJNBUFMZNDHLHEBZ 
Fluticasone Furoate: There were no teratogenic effects in rats and rabbits at approximately 4 and 1 times,
SFTQFDUJWFMZ UIF.3)%*%JOBEVMUT POBNDHN2CBTJTBUNBUFSOBMJOIBMFEEPTFTVQUPBOENDHLHEBZJOSBUT
and rabbits, respectively). There were no effects on perinatal and postnatal development in rats at approximately
UJNFUIF.3)%*%JOBEVMUT POBNDHN2CBTJTBUNBUFSOBMEPTFTVQUPNDHLHEBZ 
Vilanterol: There were no teratogenic effects in rats and rabbits at approximately 13,000 and 160 times,
SFTQFDUJWFMZ UIF.3)%*%JOBEVMUT POBNDHN2CBTJTBUNBUFSOBMJOIBMFEEPTFTVQUP NDHLHEBZJO
SBUTBOEPOBO"6$CBTJTBUNBUFSOBMJOIBMFEEPTFTVQUPNDHLHEBZJOSBCCJUT )PXFWFS GFUBMTLFMFUBM
WBSJBUJPOTXFSFPCTFSWFEJOSBCCJUTBUBQQSPYJNBUFMZ UJNFTUIF.3)%*%JOBEVMUT POBO"6$CBTJTBU
NBUFSOBMJOIBMFEPSTVCDVUBOFPVTEPTFTPG PSNDHLHEBZ SFTQFDUJWFMZ 5IFTLFMFUBMWBSJBUJPOT
included decreased or absent ossification in cervical vertebral centrum and metacarpals. There were no effects
POQFSJOBUBMBOEQPTUOBUBMEFWFMPQNFOUJOSBUTBUBQQSPYJNBUFMZ UJNFTUIF.3)%*%JOBEVMUT POBNDHN2
CBTJTBUNBUFSOBMPSBMEPTFTVQUP NDHLHEBZ 
Nonteratogenic Effects
)ZQPBESFOBMJTNNBZPDDVSJOJOGBOUTCPSOPGNPUIFSTSFDFJWJOHDPSUJDPTUFSPJETEVSJOHQSFHOBODZ4VDIJOGBOUT
should be carefully monitored.
8.2 Labor and Delivery There are no adequate and well-controlled human trials that have investigated the
effects of BREO during labor and delivery.
Because beta-agonists may potentially interfere with uterine contractility, BREO should be used during labor only
JGUIFQPUFOUJBMCFOFGJUKVTUJGJFTUIFQPUFOUJBMSJTL
8.3 Nursing Mothers *UJTOPULOPXOXIFUIFSGMVUJDBTPOFGVSPBUFPSWJMBOUFSPMBSFFYDSFUFEJOIVNBOCSFBTUNJML
)PXFWFS PUIFSDPSUJDPTUFSPJETBOECFUB2BHPOJTUTIBWFCFFOEFUFDUFEJOIVNBONJML4JODFUIFSFBSFOPEBUBGSPN
controlled trials on the use of BREO by nursing mothers, caution should be exercised when it is administered to a
nursing woman.

CHPH_72&73.indd 3

8.5 Geriatric Use Based on available data, no adjustment of the dosage of BREO in geriatric patients is necessary,
but greater sensitivity in some older individuals cannot be ruled out.
Clinical trials of BREO for COPD included 2,508 subjects aged 65 and older and 564 subjects aged 75 and older. No
overall differences in safety or effectiveness were observed between these subjects and younger subjects, and other
reported clinical experience has not identified differences in responses between the elderly and younger subjects.
8.6 Hepatic Impairment Fluticasone furoate systemic exposure increased by up to 3-fold in subjects with
IFQBUJDJNQBJSNFOUDPNQBSFEXJUIIFBMUIZTVCKFDUT)FQBUJDJNQBJSNFOUIBEOPFGGFDUPOWJMBOUFSPMTZTUFNJD
exposure. Use BREO with caution in patients with moderate or severe hepatic impairment. Monitor patients for
corticosteroid-related side effects [see Clinical Pharmacology (12.3) of full prescribing information].
8.7 Renal Impairment There were no significant increases in either fluticasone furoate or vilanterol exposure
in subjects with severe renal impairment (CrCl less than 30 mL/min) compared with healthy subjects. No
dosage adjustment is required in patients with renal impairment [see Clinical Pharmacology (12.3) of full
prescribing information].
10 OVERDOSAGE
No human overdosage data has been reported for BREO.
#3&0DPOUBJOTCPUIGMVUJDBTPOFGVSPBUFBOEWJMBOUFSPMUIFSFGPSF UIFSJTLTBTTPDJBUFEXJUIPWFSEPTBHFGPSUIF
individual components described below apply to BREO. Treatment of overdosage consists of discontinuation of BREO
together with institution of appropriate symptomatic and/or supportive therapy. The judicious use of a cardioselective
CFUBSFDFQUPSCMPDLFSNBZCFDPOTJEFSFE CFBSJOHJONJOEUIBUTVDINFEJDJOFDBOQSPEVDFCSPODIPTQBTN$BSEJBD
monitoring is recommended in cases of overdosage.
10.1 Fluticasone Furoate Because of low systemic bioavailability (15.2%) and an absence of acute drug-related
TZTUFNJDGJOEJOHTJODMJOJDBMUSJBMT PWFSEPTBHFPGGMVUJDBTPOFGVSPBUFJTVOMJLFMZUPSFRVJSFBOZUSFBUNFOUPUIFSUIBO
observation. If used at excessive doses for prolonged periods, systemic effects such as hypercorticism may occur
[see Warnings and Precautions (5.8)].
Single- and repeat-dose trials of fluticasone furoate at doses of 50 to 4,000 mcg have been studied in human
subjects. Decreases in mean serum cortisol were observed at dosages of 500 mcg or higher given once daily
for 14 days.
10.2 Vilanterol The expected signs and symptoms with overdosage of vilanterol are those of excessive betaadrenergic stimulation and/or occurrence or exaggeration of any of the signs and symptoms of beta-adrenergic
stimulation (e.g., seizures, angina, hypertension or hypotension, tachycardia with rates up to 200 beats/min,
arrhythmias, nervousness, headache, tremor, muscle cramps, dry mouth, palpitation, nausea, dizziness, fatigue,
NBMBJTF JOTPNOJB IZQFSHMZDFNJB IZQPLBMFNJB NFUBCPMJDBDJEPTJT "TXJUIBMMJOIBMFETZNQBUIPNJNFUJDNFEJDJOFT 
cardiac arrest and even death may be associated with an overdose of vilanterol.
17 PATIENT COUNSELING INFORMATION
"EWJTFUIFQBUJFOUUPSFBEUIF'%"BQQSPWFEQBUJFOUMBCFMJOH .FEJDBUJPO(VJEFBOE*OTUSVDUJPOTGPS6TF 
Asthma-Related Death
Inform patients with asthma that LABA, such as vilanterol, one of the active ingredients in BREO, increase the
risk of asthma-related death.
Not for Acute Symptoms
Inform patients that BREO is not meant to relieve acute symptoms of COPD or asthma and extra doses should not be
used for that purpose. Advise patients to treat acute symptoms with an inhaled, short-acting beta2-agonist such as
albuterol. Provide patients with such medication and instruct them in how it should be used.
*OTUSVDUQBUJFOUTUPTFFLNFEJDBMBUUFOUJPOJNNFEJBUFMZJGUIFZFYQFSJFODFBOZPGUIFGPMMPXJOH
t%FDSFBTJOHFGGFDUJWFOFTTPGJOIBMFE TIPSUBDUJOHCFUB2-agonists
t/FFEGPSNPSFJOIBMBUJPOTUIBOVTVBMPGJOIBMFE TIPSUBDUJOHCFUB2-agonists
t4JHOJGJDBOUEFDSFBTFJOMVOHGVODUJPOBTPVUMJOFECZUIFQIZTJDJBO
Tell patients they should not stop therapy with BREO without physician/provider guidance since symptoms may
recur after discontinuation.
Do Not Use Additional Long-Acting Beta2-Agonists
Instruct patients not to use other LABA for COPD and asthma.
Local Effects
Inform patients that localized infections with Candida albicans occurred in the mouth and pharynx in some
patients. If oropharyngeal candidiasis develops, it should be treated with appropriate local or systemic (i.e., oral)
antifungal therapy while still continuing therapy with BREO, but at times therapy with BREO may need to be
temporarily interrupted under close medical supervision. Advise patients to rinse the mouth with water without
TXBMMPXJOHBGUFSJOIBMBUJPOUPIFMQSFEVDFUIFSJTLPGUISVTI
Pneumonia
1BUJFOUTXJUI$01%IBWFBIJHIFSSJTLPGQOFVNPOJBJOTUSVDUUIFNUPDPOUBDUUIFJSIFBMUIDBSFQSPWJEFSTJGUIFZ
develop symptoms of pneumonia.
Immunosuppression
8BSOQBUJFOUTXIPBSFPOJNNVOPTVQQSFTTBOUEPTFTPGDPSUJDPTUFSPJETUPBWPJEFYQPTVSFUPDIJDLFOQPYPSNFBTMFT
and, if exposed, to consult their physicians without delay. Inform patients of potential worsening of existing
tuberculosis; fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
)ZQFSDPSUJDJTNBOE"ESFOBM4VQQSFTTJPO
Advise patients that BREO may cause systemic corticosteroid effects of hypercorticism and adrenal suppression.
Additionally, inform patients that deaths due to adrenal insufficiency have occurred during and after transfer from
systemic corticosteroids. Patients should taper slowly from systemic corticosteroids if transferring to BREO.
Reduction in Bone Mineral Density
"EWJTFQBUJFOUTXIPBSFBUBOJODSFBTFESJTLGPSEFDSFBTFE#.%UIBUUIFVTFPGDPSUJDPTUFSPJETNBZQPTFBO
BEEJUJPOBMSJTL
Ocular Effects
*OGPSNQBUJFOUTUIBUMPOHUFSNVTFPGJOIBMFEDPSUJDPTUFSPJETNBZJODSFBTFUIFSJTLPGTPNFFZFQSPCMFNT DBUBSBDUT
or glaucoma); consider regular eye examinations.
3JTLT"TTPDJBUFEXJUI#FUB"HPOJTU5IFSBQZ
Inform patients of adverse effects associated with beta2-agonists, such as palpitations, chest pain, rapid heart rate,
tremor, or nervousness.
)ZQFSTFOTJUJWJUZ3FBDUJPOT *ODMVEJOH"OBQIZMBYJT
Advise patients that hypersensitivity reactions (e.g., anaphylaxis, angioedema, rash, urticaria) may occur after
administration of BREO. Instruct patients to discontinue BREO if such reactions occur. There have been reports
PGBOBQIZMBDUJDSFBDUJPOTJOQBUJFOUTXJUITFWFSFNJMLQSPUFJOBMMFSHZBGUFSJOIBMBUJPOPGPUIFSQPXEFSNFEJDBUJPOT
DPOUBJOJOHMBDUPTFUIFSFGPSF QBUJFOUTXJUITFWFSFNJMLQSPUFJOBMMFSHZTIPVMEOPUVTF#3&0
#3&0BOE&--*15"BSFSFHJTUFSFEUSBEFNBSLTPGUIF(4,HSPVQPGDPNQBOJFT
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Docs could face faster false-payments return demands
BY ALICIA GALLEGOS

Frontline Medical News

I

n a novel decision, the U.S. District
Court for the Southern District of
New York has ruled that the 60-day
clock to return overpayments to the
government begins ticking when a
health provider receives notice a potential overpayment exists, not when
an overpayment is conclusively ascertained.
Doctors should be concerned
about the ruling, said Houston health
law attorney Michael E. Clark, immediate past chair for the American Bar
Association Health Law Section.
“This is a very troubling development because the judge has embraced
the theory that certainty is not required as to what constitutes an identified overpayment,” Mr. Clark said in
an interview. “Rather, knowledge can
be established by recklessness under
the facts. In short, practitioners must
set up systems to alert them about
potential overpayments so they can
move quickly to avoid potentially ruinous False Claims Act liability.”
The Aug. 3 ruling in Kane v. Healthfirst is the first published decision to
address the 60-day overpayment rule
imposed under the Affordable Care Act
and the Fraud Enforcement and Recovery Act (FERA). The rule requires
that an overpayment be reported and
returned by health providers within
60 days of the “date on which the
overpayment was identified.” Health
providers who retain an overpayment
beyond that point are subject to liability
under the False Claims Act (FCA).
In the Kane case, the federal govern-

ment contends that three hospitals operated by Continuum Health Partners
failed to report and return overpayments to Medicaid within 60 days of
identification. Because of a computer
glitch, Continuum billed both the government and a managed care organization for the same services, according
to court documents. After the New
York State Comptroller’s Office alerted
Continuum to a possible overbilling,
Continuum hired an employee, Robert

actual overpayments so as to trigger
the 60-day report and return clock,
Continuum said in court documents.
The health system requested the court
throw out the government’s suit for
lack of merit.
District Judge Edgardo Ramos
agreed with the federal government
and allowed the lawsuit to continue.
Judge Ramos said the legislative history indicates that Congress intended
for FCA liability to attach in circum-

The judge ruled
‘that certainty is
not required as to
what constitutes
an identified
overpayment.’

Defendants
can no longer
complain that
they were
confused by
the 60-day
overpayment rule.

MR. CLARK

MR. ANDROPHY

P. Kane, to conduct an internal investigation into its billing. Mr. Kane – who
was later fired – allegedly found 900
potentially improper Medicaid claims
totaling $1 million, according to court
documents. The government claims
Continuum failed to repay the overpayments within 60 days and instead
repaid only “small batches” of the affected claims over the next 2 years. Mr.
Kane filed a whistleblower suit against
Continuum, and the government intervened as a plaintiff.
But Continuum argued that the hospitals did not knowingly conceal the
overpayments from the government,
and that the overbillings had not been
officially “identified.” The defendants
were provided only notice of potential
overpayments and did not identify

stances where there is an established
duty to pay money to the government, even if the precise amount due
has yet to be determined.
“After the comptroller alerted defendants to the software glitch and approached them with specific wrongful
claims, and after Kane put defendants
on notice of a set of claims likely to
contain numerous overpayments,
defendants had an established duty to
report and return wrongly collected
money,” Judge Ramos said. “To allow
defendants to evade liability because
Kane’s email did not conclusively establish each erroneous claim and did not
provide the specific amount owed to
the government would contradict Congress’s intentions.”
In an email, a spokesperson for

the defendants said the hospitals are
disappointed with the judge’s decision and will continue to vigorously
defend their case in court. Attorneys
for the government did not return
messages seeking comment.
The judge’s ruling is encouraging
to the federal government and for
plaintiffs who wish to sue health providers for overbilling violations, said
Joel M. Androphy, a Houston plaintiffs’ attorney.
“This is going to open the floodgates for lawyers now as part of their
false claim and reporting practices to
let the courts know about overpayment issues,” Mr. Androphy said in
an interview.
Defendants can no longer complain
they were confused by the 60-day
overpayment rule and the meaning of
“identification,” he added. The judge’s
ruling makes the regulation more
clear and provides guidance to health
providers about how the rule will be
enforced, he said.
Washington health law attorney
Robert T. Rhoad, however, disagreed
that the opinion clarifies application of
the 60-day overpayment rule. The decision does not provide the bright lines
for compliance that providers expect
and need. To protect themselves from
litigation, physicians should take prudent steps to conduct an appropriate
investigation if faced with actual
or constructive notice of a possible
overpayment, Mr. Rhoad said. Showing that they acted with due diligence
could help doctors withstand future
governmental or judicial scrutiny.
agallegos@frontlinemedcom.com

Medicare hospital costs down over last 6 months of life
Frontline Medical News

I

npatient costs for Medicare patients over the last 6 months of life
dropped 23% per death from 2009 to
2013, a study showed.
After adjustment for inflation, the
average inpatient cost for patients
aged 65 years and older who died
was over $17,400 in 2009.
By 2013, Medicare spending in the
last 6 months of life had dropped to
just under $13,400.
The trend in spending was
similar over the last 3 months of
life and over the last month, but
the declines – 18% for the last 3
months and 14.5% for the last
month – were not as great, re-

ported Dr. Harlan M. Krumholz
of Yale University in New Haven,
Conn., and his associates ( JAMA.
2015;314(4):355-65).
The investigators noted that
“approximately 60% of spending in
the last 6 months of beneficiaries’
lives occurred during their final
month.”
The analysis included 60,056,069
individuals who were aged 65 years
or older who were enrolled in a
Medicare fee-for-service plan for
at least 1 month between 1999 and
2013.
Dr. Krumholz is supported by a
grant from the National Heart, Lung,
and Blood Institute.
rfranki@frontlinemedcom.com
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Notes: Based on data for 60,056,069 beneficiaries aged 65 years or older who were enrolled in
the Medicare fee-for-service program for at least 1 month. Adjusted for inflation to 2013.
Source: JAMA. 2015;314(4):355-365
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What constitutes proper practice in telemedicine?
BY ALICIA GALLEGOS

Frontline Medical News

C OURTESY D R . RUSSELL T HOMAS

F

or the last few months, family physician R.
Russell Thomas Jr. has split his time between
visiting patients at his practice in Eagle Lake,
Tex., and treating children who reside more than
300 miles away in Sheffield, Tex., via telemedicine.
His virtual tool belt includes an electronic stethoscope that enables Dr. Thomas to hear a patient’s
heartbeat in real time and a high-definition camera
to view and diagnose skin lesions.
The telehealth services are part of a new initiative at Rice Medical Center, a 25-bed, critical
access hospital in rural Eagle Lake – population
3,700. Dr. Thomas has thus far used the technology to treat patients at an at-risk children’s
academy and a local primary school. Soon, he
and other physicians will also use telemedicine
to consult with cardiologists and internists who
practice 70 miles away in Houston.
“I look at telemedicine not so much as a practice
like cardiology or orthopedics, but more [as] a tool
like a percussion hammer or an otoscope,” Dr.
Thomas said in an interview. “It’s a tool to practice
whatever it is that you do.”
Dr. Thomas is far from alone. Analysts predict
vast growth in the telemedicine industry in the
coming years. The number of health providers
offering telemedicine is expected to rise from 22%
in 2014 to 37% in 2015, according to research by
Towers Watson. Another report, by BCC Research,
shows the global telehospital/clinic and telehome
market is expected to reach about $43 billion in
2019, up from $19 billion in 2014.
The explosion of telemedicine is driven by two
primary factors, said Dr. Joseph P. McMenamin, a
Richmond, Va., attorney who specializes in medical malpractice defense and telemedicine.
“As a society, we are increasingly reliant upon
and enamored of electronic methods of communications,” Dr. McMenamin said in an interview. “In
one sense, it’s just part of a larger trend. The other, more specific reason, perhaps, is the widespread
dissatisfaction with the way our health care system
operates today. We are blessed in the United States
to have some of the finest physicians in the world.
… and then we have this terribly complex, burdensome system for getting people to where they need
to be to get care. Telemedicine, by comparison is
quick, convenient, and relatively inexpensive.”
But for doctors, the practice of telemedicine
is strewn with challenges. Barriers include reimbursement, licensing, malpractice, and regulation.
Topping the barriers is a lack of uniform standards
about practices. A key question: What constitutes
the responsible use of telemedicine?
States have differing ideas. Some require a physical
examination by a physician prior to telemedicine.
Some allow that encounter to be conducted via telemedicine, while others mandate the visit is in-person.
Alabama, Georgia, and Texas require an in-person
follow-up visit after a telemedicine encounter, according to 2015 data from the American Telemedicine Association (ATA). Sixteen states and Washington, D.C.,
have informed consent requirements for telemedicine
patients. Still other states have no defined rules for
the practice of telemedicine.

“I look at telemedicine ... more [as] a tool like a
percussion hammer or an otoscope,” explained Dr.
Russell Thomas Jr. of Eagle Lake, Tex.

To promote consistency and better usage, the
Federation of State Medical Boards in 2014 issued
a model policy to state medical boards about the
recommended practice of telemedicine. The policy
maintains that the same standard of care applied
to face-to-face encounters be applied to telemedicine encounters, said Lisa A. Robin, chief advocacy
officer for the Federation of State Medical Boards
(FSMB). At least 29 state boards have telemedicine
rules that are consistent with the model policy, Ms.
Robin said in an interview.
“As telemedicine continues to evolve, we believe
there must be a very strong focus on ensuring
patient safety through sound policy making and
regulatory practices,” she said.
From practice debate
to court dispute
Medical specialty societies
are beginning to weigh in on
acceptable telehealth practices
for doctors.
In July, the American Academy of Pediatrics issued guidance advocating that use of
telemedicine for episodic care
should be done within the
context of the medical home and that fragmented
telemedicine services should be avoided. Guidance
issued by the American Medical Association makes
it clears that physicians who prescribe using telemedicine need to first establish a patient-physician
relationship. In September, the American College of
Physicians (ACP) also issued policy in support of expanded telemedicine use, but cautioned the practice
should be between a physician and patient who have
an established relationship. The FSMB guidance also
states that doctors should establish a relationship
with patients before practicing telemedicine.
But how that relationship is created is up for
debate. In Texas, disagreement over what creates
a physician-patient relationship has led to litiga-

tion between national telemedicine company Teladoc and the Texas Medical Board.
The case centers on a medical board rule that
requires physicians to have a face-to-face visit with patients before treating them through
telemedicine. The relationship can be created
through telemedicine at an established medical
site, but it may not be established through an online questionnaire, email, text, chat, or telephonic
evaluation or consultation.
Teladoc sued the medical board in April claiming
the rule violates federal antitrust laws. Teladoc
provides access to medical care via phone or interactive video and treats patients for nonemergency
conditions. A judge halted the rule’s enforcement
in May. The company sued to ensure patients have
access to the same high-quality telehealth care
they’ve received for decades, said Teladoc CEO Jason Gorevic.
“We have employers, health plans, and hospital
systems who are coming to us because telehealth
is a solution to access-to-care challenges as well as
a mechanism to control the cost of care,” Mr. Gorevic said in an interview. “It was our responsibility
and quite frankly, our obligation, to take action
where they were regulations being adopted that
were counter to the interests of patients, payers,
and physicians in the state.”
In an April statement, Dr. Michael Arambula, president of the Texas Medical Board (TMB), said the rule
represents the best balance of convenience and safety
by ensuring quality health care for patients.
“The board recognizes that as technology
evolves, so too must regulations governing telemedicine,” Dr. Arambula said in the statement.
“However, a telephone medicine scenario that allows a physician to treat an unknown patient without any objective diagnostic data and no ability to
follow up with the patient sacrifices the patient’s
safety for convenience.”
The Texas Medical Association (TMA) supported
the TMB rule. Dr. Thomas, a former TMB member who is active with the
‘Telehealth is
TMA, said the rule’s logic is
a solution to
simple.
access-to-care
Without a face-to-face visit,
challenges [and]
“the doctor has no knowla mechanism to
edge of the patient, except for
control the cost
what they tell you in that one
of care.’
encounter,” he said in an interview. “There are no follow-up
MR. GOREVIC
opportunities, no mechanism
for further assessment. It’s episodic care at its worst.”
However, Dr. Reed V. Tuckson, president of the
American Telemedicine Association, stresses rules
such as the Texas Medical Board’s are unnecessarily intrusive to doctors and diminish the range of
possibilities for telemedicine care.
“We do not believe the restrictive covenants that
are being applied by far too many state medical
boards are appropriate,” Dr. Tuckson said in an
interview. “We do not believe they should dictating
to physicians the tools that they should be able to
use in partnership with their patients to meet [patients’] individual needs.”
agallegos@frontlinemedcom.com
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President’s Report: American College of Chest
Physicians in 2015: Bigger Tent and Bigger Team
BY DR. CURTIS N. SESSLER,
FCCP

C

reated in 1935, the American
College of Chest Physicians
(CHEST) has existed for 80 years
and continues to excel at meeting the
professional society needs of chest physicians in North America. However, my
experience this past year as President
of CHEST has reinforced my appreciation that our organization is much
more to many individuals involved in
the care of patients with diseases of
the chest and related conditions. We
have truly become a global professional
society that focuses on serving all care
providers and the entire health-care
team. The Vision of CHEST speaks
to these priorities clearly, “The American College of Chest Physicians is the
global leader in advancing best patient
outcomes through innovative chest
medicine education, clinical research,
and team-based care.” We’ve become
a professional home for many and,
accordingly, the tent has grown in size
and diversity.
The Global Tent
While CHEST has had a presence
well beyond North America for many
years, we have developed a renewed
emphasis on serving the needs of
physicians around the globe. About
20% of our 18,700 members hail
from countries other than the United
States and Canada. Leaders from numerous countries provide important
representation to the organizational
structure of CHEST as Global Governors. The Chair and Vice-Chair
of the Global Governors serve as
important members of the Board of
Regents, helping to shape the direction and strategic plan of the organization. At the member level, more
and more exchange of information
occurs on an electronic level, figuratively shrinking the world. The new
CHEST membership model offers
more options to suit the international
member, who, for example, may prioritize receiving the CHEST journal
only electronically at a reduced rate.
Speaking of our flagship journal,
CHEST has a robust global presence,
with approximately 50% of published
manuscripts being submitted by international investigators and authors.
While receiving an English language
version of CHEST electronically may
be the approach taken by many, an
exciting international connection is
publication of international editions

of CHEST in China, India, Italy, Mexico, the Middle East, and Spain.
The American College of Chest
Physicians has long been a leader
in providing face-to-face continuing
medical education and scientific sessions. CHEST continues to partner
with other international and regional
professional societies in contributing
to excellent medical meetings. In the
past year, CHEST
has endorsed and
participated by
providing speakers at meetings in
Greece, Italy, Turkey, and Argentina, to name but
a few. Even our
annual scientific
DR. SESSLER
meeting in October has enjoyed
locations outside of the United States,
reflecting the prominent role our Canadian colleagues play in the organization, with CHEST 2015 in Montréal
right around the corner. Continuing
this approach, our annual meeting will
be held in Toronto and Vancouver in
the next half-dozen years.
Several decades after the last formal
global CHEST-sponsored meeting was
held, we relaunched the concept of
CHEST World Congress (CWC) with
a highly successful meeting in Madrid,
Spain, in the spring of 2014. Next April,
CHEST breaks new barriers by having CHEST World Congress 2016 in
Shanghai, China. This comprehensive
scientific and continuing education
meeting will include a mix of didactic,
live-learning/simulations, and research
presentations. In the same year as
CWC-Shanghai, the inaugural class of
the first formal Pulmonary and Critical Care Medicine (PCCM) fellowship
training programs in China will graduate. In a unique partnership, North
American experts in graduate medical
education from CHEST have partnered
with leaders from the Chinese Thoracic Society (CTS) and from Chinese
major medical centers to develop a robust formal fellowship curriculum and
materials – a first for medical subspecialties in China. There are now PCCM
fellowship programs in a dozen major
teaching hospitals in China with more
planned.
In other international efforts,
CHEST continues to play a prominent role in efforts to improve lung
health globally through membership
in the Forum of International Respiratory Societies (FIRS). Recently,

FIRS has become increasingly active
and more visible as a prominent
voice for lung health. FIRS has published a highly regarded roadmap to
global lung health, provided experts
to the World Health Organization
(WHO) and the United Nations, published statements on electronic cigarettes and other issues, and helped
to raise awareness about lung cancer
and other respiratory conditions.
Finally, there is a rich tradition of
support for care providers and patients
in need, domestically and worldwide,
through the philanthropic arm of
CHEST – the CHEST Foundation. For
example, over the years, the foundation has provided millions of dollars in
grants and awards to individuals and
organizations in support of their local
efforts to improve health-care delivery
and education in challenging circumstances worldwide.
So, it is easy to see the rapidly expanding global footprint of CHEST,
as we provide a professional societal
home for many clinicians and scientists
around the world and work diligently
to improve lung health worldwide.
A Bigger Tent for a Bigger Team
The majority of CHEST members
describe themselves as physicians who
specialize in pulmonary disease or pulmonary and critical care medicine. The
three pillars of CHEST medicine are
pulmonary disease, critical care medicine, and sleep medicine. Much of the
work of CHEST is related to clinical
practice, clinical research, and medical
education in these areas. Without a
doubt, the American College of Chest
Physicians is, and will continue to strive
to be, the professional society home
for these core groups of physicians
working in these areas. Also, physicians
in closely related disciplines, including
intensivists, pediatric pulmonologists,
thoracic surgeons, and cardiologists
who manage diseases of the chest and
critical care play important roles in
CHEST. They have been, and continue to be, important members of the
CHEST family, and their needs are consistently addressed.
Much of the emphasis of CHEST
efforts has been on meeting the needs
of the practicing clinician – whether
in academic medicine or community
practice. Also, central aspects of the
mission of CHEST include the important roles of knowledge development and translation through support
for clinical research, publication of
original investigations and reviews,

and development and dissemination
of clinical practice guidelines. We
have had a consistently strong emphasis on training the next generation
of chest specialists with innovative
programs directed toward fellowship-level trainees. A great example is
the unique CHEST Challenge, pitting
teams of fellows from various training
programs in a series of exciting headto-head knowledge-based competitions. Impressively, CHEST Challenge
has been expanded to India, where
an estimated 90% of PCCM fellows
participate. I’m excited about the
latest expansion of our membership
model to extend beyond subspecialty
fellows to include residents, students,
and other trainees. I have met many
students and residents who have attended our annual meeting and report
having a tremendous experience. This
expansion of our membership model
represents an important investment in
the future of the organization.
Recent trends in the practice of medicine emphasize the growing roles of a
diverse group of care providers and the
importance of the team in optimal care
delivery. These concepts are enthusiastically embraced by CHEST. Nurse
practitioners and physician assistants
make up an increasingly important
group of care providers referred to as
advanced practice providers (APPs).
These individuals are working hand
in hand with physician colleagues and
participate in continuing medical education that includes attending the annual CHEST meeting, attending board
review courses, and joining in other
live-learning events. CHEST is developing more opportunities for APP education and training, including a specially
designed concentrated mix of didactic
and simulation sessions focusing on the
APP. Also, APPs are included in a new
category of clinicians with advanced
degrees who may quality for FCCP status – an honor previously available only
to physicians and PhDs.
Physician and APP providers are
important members of the healthcare team that also includes respiratory therapists (RT), nurses, clinical
pharmacists, and other therapists
and technicians. RTs have played
prominent roles in CHEST for years
and continue to be key contributors
to advancing lung health. We are
proud to offer the ability of RTs with
advanced degrees and other qualifications to apply for FCCP status,
reflecting our recognition of their
Continued on following page
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BY DR. MARK J. ROSEN,
MASTER FCCP

Medical Director, CHEST

CHEST Collaborates With Chinese
Physicians to Advance Pulmonary
and Critical Care Medicine
With the goal of advancing our educational
mission and our profession, CHEST continues
to expand its collaboration with Chinese leaders in pulmonary, critical care, and sleep medicine in a variety of venues.
In July 2015, faculty representing CHEST
and the Chinese Thoracic Society worked
together to conduct the First Sino-American Respiratory Forum, a 2-day program in
Beijing that focused on clinical features and
management of COPD, sharing knowledge
and experience among Chinese and CHEST
faculty. We plan for this to be an annual
event with a different general topic each
year.
Our work to introduce pulmonary and critical care medicine (PCCM) as a new subspecialty in China is moving ahead; the first step
is to establish fellowship training programs
that use a common curriculum across 12 academic sites in China. In collaboration with
our Chinese colleagues, eight programs based
in Beijing, Shanghai, Changsha, Chengdu, and
Guangzhou have been activated, with four
more joining in the coming year. Each of the
Continued from previous page
contributions to team-based care.
It is clear that it takes an army
to provide optimal comprehensive
care to sick patients. CHEST strongly endorses the importance of the
health-care team and is expanding
membership opportunities, as well
as opening the opportunity for individuals to qualify for FCCP status.
Our philosophy is that team quality
and, thus, delivery of effective patient
care, is optimized by enhancing the
clinical skills of each member of
the team. In addition to our traditional educational offerings, we are
advancing the health-care team by
collaborating with other professional societies, such as the American
Association of Critical-Care Nurses
(AACN) and by developing new educational opportunities geared to individual members, as well as the team
as a whole.
Finally, while not directly involved
in patient care, professional representatives from the pharmaceutical
and device industries benefit from
increased knowledge about medical
conditions that their products are
intended to help evaluate or treat.
Through CHEST Enterprises (the
for-profit CHEST subsidiary launched

eight active sites were visited over the last year
by members of the CHEST PCCM Steering
Committee, chaired by Darcy D. Marciniuk,
MD, FCCP, a Past President of CHEST. These
visits are intended to observe the programs in
action, to monitor progress with implementation, and to offer feedback on how to continue
to improve the quality of training. We anticipate visiting the sites annually as part of a
continuing evaluation process, offering interim
assessments with audit of adherence to program requirements and fellows’ knowledge.
We look forward to the first “graduating class”
in the fall of 2017.
Finally, plans are proceeding rapidly for
CHEST World Congress 2016, April 15-17, in
Shanghai. With the support of the Chinese
Thoracic Society, this will be another outstanding CHEST educational experience for
the global professional community. Co-chaired
by Dr. Marciniuk and Dr. Chen Wang, FCCP,
President of the Chinese Thoracic Society,
the program has been developed by an international committee, designed to fulfill the
goal of delivering practical clinical education
in formats that include plenary sessions by
global experts, panel discussions, interactive
case-based sessions, and hands-on simulation
activities.
We look forward to keeping you informed
of our progress, and hope you will join us in
Shanghai in April 2016.

in 2013), education is provided to our
industry partners through the Professional Representative Education
Program (PREP), contributing to improving patient outcomes.
In summary, the American College
of Chest Physicians is rapidly advancing patient outcomes by expertly
delivering medical education and
leading knowledge development and
dissemination to many individuals in
the health-care industry worldwide.
From the perspective of enhancing
these goals, 2015 has been an exciting
year of continued global expansion
and strengthening the health-care
team. We look forward to ongoing
strengthening of the relationships
of the many people under the big
CHEST tent.
And speaking of big tents and great
relationships, I will be wrapping up
my year as President of CHEST in
October and have many wonderful
people to thank. It has been a unique
and rewarding experience for me,
and our CHEST team has done some
great work this year! It really is all
about the people! This team includes
superb colleagues in CHEST leadership, tremendous CHEST staff, my
“day job” colleagues at Virginia Commonwealth University, and my wife
Pam and family. Thank you all!

CHEST

CHEST Around the Globe

L-R: Dr. Chen Wang, FCCP, and Dr. Darcy D. Marciniuk, FCCP;
Co-Chairs of the PCCM Steering Committee and CHEST
World Congress 2016.

Trainee Resource Hub

A

s a new feature, the Trainee Resource Hub provides trainee members with access to personal and
professional resources tailored to each early career
level.
These resources provide tools needed to become
clinicians, scholars, and teachers, to foster active participation and progress in the CHEST community.
There are three distinct resource areas for fellows,
medical students and residents, and those transitioning out of fellowship. We hope trainee members find
this tool useful throughout their journey in the chest
medicine industry.
Learn more at chestnet.org/traineehub.
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EBUS-TBNA mutation analysis. Pediatric ARDS.

Interventional
Chest/Diagnostic
Procedures

tors are being developed and tested
as potential therapies for NSCLC
(PLOS ONE. 2015;doi:10.1371).
An emerging role for EBUS is identifying programmed death-ligand 1
(PD-L1) expression on tumor cells in
Brief update on molecular analysis mediastinal lymph nodes. Although
from EBUS-TBNA specimens
it is not a definitive predictive markWith the breakthroughs in molecuer of response to PD-1 inhibitors
lar targeted therapies for
like nivolumab (a human
non–small cell lung cancer
anti-PD-1 monoclonal
(NSCLC), EBUS-TBNA reantibody that works as
mains well-suited to obtain
an immune checkpoint
material for mutation analblocker), this biomarker
ysis (Am J Respir Crit Care
is the single factor most
Med. 2012;185[2]:1316).
closely correlated with
Techniques for maximizing
response to anti–PD-1
material for mutation analblockade (Clin Cancer Res.
ysis via EBUS-TBNA have
2014;20[19]:5064).
DR. PASTIS
been described (J Thorac
To apply an individualOncol. 2011;6[1]:203) and
ized treatment paradigm in
are continually being refined. With a
advanced NSCLC, mutation analysis
combination of EBUS and rapid onis now mandatory, and EBUS-TBsite evaluation (ROSE), a minimum
NA is a cornerstone of this strategy.
of four needle passes should be conPerfecting techniques to maximize
sidered to provide adequate specimen material obtained by EBUS-TBNA
for mutation analysis (Ann Am Thor
is becoming critically important as
Soc. 2013;10:636). This use of EBUS
the role of this procedure expands to
and ROSE may prevent a repeat ininclude evaluation of new clinically
vasive diagnostic procedure aimed at relevant biomarkers.
Dr. Nicholas Pastis, FCCP
molecular profiling in at least 1 out
Steering Committee Member
of 10 patients with advanced lung
cancer and reduces the risk of retrieving inadequate samples for mutation
analysis (Chest. 2015;doi: 10.1378/
Epub ahead of print).
Targetable mutations such
as EGFR, ALK, and ROS1 have
Is ARDS consistent across ages?
FDA-approved treatments, while
Contemplating the new Pediatric
others are being studied to deterAcute Lung Injury Consensus
mine their clinical significance,
Conference (PALICC) guidelines
particularly as it relates to the deA unique challenge of caring for
velopment of tyrosine kinase inhibchildren is the wide range of deitor (TKI) resistance. For example,
velopmental and physiologic stages
some mutations have alternative
that influence the response to lung
mechanisms of signaling activation
injury and infection. As they grow,
downstream of EGFR. The EGFR
children experience tremendous
T790M mutation (the most comalveolar proliferation, changes in airmon mechanism of drug resistance

Pediatric Chest
Medicine

An emerging role for EBUS is identifying programmed
death-ligand 1 expression on tumor cells in mediastinal
lymph nodes. This biomarker is the single most closely
correlated with response to anti–PD-1 blockade.
to TKIs) was recently shown to respond well to AZD9291 in patients
with lung cancer who previously
had disease progression during
prior therapy with TKIs (N Engl J
Med. 2015;372[18]:1689). MET gene
encodes a transmembrane tyrosine
kinase receptor, and aberrant MET
activation in NSCLC has also been
linked with acquired resistance to
EGFR TKIs. Several MET inhibi-

way size and resistance, alterations
in chest wall compliance, and development of collateral ventilation
channels. Immune system development over time will also significantly
affect children’s response to lung
injury. When considering the complex pathophysiology of acute respiratory distress syndrome (ARDS),
we must be cognizant that children
are not merely “little adults.” In

response, 27 international pediatric
lung injury experts utilized current
evidence and expert opinion to develop consensus guidelines for pediatric ARDS (PARDS) (Pediatr Crit
Care Med. 2015;16[5]:428). The full
guidelines contain 132 recommendations with ‘strong agreement’ and
19 with “weak agreement.”
Compared with the Berlin
criteria for adult ARDS (JAMA.
2012;307[23]:2526), notable differences for PARDS diagnosis include

syndrome that should be considered
in certain circumstances given its
consistent historical findings and a
lack of physical and objective abnormalities.
Sighing dyspnea as a clinical
syndrome was first thoroughly
described by Dr. Charles Maytum
in 1938 ( J Allergy. 1938;10[1]:50).
Several years earlier, Dr. Doris Baker recorded her experience with “a
disorder incorrectly described by
patients as breathlessness” (Lancet.

Like fibromyalgia, the cause of sighing dyspnea is unknown.
Management revolves around exploring psychological
stressors (anxiety and depression) and an adequate
explanation of the condition and its benign course.
unilateral, as well as bilateral,
infiltrates on chest radiograph,
PARDS criteria for patients on full
face-mask noninvasive ventilation,
and preference for oxygenation index (OI) rather than P/F ratio for
disease severity stratification. The
guidelines also include an “at risk”
definition for patients not yet meeting PARDS criteria. For therapy,
the guidelines recognize the importance of ongoing investigation for
tidal volume targets and specific
therapies such
as prone positioning that may
affect ARDS
outcomes differently in children
than adults.
The wide heterogeneity and
relatively small
DR. REHDER
numbers of
PARDS patients
dictate that we still have much to
learn; however, these new guidelines
help add consistency to PARDS management across centers and provide
groundwork for future studies.
Dr. Kyle J. Rehder, FCCP

Steering Committee Member

Pulmonary
Physiology,
Function, and
Rehabilitation
Sighing dyspnea: The
pulmonologists’ fibromyalgia?
Evaluating unexplained dyspnea represents a challenge for the pulmonologist. However, there is a common

1934;228:174). These historical reviews both describe “attacks of sighing breathing.”
In almost all cases, the patients
use stereotypical phrases to describe
their breathlessness. Characteristic
descriptions include “an inability to
obtain a satisfying breath” or “trouble getting in enough air.” Sighing
respirations are noted during the
clinic visit. Fatigue and exhaustion
are common. Sighing dyspnea does
not wake the patient once sleeping.
Frequently, a patient will bring his
hand to his midsternum and tap
the chest at the point where air gets
stuck. A sensation of chest tightness
is often described, confusing the
condition with asthma. Invariably,
the most distressing symptoms
occur at rest and improve with
exertion. The poor correlation of
symptoms with the degree of exertion distinguishes sighing dyspnea
from other organic causes.
Like fibromyalgia, the cause of
sighing dyspnea is unknown. Management revolves around exploring
psychological stressors (anxiety and
depression) and an adequate explanation of the condition and its benign
course. In the future, pulmonary
rehabilitation emphasizing breathing
techniques may prove most helpful.
Dr. Timothy Scialla

Steering Committee Member

Pulmonary
Vascular Disease
Duel Drug Therapy for PAH
Treatment options for pulmonary
arterial hypertension (PAH) have
increased, but the efficacy of combinContinued on following page
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Continued from previous page
ing PAH treatments remains unclear.
The recently published AMBITION
trial found that treatment-naive PAH
patients with functional class II or III
symptoms randomized to up-front
treatment with ambrisentan and
tadalafil had half the rate of clini-

measured.
Although these results clearly favor
up-front dual-drug therapy, a number
of questions remain. First, it is unknown whether the agents used have
synergistic or additive effects or if the
probability of having a clinical failure
event was lessened simply because
two drugs increased the chance of

While these questions require further study, it seems
reasonable to consider this combination therapy as initial
treatment in PAH with functional class II or III symptoms.
cal failure events (defined as death,
hospitalization for worsening PAH,
disease progression, or unsatisfactory
clinical response) than patients treated with either drug alone. This study
is notable for its event-driven study
design (mean duration of exposure
to study treatments was 517 days)
and because it is the first large-scale
study to examine up-front combination therapy vs monotherapy in treatment-naive PAH patients. Differences
in secondary endpoints, including
6-minute walk distance, BNP [brain
natriuretic peptide], and the number
of patients with a favorable response,
were also better with combination
therapy than monotherapy at the 24week time point in which they were

having a response to one of them.
Second, the lower rate of events in
the combination group was driven
primarily by hospitalization for PAH
that has not been validated as a survival surrogate. Finally, it is unknown
if the benefits observed are limited
to the drugs used or if other PAH
drug combinations are superior to
monotherapy. While these questions
require further study, it seems reasonable to consider this combination
therapy as initial treatment in PAH
with functional class II or III symptoms.
Dr. Corey E. Ventetuolo

Steering Committee Member
Dr. James R. Klinger, FCCP

Ex Officio

Reference
Galiè N, Barberà JA, Frost AE, and
the AMBITION Investigators. Initial
use of ambrisentan plus tadalafil in
pulmonary arterial hypertension. N
Engl J Med. 2015;373(9):834.
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average American who would qualify for lung cancer screening. (J Natl
Cancer Inst. 2010;102[23]:1771).
Through a grant from the CHEST
Foundation, Dr. Nichole Tanner
sought to examine these subsets of
patients within the NLST. She presented her findings at CHEST 2014.
Further analysis of the NLST data
revealed that screening with LDCT
Generalizing the findings of
reduced lung cancer mortality in all
the National Lung
racial groups. However,
Screening Trial
this benefit was more proIn 2011, the landmark renounced in blacks (hazard
sults of the National Lung
ratio, 0.61 vs 0.86). When
Screening Trial (NLST)
stratified by race, black
were published (N Engl J
smokers were twice as
Med. 2011;365[5]:395). For
likely to die of lung cancer
individuals at high risk
as were white smokers
for lung cancer based on
(HR, 4.10 vs 2.25).
age and smoking history,
While blacks benefited
DR. TANNER
screening with low-dose
more from screening with
computed tomography
LDCT, the demographics
(LDCT) was shown to reduce
associated with an improvement
mortality by 20%. Since then, lung
in lung cancer survival were less
cancer screening programs have
commonly found in this population.
begun screening across the counThe authors conclude that in order
try especially since March of this
to realize reductions in mortality
year when CMS approved coverage from lung cancer screening, tailored
for this service. However, there
dissemination efforts are needed
are some concerns as to the gento meet the needs of this comeralizability of the NLST because
munity (Am J Respir Crit Care Med.
the participants in that study were
2015;192[2]:200).
Dr. Nichole T. Tanner, FCCP
younger, more educated, less ethniSteering Committee Member
cally diverse, and healthier than the

Thoracic Oncology
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Common ICD-10 Codes that will keep you up at night

T

his month, we present a couple of code categories that
will become familiar to ICU
doctors. This includes some of the
codes for respiratory failure and for
sepsis.
While you can find additional
codes in the ICD-10-CM Official
Guidelines for Coding and Reporting
available at http://www.cms.gov/
Medicare/Coding/ICD10/2015-ICD10-CM-and-GEMs.html that are pertinent to critical care medicine, these
codes also serve to reiterate a couple
of points.
First, in the J96 codes for respiratory failure, you see a number of “Excludes1” codes. Remember that this
means that a J96 category code MAY
NOT be used if you have also chosen

one of the excludes1 codes.
A type 1 Excludes note is a pure
excludes note. It means “NOT CODED
HERE!” An Excludes1 note indicates
that the code excluded should never be
used at the same time as the code above
the Excludes1 note. An Excludes1 is
used when two conditions cannot occur
together, such as a congenital form
vs. an acquired form of the same
condition.
In the R65 category with the
SIRS/Sepsis codes, you will notice
the “code first” direction. This instructs the coder to use another
code describing the cause of the
SIRS/Sepsis prior to using a R65
category code.
In addition, there is a “code also”
direction, which instructs the coder

to add a code for any associated organ dysfunction. These instructions

R65 Symptoms and signs specifically associated with systemic inflammation and infection
R65.1

J96 Respiratory failure, not elsewhere classified
Excludes 1:

J96.0

J96.1

J96.2

J96.9

acute respiratory distress syndrome (J80)
cardiorespiratory failure (R09.2)
newborn respiratory distress syndrome (P22.0)
postprocedural respiratory failure (J95.82-)
respiratory arrest (R09.2)
respiratory arrest of newborn (P28.81)
respiratory failure of newborn (P28.5)
Acute Respiratory failure
Acute respiratory failure, unspecified whether hypoxia or hypercapnia
J96.00
Acute respiratory failure with hypoxia
J96.01
Acute respiratory failure with hypercapnia
J96.02
Chronic respiratory failure
Chronic respiratory failure, unspecified whether hypoxia or hypercapnia
J96.10
Chronic respiratory failure with hypoxia
J96.11
Chronic respiratory failure with hypercapnia
J96.12
Acute and chronic respiratory failure
Acute on chronic respiratory failure
Acute and chronic respiratory failure, unspecified whether hypoxia
J96.20
or hypercapnia
Acute and chronic respiratory failure with hypoxemia
J96.21
Acute and chronic respiratory failure with hypercapnia
J96.22
Respiratory failure, unspecified
Respiratory failure, unspecified whether hypoxia or hypercapnia
J96.90
Respiratory failure, unspecified with hypoxia
J96.91
Respiratory failure, unspecified with hypercapnia
J96.92

R65.2

Systemic inflammatory response syndrome (SIRS) of non-infectious origin
Code first underlying condition, such as:
heatstroke (T67.0)
injury and trauma (S00-T88)
Excludes 1: sepsis- code to infection
severe sepsis (R65.2)
Systemic inflammatory response syndrome (SIRS) of non-infectious
R65.10
origin without acute organ dysfunction
Systemic inflammatory response syndrome (SIRS) NOS
Systemic inflammatory response syndrome (SIRS) of non-infectious
R65.11
origin with acute organ dysfunction
Use additional code to identify specific acute organ dysfunction, such as:
acute kidney failure (N17.-)
acute respiratory failure (J96.0-)
critical illness myopathy (G72.81)
critical illness polyneuropathy (G62.81)
disseminated intravascular coagulopathy [DIC] (D65)
encephalopathy (metabolic) (septic) (G93.41)
hepatic failure (K72.0-)
Severe Sepsis
Infection with associated acute organ dysfunction
Sepsis with acute organ dysfunction
Sepsis with multiple organ dysfunction
Systemic inflammatory response syndrome due to infectious process with acute
organ dysfunction
Code first underlying infection, such as:
infection following a procedure (T81.4)
infections following infusion, transfusion and therapeutic injection (T80.2-)
puerperal sepsis (O85)
sepsis following complete or unspecified spontaneous abortion (O03.87)
sepsis following ectopic and molar pregnancy (O08.82)
sepsis following incomplete spontaneous abortion (O03.37)
sepsis following (induced) termination of pregnancy (O04.87)
sepsis NOS (A41.9)
Use additional code to identify specific organ dysfunction, such as:
acute kidney failure (N17.-)
acute respiratory failure (J96.0-)
critical illness myopathy (G72.81)
critical illness polyneuropathy (G62.81)
disseminated intravascular coagulopathy [DIC] (D65)
encephalopathy (metabolic) (septic) (G93.41)
hepatic failure (K72.0-)
Severe sepsis without septic shock
R65.20
Severe sepsis NOS
Severe sepsis with septic shock
R65.21

This Month in CHEST: Editor’s Picks
BY DR. RICHARD S. IRWIN, MASTER FCCP

Editor in Chief, CHEST

EDITORIAL
A Paradigm Shift in the Treatment of Central
Sleep Apnea in Heart Failure. By Drs. R. Mehra and
D. J. Gottlieb.
POINT AND COUNTERPOINT
Should Childhood Vaccination Against Measles Be
a Mandatory Requirement for
Attending School?
Yes – Drs. R. D. Silverman and K. S. Hendrix
No – Drs. P Schroder-Back and K. Martakis

enhance the specificity of the coding
process.

ORIGINAL RESEARCH
Dedicated Severe Asthma Services Improve
Health-Care Use and Quality of Life. By Dr. D.
Gibeon, et al.
Will Nonasthmatic Eosinophilic Bronchitis
Develop Into Chronic Airway Obstruction?
A Prospective, Observational Study. By Dr. K. Lai,
et al.
The Impact of Visceral Pleural Invasion in NodeNegative Non–small Cell Lung Cancer:
A Systematic Review and Meta-analysis. By Dr. L.
Jiang, et al.
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ALABAMA

LUNG CENTER
Comprehensive Pulmonary/Critical Care Medicine

SEEKS A PULM/CC PHYSICIAN
IMMEDIATELY!
• EBUS ultrasound
• Super Dimension Bronchoscopies
• Teaching opportunities through UAB
• Established, hospital-owned practice
• Employment w/excellent
compensation package
• Medical, Surgical/Trauma, Neurological and Cardiovascular ICUs
• 941 bed Level I Trauma/Regional
Referral Center
• 20-25 patients/half day
• Huntsville named in Forbes list of
Top Ten Smartest Cities in the World
Interested physicians should contact:
Kimberly Salvail
Huntsville Hospital
kimberly.salvail@hhsys.org
256-265-7073

Connect
with your
colleagues
when you
need them
most!

Pulmonology/
Intensivist
Join eight university
trained, Board
Certified Pulmonary,
Critical Care and Sleep
Medicine physicians.
Our integrated
multi-specialty
physician clinic and
hospital includes a
Level II Trauma Center
and an accredited sleep
center. Practice with
strong colleagues in
the region’s tertiary
referral center.

Contact: Rochelle Woods
1-888-554-5922
physicianrecruiter@
billingsclinic.org

Fort Collins, Colorado

Physician-Led
Medicine in Montana
Billings Clinic is nationally recognized
for clinical excellence and is a proud
member of the Mayo Clinic Care
Network. Located in the magnificent
Rocky Mountains in Billings,
Montana, this friendly college
community has great schools, safe
neighborhoods and family activities.
Exciting outdoor recreation minutes
from home. 300 days of sunshine!

Disclaimer
Chest Physician assumes the statements made in classified advertisements are accurate, but cannot investigate the
statements and assumes no responsibility or liability concerning their content. The Publisher reserves the right to decline,
withdraw, or edit advertisements. Every effort will be made to avoid mistakes, but responsibility cannot be accepted for
clerical or printer errors.

> Log in to the e-Community:
ecommunity.chestnet.org

Cardiac Intensivist Employment Opportunity
Join a Leading Healthcare System in South Florida

KEEP UP-TO-DATE

DĞŵŽƌŝĂů,ĞĂůƚŚĐĂƌĞ^ǇƐƚĞŵŝƐƐĞĞŬŝŶŐĂĐƌŝƟĐĂůĐĂƌĞƉŚǇƐŝĐŝĂŶĚĞĚŝĐĂƚĞĚ
ƚŽ ŶŝŐŚƚ ƐŚŝŌƐ ƚŽ ũŽŝŶ ƚŚĞ ĐƌŝƟĐĂů ĐĂƌĞ ƚĞĂŵ  ^ƵĐĐĞƐƐĨƵů ĐĂŶĚŝĚĂƚĞ ǁŝůů
ĚĞŵŽŶƐƚƌĂƚĞ ĞǆĐĞůůĞŶƚ ĐůŝŶŝĐĂů ƐŬŝůůƐ Ă ďƌŽĂĚ ŬŶŽǁůĞĚŐĞ ďĂƐĞ ŝŶ ĐƌŝƟĐĂů
ĐĂƌĞ ĂŶĚ ĚĞĚŝĐĂƟŽŶ ƚŽ ƉƌŽǀŝĚŝŶŐ ŚŝŐŚ ƋƵĂůŝƚǇ ĞǀŝĚĞŶĐĞďĂƐĞĚ ĐĂƌĞ 
ƉƉůŝĐĂŶƚƐŵƵƐƚďĞŝŶĐƌŝƟĐĂůĐĂƌĞŵĞĚŝĐŝŶĞ WƌĞǀŝŽƵƐĞǆƉĞƌŝĞŶĐĞ
ŝŶ ŵĂŶĂŐŝŶŐ ĐĂƌĚŝĂĐ ƐƵƌŐĞƌǇ ƉĂƟĞŶƚƐ ŝƐ Ă ƉůƵƐ ďƵƚ ŶŽƚ Ă ƌĞƋƵŝƌĞŵĞŶƚ 
WŚǇƐŝĐŝĂŶǁŽƵůĚŚĂǀĞĞǆƉŽƐƵƌĞƚŽĂůůĂƐƉĞĐƚƐŽĨƚŚĞĐĂƌĞŽĨĐĂƌĚŝĂĐƐƵƌŐĞƌǇ
ƉĂƟĞŶƚƐ ŝŶĐůƵĚŝŶŐ ŵĞĐŚĂŶŝĐĂů ĚĞǀŝĐĞƐ ĂĚǀĂŶĐĞĚ ŚĞĂƌƚ ĨĂŝůƵƌĞ ƉĂƟĞŶƚƐ
DKĂŶĚƚƌĂŶƐƉůĂŶƚ
ϭϮŚŽƵƌŝŶŚŽƵƐĞƐŚŝŌƐ;ϳƉŵʹϳĂŵŶŽƌĞƐƉŽŶƐŝďŝůŝƟĞƐ
ŽƵƚƐŝĚĞŽĨŝŶŚŽƵƐĞƐŚŝŌƐ
ƉƉƌŽǆŝŵĂƚĞůǇϭϱƐŚŝŌƐƉĞƌŵŽŶƚŚ;ŵŽƌĞŝĨĚĞƐŝƌĞĚ
,ŝŐŚůǇĐŽŵƉĞƟƟǀĞƐĂůĂƌǇĚŝīĞƌĞŶƟĂůĨŽƌƚŚĞŶŽĐƚƵƌŶŝƐƚƉŽƐŝƟŽŶ
dŚŝƐ ŝƐ Ă ĨƵůůƟŵĞ ĞŵƉůŽǇĞĚ ƉŽƐŝƟŽŶ ǁŝƚŚŝŶ ƚŚĞ ŵƵůƟƐƉĞĐŝĂůƚǇ
DĞŵŽƌŝĂů WŚǇƐŝĐŝĂŶ 'ƌŽƵƉ  dŚĞ ƉŽƐŝƟŽŶ ŽīĞƌƐ ĐŽŵƉĞƟƟǀĞ ďĞŶĞĮƚƐ
ĂŶĚ Ă ĐŽŵƉĞŶƐĂƟŽŶ ƉĂĐŬĂŐĞ ƚŚĂƚ ŝƐ ĐŽŵŵĞŶƐƵƌĂƚĞ ǁŝƚŚ ƚƌĂŝŶŝŶŐ ĂŶĚ
ĞǆƉĞƌŝĞŶĐĞ  WƌŽĨĞƐƐŝŽŶĂů ŵĂůƉƌĂĐƟĐĞ ĂŶĚ ŵĞĚŝĐĂů ůŝĂďŝůŝƚǇ ĂƌĞ ĐŽǀĞƌĞĚ
ƵŶĚĞƌƐŽǀĞƌĞŝŐŶŝŵŵƵŶŝƚǇ

About Memorial Healthcare System

For Deadlines and
More Information, Contact:
Lauren Morgan
Tel: (267) 980-6087
lmorgan@americanmedicalcomm.com

If interested, email your CV to
Briann.Leone@uchealth.org

billingsclinic.com

> Learn more about NetWorks:
chestnet.org/NetWorks

Watch our Classified Notices for
Postgraduate Course Information.

Colorado Health Medical Group is
seeking a Pulmonologist/Critical Care
trained physician. Sleep Medicine
training desirable but not required.
Will rotate in two hospitals and our
Loveland based clinic. Call is 1:11
nights and 1:5-6 weekends. Physician
will be doing general Pulm/CC
procedures and read sleep studies from
outlying facilities.

DĞŵŽƌŝĂů,ĞĂůƚŚĐĂƌĞ^ǇƐƚĞŵŝƐƚŚĞƚŚŝƌĚůĂƌŐĞƐƚƉƵďůŝĐŚĞĂůƚŚĐĂƌĞƐǇƐƚĞŵŝŶ
ƚŚĞhŶŝƚĞĚ^ƚĂƚĞƐ ŶĂƟŽŶĂůůĞĂĚĞƌŝŶƋƵĂůŝƚǇĐĂƌĞĂŶĚƉĂƟĞŶƚƐĂƟƐĨĂĐƟŽŶ
DĞŵŽƌŝĂů ŚĂƐ ƌĂŶŬĞĚ ϭϭ ƟŵĞƐ ƐŝŶĐĞ ϮϬϬဒ ŽŶ ŶĂƟŽŶĂůůǇ ƌĞĐŽŐŶŝǌĞĚ ůŝƐƚƐ
ŽĨŐƌĞĂƚƉůĂĐĞƐƚŽǁŽƌŬʹŝŶĐůƵĚŝŶŐDŽĚĞƌŶ,ĞĂůƚŚĐĂƌĞŵĂŐĂǌŝŶĞ&ůŽƌŝĚĂ
dƌĞŶĚŵĂŐĂǌŝŶĞĂŶĚĞĐŬĞƌƐ,ŽƐƉŝƚĂůZĞǀŝĞǁƚŽŶĂŵĞũƵƐƚĂĨĞǁ
DĞŵŽƌŝĂůƐĨĂĐŝůŝƟĞƐŝŶĐůƵĚĞŝƚƐŇĂŐƐŚŝƉDĞŵŽƌŝĂůZĞŐŝŽŶĂů,ŽƐƉŝƚĂůŽŶĞ
ŽĨƚŚĞůĂƌŐĞƐƚŝŶ&ůŽƌŝĚĂDĞŵŽƌŝĂůZĞŐŝŽŶĂů,ŽƐƉŝƚĂů^ŽƵƚŚ:ŽĞŝDĂŐŐŝŽ
ŚŝůĚƌĞŶƐ ,ŽƐƉŝƚĂů ƚŚĞ ŽŶůǇ ĨƌĞĞƐƚĂŶĚŝŶŐ ĐŚŝůĚƌĞŶƐ ŚŽƐƉŝƚĂů ŝŶ ƌŽǁĂƌĚ
ĂŶĚ WĂůŵ ĞĂĐŚ ĐŽƵŶƟĞƐ DĞŵŽƌŝĂů ,ŽƐƉŝƚĂů tĞƐƚ DĞŵŽƌŝĂů ,ŽƐƉŝƚĂů
DŝƌĂŵĂƌDĞŵŽƌŝĂů,ŽƐƉŝƚĂůWĞŵďƌŽŬĞĂŶĚDĞŵŽƌŝĂůDĂŶŽƌĂh^EĞǁƐ
ĮǀĞƐƚĂƌƌĂƚĞĚŶƵƌƐŝŶŐŚŽŵĞ
DĞŵŽƌŝĂůƐǁŽƌŬĞŶǀŝƌŽŶŵĞŶƚŚĂƐďĞĞŶƌĂƚĞĚďǇĞŵƉůŽǇĞĞƐĂŶĚƉŚǇƐŝĐŝĂŶƐ
ĂůŝŬĞ ĂƐ ĂŶ ŽƉĞŶĚŽŽƌ ŝŶĐůƵƐŝǀĞ ĐƵůƚƵƌĞ ƚŚĂƚ ŝƐ ĐŽŵŵŝƩĞĚ ƚŽ ƐĂĨĞƚǇ
ƚƌĂŶƐƉĂƌĞŶĐǇĂŶĚĂďŽǀĞĂůůŽƵƚƐƚĂŶĚŝŶŐƐĞƌǀŝĐĞƚŽƉĂƟĞŶƚƐĂŶĚĨĂŵŝůŝĞƐ

memorialphysician.com
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Catching Up With Our Past Presidents

W

here are they now? What have
they been up to? CHEST’s
Past Presidents each forged
the way for the many successes of the
American College of Chest Physicians
(CHEST), leading to enhanced patient

care around the globe. Their outstanding leadership and vision are evidenced
today in many of CHEST’s current initiatives, and now it is time to check in
with these past leaders to give us a look
at what’s new.

Susan K. Pingleton,
MD, Master FCCP
President: 1999-2000

nate to have a continually evolving,
demanding but very interesting
professional life. After Division Director, I had the great honor to serve
as Chair of Internal Medicine at the
University of Kansas. That job provided quite a professional challenge,
as well as education for me. Afterwards, on sabbatical leave, I spent a
year in Washington, DC, at the Association of American Medical Colleges
as the Petersdorf Fellow, learning
much about health-care policy, as
well as the health-care organization
in DC that guides that policy. That
education was capped off by a year
at the University HealthCare Consortium in Chicago as the Chief Learning Officer.
Returning home to KU, I have been
working in Continuing Education and

M

y induction as President in Chicago coincided with the College’s 65th birthday anniversary, so it
was quite a celebratory event. Memories of my year as President include
interesting travels to the Philippines,
India, Germany, Italy, and Canada
to meet our international colleagues
and friends. Challenges included the
College’s first attempts to clarify any
conflict of interest in our consultants
and committee members resulting in
the current conflict of interest disclosure requirements.
Since that time, I have been fortu-

Dr. Susan K. Pingleton served as the McCann Professor in Women in Medicine
and Science, conducting a year-long oral history study of KU female professors.

Professional Development as the Associate Dean, to implement the many
changes of education to our practicing
physicians and health-care teams. I’ve
also been involved in mentoring, both
junior physicians in the Department
of Internal Medicine, as well as junior
female faculty in our Women in Medicine and Science. I’ve concluded a term
as the McCann Professor in Women
in Medicine and Science where I con-

ducted a year-long oral history study of
female professors here at KU.
As I reflect back on my working with
the College for many years, cumulating in the Presidency, the American
College of Chest Physicians provided
me with essential leadership tools that
I have used extensively ever since. The
College has provided great value, as
well as great lifetime friendships for
me, for which I am most grateful.
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0RXQW1LWWDQ\+HDOWK3XOPRQRORJLVW2SSRUWXQLW\

in Chest Medicine


Position Highlights include:
0RXQW1LWWDQ\3K\VLFLDQ*URXS currently provides a range of pulmonary
medicine services including interventional procedures, allergy/immunology,
and sleep medicine.

Hear thought-provoking interviews
from some of the biggest contributors
to chest medicine.

* Established practice with 6 physicians and growing patient demand within an
expanding health system
* Mix of outpatient pulmonary medicine/procedures and inpatient pulmonary
consults.
* Fully integrated EMR, electronic documentation and order entry
• Limited intensivist work available if desired, not required

journal.publications.chestnet.org

,

0RXQW1LWWDQ\0HGLFDO&HQWHU located in State College, PA, is a not-forprofit, 260 bed, acute care facility housing both inpatient and outpatient
medical/surgical services. It is a growing and thriving facility offering
unparalleled patient-focused care made all the more distinctive by excellent
physicians, ease of access and facilities and systems engineered for the best
in patient care.
6WDWH&ROOHJH, home to 3HQQ6WDWH8QLYHUVLW\, is a vibrant college town. It offers a
diverse culture, a beautiful environment, excellent public and private schools,
countless options for dining, theatre, sports and recreation, nightlife and more. This
is all located within a safe, friendly community that makes the area perfect for raising
a family. University Park Airport is located only five miles from town and State
College offers easy access to Interstates 80 and 99.

Shelly Palumbo
Physician Recruiter
State College, PA
(814)231-6892 or (814)558-6223
michele.palumbo@mountnittany.org
ZZZPRXQWQLWWDQ\RUJ

Disclaimer
For Deadlines and
More Information, Contact:
Lauren Morgan
Tel: (267) 980-6087
lmorgan@americanmedicalcomm.com

CHEST PHYSICIAN assumes the statements
made in classified advertisements are accurate, but cannot investigate the statements
and assumes no responsibility or liability
concerning their content. The Publisher reserves the right to decline, withdraw, or edit
advertisements. Every effort will be made to
avoid mistakes, but responsibility cannot be
accepted for clerical or printer errors.

CARDIOLOGY

CHES TP HY SI CI AN. ORG • OCT OBE R 2015

89

Quit smoking after MI: Less angina, good mental health
BY KARI OAKES

Frontline Medical News

P

atients who stopped smoking after their heart
attack had less chest pain and experienced better mental health than did those who continued to smoke at 1 year after their acute myocardial
infarction (AMI).
Moreover, the post-MI quitters had levels of angina and mental health similar to those who had
never smoked, and scores improved with the passage of time after smoking cessation, according to
a prospective, multicenter study.
Smoking cessation after a heart attack reduces
mortality and the risk of recurrent MI by up to
50%, according to Donna Buchanan, Ph.D., and
her coinvestigators.
However, few high-quality studies to date have
examined the effect of smoking cessation on
overall health-related quality of life (HRQOL),
she said.
For this study, Dr. Buchanan and her colleagues
used data from two large multicenter AMI registries to address how smoking status after AMI is

related to mental and physical health status. Using
the Seattle Angina Questionnaire and the Medical
Outcomes Study Short Form 12-item questionnaire, investigators tracked changes in chest pain
and mental and physical health status at 1, 6, and
12 months post AMI according to smoking status.
The final cohort included 4,003 patients who
were then grouped by smoking status.
Patients were grouped into never smokers (1,145),
former smokers (1,374), and current smokers. A
total of 1,484 patients were smokers at baseline; of
those, 801 were still smoking at 1 year post MI. The
remaining 683 patients quit within the year after
their AMI and were classified as recent quitters. In
unadjusted analysis, never smokers had the highest health status scores and current smokers the
worst, with a gradation across the four categories of
smoking status that was statistically significant for
all domains, said Dr. Buchanan of the University of
Missouri–Kansas City.
Further statistical exploration with multivariable analysis showed that former smokers and
never smokers looked similar in all HRQOL,
while there was more variability across HRQOL

domains for recent quitters. Recent quitters
were significantly more likely to report good
mental health status than current smokers, even
when levels of depression and social support
were taken into consideration (Circ Cardiovasc
Qual Outcomes. 2015 Aug 25; doi: 10.1161/circoutcomes.114.001545).
An examination of physical symptoms revealed
that recent quitters had levels of angina similar
to those who had never smoked, while persistent
smokers had more angina post AMI than any other
group. Dr. Buchanan and her colleagues noted that
the oxidative stress, endothelial damage, and proinflammatory state that are caused by smoking all
may contribute to ongoing angina. Smokers also
experience increased adrenergic tone, and may
have more coronary vasospasm.
The study was funded by CV Therapeutics and
the National Institutes of Health. A coinvestigator
owns the copyright to the Seattle Angina Questionnaire, used to assess angina in the study.
koakes@frontlinemedcom.com
On Twitter @karioakes

SPRINT shows lives saved with lower systolic BP
BY KARI OAKES

Frontline Medical News

D

eaths were reduced by nearly
one-quarter when systolic blood
pressure was treated to a target of
120 rather than 140 mm Hg, according to a large National Institutes of
Health-sponsored study comparing
standard blood pressure treatment
with more-intensive lowering of systolic blood pressure. The lower blood
pressure group
also saw a 30%
reduction in the
composite primary endpoint
of cardiovascular
events, stroke,
and cardiovascular death.
The magnitude of the effect
of the lower blood pressure target
prompted the study’s data safety
monitoring board to end the study
early, said officials from several NIH
agencies at a telebriefing. The study
was unblinded in August 2015, and a
full report of the primary outcome
measures will come in a paper due
out by the end of the year, they said.
The Systolic Blood Pressure Intervention Trial, or SPRINT, is a 100-site
trial that enrolled more than 9,300
people in the United States and Puerto Rico aged at least 50 years with
high blood pressure and at risk for
cardiovascular disease; those with di-

abetes were excluded. Patients were
randomized to a standard treatment
target of 140 mm Hg or less, or to a
more intensive 120 mm Hg.
SPRINT participants received evidence-based treatment with a variety
of antihypertensives, with the intervention arm requiring an average of
almost three medications, compared
with just under two for the less-intensive treatment arm.
Against a backdrop of uncertainty
in the literature
about what the
target systolic
blood pressure
should be for
those with
‘This is a time of
hypertension
enlightenment.’
and at risk for
cardiovascular
DR. OPARIL
events or kidney
disease, the study
provides compelling evidence that
more-aggressive blood pressure lowering is important. “More-intensive
management of blood pressure can
save lives,” said Dr. Gary Gibbons,
director of the National Heart, Lung,
and Blood Institute. This is good
news, he said, since about one in
three Americans has high blood pressure, and only about half of those
70 million currently have their blood
pressure under control.
Dr. Jackson T. Wright Jr., SPRINT
study lead and director of the clinical hypertension program at Case
Western Reserve University in

Cleveland, also emphasized that intensive blood pressure management
can prevent the cardiovascular complications of hypertension. Though
subgroup analysis is ongoing, the
effect seems robust and consistent
across age groups, sex, and ethnicity,
he said. SPRINT, he said, also “offers
an excellent opportunity to examine
the tolerability and safety of the
lower target.” The first look at the
safety data shows that the more-intensive treatment is well tolerated,
though data analysis is ongoing, he
said.
Dr. Suzanne Oparil, director of
the vascular biology and hypertension program at the University of
Alabama–Birmingham, said, “This
is a time of enlightenment.” The
previous absence of compelling data
played a part in the debate surrounding blood pressure levels that should
be used in guidance documents, and
Dr. Gibbons and Dr. Wright both
emphasized that they would expect
the forthcoming primary outcomes
paper to have an impact on guideline-writing bodies. Dr. Wright said,
however, “We are not providing guidance for providers or patients right
now. The study was just unblinded a
little less than 3 weeks ago.”
In 2014, the group of experts who
had constituted the JNC 8 panel, a
team assembled in 2008 by NHLBI
to update official U.S. hypertension
management guidelines, set the target blood pressure for the general

population aged 60 years or older to
less than 150/90 mm Hg, a major
break from long-standing practice to
treat such patients to a target systolic
pressure of less than 140 mm Hg
( JAMA. 2014;311[5]:507-20). These
guidelines, released after SPRINT began, remain controversial.
The SPRINT MIND trial, tracking
the relationship between systolic
blood pressure and cognitive impairment or dementia, is ongoing. The
study is also still collecting data about
kidney function in study participants.
The study was funded by the National Institutes of Health. Two drug
companies, Takeda and Arbor, provided some medication for the trial.
koakes@frontlinemedcom.com
On Twitter @karioakes

Brief Summary of Prescribing Information.
Consult Full Prescribing Information at REVATIOHCP.com

INDICATION AND USAGE
REVATIO is indicated for the treatment of pulmonary arterial hypertension (WHO Group I) in adults
[V PTWYV]L L_LYJPZL HIPSP[` HUK KLSH` JSPUPJHS ^VYZLUPUN ;OL KLSH` PU JSPUPJHS ^VYZLUPUN ^HZ
demonstrated when REVATIO was added to background epoprostenol therapy.
:[\KPLZLZ[HISPZOPUNLLJ[P]LULZZ^LYLZOVY[[LYT[V^LLRZHUKPUJS\KLKWYLKVTPUH[LS`
WH[PLU[Z^P[O5L^@VYR/LHY[(ZZVJPH[PVU5@/(-\UJ[PVUHS*SHZZ00000Z`TW[VTZHUKPKPVWH[OPJ
L[PVSVN` VYHZZVJPH[LK^P[OJVUULJ[P]L[PZZ\LKPZLHZL*;+ 
Limitation of Use: (KKPUNZPSKLUHÄS[VIVZLU[HU[OLYHW`KVLZUV[YLZ\S[PUHU`ILULÄJPHSLLJ[
on exercise capacity.

DOSAGE AND ADMINISTRATION
REVATIO Tablets and Oral Suspension ;OLYLJVTTLUKLKKVZLVM9,=(;06PZTNVYTN
[OYLL [PTLZ H KH` (KTPUPZ[LY 9,=(;06 KVZLZ ¶ OV\YZ HWHY[ 0U [OL JSPUPJHS [YPHS UV NYLH[LY
LJHJ`^HZHJOPL]LK^P[O[OL\ZLVMOPNOLYKVZLZ;YLH[TLU[^P[OKVZLZOPNOLY[OHUTN[OYLL
times a day is not recommended.
Reconstitution of the Powder for Oral Suspension 1. Tap the bottle to release the powder.
 9LTV]L[OLJHW(JJ\YH[LS`TLHZ\YLV\[T3VM^H[LYHUKWV\Y[OL^H[LYPU[V[OLIV[[SL
 9LWSHJL[OLJHWHUKZOHRL[OLIV[[SL]PNVYV\ZS`MVYHTPUPT\TVMZLJVUKZ9LTV]L[OL
JHW(JJ\YH[LS`TLHZ\YLV\[HUV[OLYT3VM^H[LYHUKHKK[OPZ[V[OLIV[[SL@V\ZOV\SKHS^H`Z
HKKH[V[HSVM T3VM^H[LYPYYLZWLJ[P]LVM[OLKVZLWYLZJYPILK9LWSHJL[OLJHWHUKZOHRL[OL
IV[[SL]PNVYV\ZS`MVYHTPUPT\TVMZLJVUKZ9LTV]L[OLJHW 7YLZZ[OLIV[[SLHKHW[VYPU[V
the neck of the IV[[SL;OLHKHW[VYPZWYV]PKLKZV[OH[`V\JHUÄSS[OLVYHSZ`YPUNL^P[OTLKPJPUL
from the bottle. Replace the cap on the bottle. 10. Write the expiration date of the constituted oral
suspension on the bottle label (the expiration date of the constituted oral suspension is 60 days
from the date of constitution).
Incompatibilities +VUV[TP_^P[OHU`V[OLYTLKPJH[PVUVYHKKP[PVUHSÅH]VYPUNHNLU[

CONTRAINDICATIONS
REVATIO is contraindicated in patients with concomitant use of organic nitrates in any form,
either regularly or intermittently, because of the greater risk of hypotension [see Warnings and
Precautions], Concomitant use of riociguat, a guanylate cyclase stimulator. PDE5 inhibitors,
PUJS\KPUN ZPSKLUHÄS TH` WV[LU[PH[L [OL O`WV[LUZP]L LLJ[Z VM YPVJPN\H[ 9,=(;06 PZ HSZV
JVU[YHPUKPJH[LKPUWH[PLU[Z^P[ORUV^UO`WLYZLUZP[P]P[`[VZPSKLUHÄSVYHU`JVTWVULU[VM[OL[HISL[
PUQLJ[PVUVYVYHSZ\ZWLUZPVU/`WLYZLUZP[P]P[`PUJS\KPUNHUHWO`SHJ[PJYLHJ[PVUHUHWO`SHJ[PJZOVJR
HUKHUHWO`SHJ[VPKYLHJ[PVUOHZILLUYLWVY[LKPUHZZVJPH[PVU^P[O[OL\ZLVMZPSKLUHÄS

WARNINGS AND PRECAUTIONS
Mortality with Pediatric Use0UHSVUN[LYT[YPHSPUWLKPH[YPJWH[PLU[Z^P[O7(/HUPUJYLHZLPU
TVY[HSP[`^P[OPUJYLHZPUN9,=(;06KVZL^HZVIZLY]LK+LH[OZ^LYLÄYZ[VIZLY]LKHM[LYHIV\[
1 year and causes of death were typical of patients with PAH. Use of REVATIO, particularly chronic
use, is not recommended in childrenBZLL<ZLPU:WLJPÄJ7VW\SH[PVUZD.
Hypotension9,=(;06OHZ]HZVKPSH[VY`WYVWLY[PLZYLZ\S[PUNPUTPSKHUK[YHUZPLU[KLJYLHZLZPU
blood pressure. Before prescribing REVATIO, carefully consider whether patients with certain
\UKLYS`PUNJVUKP[PVUZJV\SKILHK]LYZLS`HLJ[LKI`Z\JO]HZVKPSH[VY`LLJ[ZLNWH[PLU[ZVU
HU[PO`WLY[LUZP]L[OLYHW`VY^P[OYLZ[PUNO`WV[LUZPVUB)7SLZZ[OHU DÅ\PKKLWSL[PVUZL]LYL
SLM[]LU[YPJ\SHYV\[ÅV^VIZ[Y\J[PVUVYH\[VTH[PJK`ZM\UJ[PVU4VUP[VYISVVKWYLZZ\YL^OLUJV
administering blood pressure lowering drugs with REVATIO.
Worsening Pulmonary Vascular Occlusive Disease 7\STVUHY` ]HZVKPSH[VYZ TH` ZPNUPÄJHU[S`
^VYZLU[OLJHYKPV]HZJ\SHYZ[H[\ZVMWH[PLU[Z^P[OW\STVUHY`]LUVVJJS\ZP]LKPZLHZL7=6+:PUJL
[OLYLHYLUVJSPUPJHSKH[HVUHKTPUPZ[YH[PVUVM9,=(;06[VWH[PLU[Z^P[O]LUVVJJS\ZP]LKPZLHZL
administration of REVATIO to such patients is not recommended. Should signs of pulmonary edema
occur when REVATIO is administered, consider the possibility of associated PVOD.
Epistaxis The incidence of epistaxis was 13% in patients taking REVATIO with PAH secondary
[V *;+ ;OPZ LLJ[ ^HZ UV[ ZLLU PU PKPVWH[OPJ 7(/ 9,=(;06   WSHJLIV   WH[PLU[Z ;OL
PUJPKLUJL VM LWPZ[H_PZ ^HZ HSZV OPNOLY PU 9,=(;06[YLH[LK WH[PLU[Z ^P[O H JVUJVTP[HU[ VYHS
]P[HTPU2HU[HNVUPZ[
]LYZ\Z PU[OVZLUV[[YLH[LK^P[OJVUJVTP[HU[]P[HTPU2HU[HNVUPZ[
;OLZHML[`VM9,=(;06PZ\URUV^UPUWH[PLU[Z^P[OISLLKPUNKPZVYKLYZVYHJ[P]LWLW[PJ\SJLYH[PVU
Visual Loss >OLU \ZLK [V [YLH[ LYLJ[PSL K`ZM\UJ[PVU UVUHY[LYP[PJ HU[LYPVY PZJOLTPJ VW[PJ
UL\YVWH[O`5(065HJH\ZLVMKLJYLHZLK]PZPVUPUJS\KPUNWLYTHULU[SVZZVM]PZPVUOHZILLU
YLWVY[LKWVZ[THYRL[PUNPU[LTWVYHSHZZVJPH[PVU^P[O[OL\ZLVMWOVZWOVKPLZ[LYHZL[`WL7+,
PUOPIP[VYZ PUJS\KPUN ZPSKLUHÄS 4VZ[ I\[ UV[ HSS VM [OLZL WH[PLU[Z OHK \UKLYS`PUN HUH[VTPJ VY
]HZJ\SHY YPZR MHJ[VYZ MVY KL]LSVWPUN 5(065 PUJS\KPUN I\[ UV[ ULJLZZHYPS` SPTP[LK [V! SV^ J\W
[V KPZJ YH[PV ¸JYV^KLK KPZJ¹ HNL V]LY  KPHIL[LZ O`WLY[LUZPVU JVYVUHY` HY[LY` KPZLHZL
hyperlipidemia and smoking. Based on published literature, the annual incidence of NAION is
¶JHZLZWLYTHSLZHNLK WLY`LHYPU[OLNLULYHSWVW\SH[PVU(UVIZLY]H[PVUHS
Z[\K`L]HS\H[LK^OL[OLYYLJLU[LWPZVKPJ\ZLVM7+,PUOPIP[VYZHZHJSHZZ[`WPJHSVMLYLJ[PSL
dysfunction treatment, was associated with acute onset of NAION. The results suggest an
HWWYV_PTH[LS`MVSKPUJYLHZLPU[OLYPZRVM5(065^P[OPUOHSMSP]LZVM7+,PUOPIP[VY\ZL0[PZ
UV[WVZZPISL[VKL[LYTPUL^OL[OLY[OLZLL]LU[ZHYLYLSH[LKKPYLJ[S`[V[OL\ZLVM7+,PUOPIP[VYZ
[V[OLWH[PLU[»Z\UKLYS`PUN]HZJ\SHYYPZRMHJ[VYZVYHUH[VTPJHSKLMLJ[Z[VHJVTIPUH[PVUVM[OLZL
MHJ[VYZVY[VV[OLYMHJ[VYZ(K]PZLWH[PLU[Z[VZLLRPTTLKPH[LTLKPJHSH[[LU[PVUPU[OLL]LU[VM
H Z\KKLU SVZZ VM ]PZPVU PU VUL VY IV[O L`LZ ^OPSL [HRPUN 7+, PUOPIP[VYZ PUJS\KPUN 9,=(;06
7O`ZPJPHUZ ZOV\SK HSZV KPZJ\ZZ [OL PUJYLHZLK YPZR VM 5(065 ^P[O WH[PLU[Z ^OV OH]L HSYLHK`
L_WLYPLUJLK5(065PUVULL`LPUJS\KPUN^OL[OLYZ\JOPUKP]PK\HSZJV\SKILHK]LYZLS`HLJ[LKI`
\ZLVM]HZVKPSH[VYZZ\JOHZ7+,PUOPIP[VYZ
;OLYL HYL UV JVU[YVSSLK JSPUPJHS KH[H VU [OL ZHML[` VY LJHJ` VM 9,=(;06 PU WH[PLU[Z ^P[O YL[PUP[PZ
WPNTLU[VZH H TPUVYP[` ^OVT OH]L NLUL[PJ KPZVYKLYZ VM YL[PUHS WOVZWOVKPLZ[LYHZLZ 7YLZJYPIL
REVATIO with caution in these patients.
Hearing Loss Cases of sudden decrease or loss of hearing, which may be accompanied by
[PUUP[\ZHUKKPaaPULZZOH]LILLUYLWVY[LKPU[LTWVYHSHZZVJPH[PVU^P[O[OL\ZLVM7+,PUOPIP[VYZ
including REVATIO. In some of the cases, medical conditions and other factors were reported
[OH[TH`OH]LWSH`LKHYVSL0UTHU`JHZLZTLKPJHSMVSSV^\WPUMVYTH[PVU^HZSPTP[LK0[PZUV[
WVZZPISL[VKL[LYTPUL^OL[OLY[OLZLYLWVY[LKL]LU[ZHYLYLSH[LKKPYLJ[S`[V[OL\ZLVM9,=(;06
to the patient’s underlying risk factors for hearing loss, a combination of these factors, or to other
MHJ[VYZ(K]PZLWH[PLU[Z[VZLLRWYVTW[TLKPJHSH[[LU[PVUPU[OLL]LU[VMZ\KKLUKLJYLHZLVYSVZZ
VMOLHYPUN^OPSL[HRPUN7+,PUOPIP[VYZPUJS\KPUN9,=(;06
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Combination with Other PDE-5 Inhibitors :PSKLUHÄSPZHSZVTHYRL[LKHZ=0(.9(®. The safety
HUKLJHJ`VMJVTIPUH[PVUZVM9,=(;06^P[O=0(.9(VYV[OLY7+,PUOPIP[VYZOH]LUV[ILLU
Z[\KPLK0UMVYTWH[PLU[Z[HRPUN9,=(;06UV[[V[HRL=0(.9(VYV[OLY7+,PUOPIP[VYZ
Priapism Use REVATIO with caution in patients with anatomical deformation of the penis (e.g.,
HUN\SH[PVUJH]LYUVZHSÄIYVZPZVY7L`YVUPL»ZKPZLHZLVYPUWH[PLU[Z^OVOH]LJVUKP[PVUZ^OPJO
may predispose them to priapism (e.g., sickle cell anemia, multiple myeloma, or leukemia). In
[OL L]LU[ VM HU LYLJ[PVU [OH[ WLYZPZ[Z SVUNLY [OHU  OV\YZ [OL WH[PLU[ ZOV\SK ZLLR PTTLKPH[L
medical assistance. If priapism (painful erection greater than 6 hours in duration) is not treated
immediately, penile tissue damage and permanent loss of potency could result.
Vaso-occlusive Crisis in Patients with Pulmonary Hypertension Secondary to Sickle Cell
Anemia In a small, prematurely terminated study of patients with pulmonary hypertension (PH)
ZLJVUKHY` [V ZPJRSL JLSS KPZLHZL ]HZVVJJS\ZP]L JYPZLZ YLX\PYPUN OVZWP[HSPaH[PVU ^LYL TVYL
JVTTVUS` YLWVY[LK I` WH[PLU[Z ^OV YLJLP]LK 9,=(;06 [OHU I` [OVZL YHUKVTPaLK [V WSHJLIV
;OLLLJ[P]LULZZHUKZHML[`VM9,=(;06PU[OL[YLH[TLU[VM7(/ZLJVUKHY`[VZPJRSLJLSSHULTPH
has not been established.

ADVERSE REACTIONS
Clinical Trials Experience )LJH\ZLJSPUPJHS[YPHSZHYLJVUK\J[LK\UKLY^PKLS`]HY`PUNJVUKP[PVUZ
HK]LYZLYLHJ[PVUYH[LZVIZLY]LKPU[OLJSPUPJHS[YPHSZVMHKY\NJHUUV[ILKPYLJ[S`JVTWHYLK[VYH[LZ
PU[OLJSPUPJHS[YPHSZVMHUV[OLYKY\NHUKTH`UV[YLÅLJ[[OLYH[LZVIZLY]LKPUWYHJ[PJL
:HML[` KH[H VM 9,=(;06 PU HK\S[Z ^LYL VI[HPULK MYVT [OL ^LLR WSHJLIVJVU[YVSSLK JSPUPJHS
Z[\K`:[\K`HUKHUVWLUSHILSL_[LUZPVUZ[\K`PU9,=(;06[YLH[LKWH[PLU[Z^P[O7(/
WHO Group I.
;OL V]LYHSS MYLX\LUJ` VM KPZJVU[PU\H[PVU PU 9,=(;06[YLH[LK WH[PLU[Z VU  TN [OYLL [PTLZ H
KH` ^HZ   HUK ^HZ [OL ZHTL MVY [OL WSHJLIV NYV\W 0U :[\K`  [OL HK]LYZL YLHJ[PVUZ [OH[
^LYLYLWVY[LKI`H[SLHZ[ VM9,=(;06[YLH[LKWH[PLU[ZTN[OYLL[PTLZHKH`HUK^LYL
TVYLMYLX\LU[PU9,=(;06[YLH[LKWH[PLU[Z[OHUPUWSHJLIV[YLH[LKWH[PLU[ZHYLZOV^UPU;HISL
(K]LYZLYLHJ[PVUZ^LYLNLULYHSS`[YHUZPLU[HUKTPSK[VTVKLYH[LPUUH[\YL
Table 1: Most Common Adverse Reactions in Patients with PAH in Study 1 (More Frequent in
9,=(;06;YLH[LK7H[PLU[Z[OHU7SHJLIV;YLH[LK7H[PLU[ZHUK0UJPKLUJL PU9,=(;06
;YLH[LK7H[PLU[Z
Placebo,
% (n=70)

REVATIO 20 mg three
times a day, % (n=69)

Placebo-Subtracted,
%

Epistaxis

1

9

8

Headache

39

46

7

Dyspepsia

7

13

6

Flushing

4

10

6

Insomnia

1

7

6

Erythema

1

6

5

Dyspnea exacerbated

3

7

4

Rhinitis

0

4

4

Diarrhea

6

9

3

Myalgia

4

7

3

Pyrexia

3

6

3

Gastritis

0

3

3

Sinusitis

0

3

3

Paresthesia

0

3

3

([KVZLZOPNOLY[OHU[OLYLJVTTLUKLKTN[OYLL[PTLZHKH`[OLYL^HZHNYLH[LYPUJPKLUJL
VMZVTLHK]LYZLYLHJ[PVUZPUJS\KPUNÅ\ZOPUNKPHYYOLHT`HSNPHHUK]PZ\HSKPZ[\YIHUJLZ=PZ\HS
KPZ[\YIHUJLZ^LYLPKLU[PÄLKHZTPSKHUK[YHUZPLU[HUK^LYLWYLKVTPUH[LS`JVSVY[PUNL[V]PZPVU
I\[HSZVPUJYLHZLKZLUZP[P]P[`[VSPNO[VYIS\YYLK]PZPVU
;OLPUJPKLUJLVMYL[PUHSOLTVYYOHNL^P[O9,=(;06TN[OYLL[PTLZHKH`^HZ ]LYZ\Z
  WSHJLIV HUK MVY HSS 9,=(;06 KVZLZ Z[\KPLK ^HZ 
 ]LYZ\Z   WSHJLIV ;OL PUJPKLUJL
VM L`L OLTVYYOHNL H[ IV[O  TN [OYLL [PTLZ H KH` HUK H[ HSS KVZLZ Z[\KPLK ^HZ   MVY
9,=(;06]LYZ\Z MVYWSHJLIV;OLWH[PLU[ZL_WLYPLUJPUN[OLZLYLHJ[PVUZOHKYPZRMHJ[VYZMVY
hemorrhage including concurrent anticoagulant therapy.
Postmarketing Experience ;OL MVSSV^PUN HK]LYZL YLHJ[PVUZ OH]L ILLU PKLU[PÄLK K\YPUN WVZ[
HWWYV]HS \ZL VM ZPSKLUHÄS THYRL[LK MVY IV[O 7(/ HUK LYLJ[PSL K`ZM\UJ[PVU )LJH\ZL [OLZL
YLHJ[PVUZHYLYLWVY[LK]VS\U[HYPS`MYVTHWVW\SH[PVUVM\UJLY[HPUZPaLP[PZUV[HS^H`ZWVZZPISL[V
reliably estimate their frequency or establish a causal relationship to drug exposure.
Cardiovascular Events 0UWVZ[THYRL[PUNL_WLYPLUJL^P[OZPSKLUHÄSH[KVZLZPUKPJH[LKMVYLYLJ[PSL
K`ZM\UJ[PVUZLYPV\ZJHYKPV]HZJ\SHYJLYLIYV]HZJ\SHYHUK]HZJ\SHYL]LU[ZPUJS\KPUNT`VJHYKPHS
PUMHYJ[PVUZ\KKLUJHYKPHJKLH[O]LU[YPJ\SHYHYYO`[OTPHJLYLIYV]HZJ\SHYOLTVYYOHNL[YHUZPLU[
ischemic attack, hypertension, pulmonary hemorrhage, and subarachnoid and intracerebral
OLTVYYOHNLZ OH]L ILLU YLWVY[LK PU [LTWVYHS HZZVJPH[PVU ^P[O [OL \ZL VM [OL KY\N 4VZ[ I\[
UV[HSSVM[OLZLWH[PLU[ZOHKWYLL_PZ[PUNJHYKPV]HZJ\SHYYPZRMHJ[VYZ4HU`VM[OLZLL]LU[Z^LYL
YLWVY[LK[VVJJ\YK\YPUNVYZOVY[S`HM[LYZL_\HSHJ[P]P[`HUKHML^^LYLYLWVY[LK[VVJJ\YZOVY[S`
HM[LY[OL\ZLVMZPSKLUHÄS^P[OV\[ZL_\HSHJ[P]P[`6[OLYZ^LYLYLWVY[LK[VOH]LVJJ\YYLKOV\YZ
[VKH`ZHM[LY\ZLJVUJ\YYLU[^P[OZL_\HSHJ[P]P[`0[PZUV[WVZZPISL[VKL[LYTPUL^OL[OLY[OLZL
L]LU[ZHYLYLSH[LKKPYLJ[S`[VZPSKLUHÄS[VZL_\HSHJ[P]P[`[V[OLWH[PLU[»Z\UKLYS`PUNJHYKPV]HZJ\SHY
disease, or to a combination of these or other factors.
Nervous system:LPa\YLZLPa\YLYLJ\YYLUJL

DRUG INTERACTIONS
Nitrates Concomitant use of REVATIO with nitrates in any form is contraindicated [see
Contraindications].

9P[VUH]PYHUKV[OLY7V[LU[*@7(0UOPIP[VYZ*VUJVTP[HU[\ZLVM9,=(;06^P[OYP[VUH]PYHUKV[OLY
WV[LU[*@7(PUOPIP[VYZPZUV[YLJVTTLUKLK
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Other drugs that reduce blood pressure (SWOH ISVJRLYZ 0U KY\NKY\N PU[LYHJ[PVU
Z[\KPLZZPSKLUHÄSTNTNVYTNHUK[OLHSWOHISVJRLYKV_HaVZPUTNVY
8 mg) were administered simultaneously to patients with benign prostatic hyperplasia
)7/ Z[HIPSPaLK VU KV_HaVZPU [OLYHW` 0U [OLZL Z[\K` WVW\SH[PVUZ TLHU HKKP[PVUHS
YLK\J[PVUZVMZ\WPULZ`Z[VSPJHUKKPHZ[VSPJISVVKWYLZZ\YLVMTT/N TT/NHUK
TT/NYLZWLJ[P]LS`^LYLVIZLY]LK4LHUHKKP[PVUHSYLK\J[PVUZVMZ[HUKPUNISVVK
WYLZZ\YLVMTT/NTT/NHUKTT/NYLZWLJ[P]LS`^LYLHSZVVIZLY]LK
There were infrequent reports of patients who experienced symptomatic postural
O`WV[LUZPVU;OLZLYLWVY[ZPUJS\KLKKPaaPULZZHUKSPNO[OLHKLKULZZI\[UV[Z`UJVWL
(TSVKPWPUL >OLU ZPSKLUHÄS  TN VYHS ^HZ JVHKTPUPZ[LYLK ^P[O HTSVKPWPUL  TN
VYTNVYHS[VO`WLY[LUZP]LWH[PLU[Z[OLTLHUHKKP[PVUHSYLK\J[PVUVUZ\WPULISVVK
pressure was 8 mmHg systolic and 7 mmHg diastolic.
4VUP[VYISVVKWYLZZ\YL^OLUJVHKTPUPZ[LYPUNISVVKWYLZZ\YLSV^LYPUNKY\NZ^P[O
REVATIO® ZPSKLUHÄS

USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category B;OLYLHYLUVHKLX\H[LHUK^LSSJVU[YVSSLKZ[\KPLZVMZPSKLUHÄS
PU WYLNUHU[ ^VTLU 5V L]PKLUJL VM [LYH[VNLUPJP[` LTIY`V[V_PJP[` VY ML[V[V_PJP[`
^HZ VIZLY]LK PU WYLNUHU[ YH[Z VY YHIIP[Z KVZLK ^P[O ZPSKLUHÄS  TNRNKH` K\YPUN
VYNHUVNLULZPZ H SL]LS [OH[ PZ VU H TNT IHZPZ  HUK [PTLZ YLZWLJ[P]LS` [OL
YLJVTTLUKLKO\THUKVZL9/+VMTN[OYLL[PTLZHKH`0UHYH[WYLHUKWVZ[UH[HS
KL]LSVWTLU[Z[\K`[OLUVVIZLY]LKHK]LYZLLLJ[KVZL^HZTNRNKH`LX\P]HSLU[
[V[PTLZ[OL9/+VUHTNT basis).
Labor and Delivery;OLZHML[`HUKLJHJ`VM9,=(;06K\YPUNSHIVYHUKKLSP]LY`OH]L
not been studied.
Nursing Mothers 0[ PZ UV[ RUV^U PM ZPSKLUHÄS VY P[Z TL[HIVSP[LZ HYL L_JYL[LK PU O\THU
breast milk. Because many drugs are excreted in human milk, caution should be exercised
when REVATIO is administered to a nursing woman.
Pediatric Use 0UHYHUKVTPaLKKV\ISLISPUKT\S[PJLU[LYWSHJLIVJVU[YVSSLKWHYHSSLS
NYV\W KVZLYHUNPUN Z[\K`  WH[PLU[Z ^P[O 7(/ HNLK  [V  `LHYZ IVK` ^LPNO[
NYLH[LY[OHUVYLX\HS[VRN^LYLYHUKVTPaLKVU[OLIHZPZVMIVK`^LPNO[[V[OYLL
KVZLSL]LSZVM9,=(;06VYWSHJLIVMVY^LLRZVM[YLH[TLU[4VZ[WH[PLU[ZOHKTPSK[V
TVKLYH[LZ`TW[VTZH[IHZLSPUL!>/6-\UJ[PVUHS*SHZZ0 00 000 VY0=
 6UL[OPYKVMWH[PLU[ZOHKWYPTHY`7(/"[^V[OPYKZOHKZLJVUKHY`7(/Z`Z[LTPJ
[VW\STVUHY`ZO\U[PU "Z\YNPJHSYLWHPYPU :P_[`[^VWLYJLU[VMWH[PLU[Z^LYL
female. Drug or placebo was administered three times a day.
;OL WYPTHY` VIQLJ[P]L VM [OL Z[\K` ^HZ [V HZZLZZ [OL LLJ[ VM 9,=(;06 VU L_LYJPZL
capacity as measured by cardiopulmonary exercise testing in pediatric patients
KL]LSVWTLU[HSS` HISL [V WLYMVYT [OL [LZ[ U$ (KTPUPZ[YH[PVU VM 9,=(;06 KPK UV[
YLZ\S[PUHZ[H[PZ[PJHSS`ZPNUPÄJHU[PTWYV]LTLU[PUL_LYJPZLJHWHJP[`PU[OVZLWH[PLU[Z5V
WH[PLU[ZKPLKK\YPUN[OL^LLRJVU[YVSSLKZ[\K`
(M[LY JVTWSL[PUN [OL ^LLR JVU[YVSSLK Z[\K` H WH[PLU[ VYPNPUHSS` YHUKVTPaLK [V
9,=(;06YLTHPULKVUOPZOLYKVZLVM9,=(;06VYPMVYPNPUHSS`YHUKVTPaLK[VWSHJLIV
^HZYHUKVTPaLK[VSV^TLKP\TVYOPNOKVZL9,=(;06(M[LYHSSWH[PLU[ZJVTWSL[LK
 ^LLRZ VM MVSSV^\W PU [OL JVU[YVSSLK Z[\K` [OL ISPUK ^HZ IYVRLU HUK KVZLZ ^LYL
HKQ\Z[LK HZ JSPUPJHSS` PUKPJH[LK 7H[PLU[Z [YLH[LK ^P[O ZPSKLUHÄS ^LYL MVSSV^LK MVY H
TLKPHUVM`LHYZYHUNLKH`Z[V`LHYZ+\YPUN[OLZ[\K`[OLYL^LYLYLWVY[LK
deaths, with 37 of these deaths reported prior to a decision to titrate subjects to a lower
KVZHNLILJH\ZLVMHÄUKPUNVMPUJYLHZLKTVY[HSP[`^P[OPUJYLHZPUN9,=(;06KVZLZ-VY
[OLZ\Y]P]HSHUHS`ZPZ^OPJOPUJS\KLKKLH[OZ[OLOHaHYKYH[PVMVYOPNOKVZLJVTWHYLK
[VSV^KVZL^HZ W$*H\ZLZVMKLH[O^LYL[`WPJHSVMWH[PLU[Z^P[O7(/<ZLVM
REVATIO, particularly chronic use, is not recommended in children.
Geriatric Use*SPUPJHSZ[\KPLZVM9,=(;06KPKUV[PUJS\KLZ\JPLU[U\TILYZVMZ\IQLJ[Z
HNLKHUKV]LY[VKL[LYTPUL^OL[OLY[OL`YLZWVUKKPLYLU[S`MYVT`V\UNLYZ\IQLJ[Z
6[OLYYLWVY[LKJSPUPJHSL_WLYPLUJLOHZUV[PKLU[PÄLKKPLYLUJLZPUYLZWVUZLZIL[^LLU
the elderly and younger patients. In general, dose selection for an elderly patient should
IL JH\[PV\Z YLÅLJ[PUN [OL NYLH[LY MYLX\LUJ` VM KLJYLHZLK OLWH[PJ YLUHS VY JHYKPHJ
function, and of concomitant disease or other drug therapy.
Patients with Hepatic Impairment No dose adjustment for mild to moderate
PTWHPYTLU[PZYLX\PYLK:L]LYLPTWHPYTLU[OHZUV[ILLUZ[\KPLK
Patients with Renal Impairment 5V KVZL HKQ\Z[TLU[ PZ YLX\PYLK PUJS\KPUN ZL]LYL
PTWHPYTLU[*3JY#T3TPU

PATIENT COUNSELING INFORMATION
ₔ0UMVYTWH[PLU[ZVMJVU[YHPUKPJH[PVUVM9,=(;06^P[OYLN\SHYHUKVYPU[LYTP[[LU[\ZLVM
organic nitrates.
ₔ0UMVYT WH[PLU[Z [OH[ ZPSKLUHÄS PZ HSZV THYRL[LK HZ =0(.9( MVY LYLJ[PSL K`ZM\UJ[PVU
(K]PZLWH[PLU[Z[HRPUN9,=(;06UV[[V[HRL=0(.9(VYV[OLY7+,PUOPIP[VYZ
ₔ(K]PZLWH[PLU[Z[VZLLRPTTLKPH[LTLKPJHSH[[LU[PVUMVYHZ\KKLUSVZZVM]PZPVUPUVUL
VYIV[OL`LZ^OPSL[HRPUN9,=(;06:\JOHUL]LU[TH`ILHZPNUVM5(065
ₔ(K]PZLWH[PLU[Z[VZLLRWYVTW[TLKPJHSH[[LU[PVUPU[OLL]LU[VMZ\KKLUKLJYLHZLVY
SVZZVMOLHYPUN^OPSL[HRPUN9,=(;06;OLZLL]LU[ZTH`ILHJJVTWHUPLKI`[PUUP[\Z
HUKKPaaPULZZ
Rx only
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Considering treatment options for your pulmonary arterial
hypertension (PAH) patients?

REVATIO®ZPSKLUHÄS·
is now available as an
oral suspension treatment
for PAH
Important Safety Information
REVATIO is contraindicated in patients with concomitant use of organic nitrates in
any form, either regularly or intermittently, because of the greater risk of hypotension.

REVATIO should be used with caution in patients with anatomical deformation of the
WLUPZVYWH[PLU[Z^OVOH]LJVUKP[PVUZ^OPJOTH`WYLKPZWVZL[OLT[VWYPHWPZT

REVATIO is contraindicated in patients with concomitant use of riociguat, a
soluble guanylate cyclase (sGC) stimulator medication. PDE5 inhibitors, including
ZPSKLUHÄSTH`WV[LU[PH[L[OLO`WV[LUZP]LLLJ[ZVMYPVJPN\H[

;OLLLJ[P]LULZZVM9,=(;06PUW\STVUHY`O`WLY[LUZPVU7/ZLJVUKHY`[V
sickle cell anemia has not been established. In a small, prematurely terminated
Z[\K`VMWH[PLU[Z^P[O7/ZLJVUKHY`[VZPJRSLJLSSKPZLHZL]HZVVJJS\ZP]LJYPZLZ
YLX\PYPUNOVZWP[HSPaH[PVU^LYLTVYLJVTTVUS`YLWVY[LKI`WH[PLU[Z^OVYLJLP]LK
9,=(;06[OHUI`[OVZLYHUKVTPaLK[VWSHJLIV

9,=(;06PZJVU[YHPUKPJH[LKPUWH[PLU[Z^P[OHRUV^UO`WLYZLUZP[P]P[`[VZPSKLUHÄS
VYHU`V[OLYPUNYLKPLU[PU9,=(;06/`WLYZLUZP[P]P[`PUJS\KPUNHUHWO`SHJ[PJ
reaction, anaphylactic shock, and anaphylactoid reaction has been reported in
HZZVJPH[PVU^P[O[OL\ZLVMZPSKLUHÄS
Use of REVATIO, particularly chronic use, is not recommended in children.
Before starting REVATIO, physicians should carefully consider whether their
WH[PLU[Z^P[O\UKLYS`PUNJVUKP[PVUZJV\SKILHK]LYZLS`HLJ[LKI`[OLTPSK
HUK[YHUZPLU[]HZVKPSH[VY`LLJ[ZVM9,=(;06VUISVVKWYLZZ\YL7\STVUHY`
]HZVKPSH[VYZTH`ZPNUPÄJHU[S`^VYZLU[OLJHYKPV]HZJ\SHYZ[H[\ZVMWH[PLU[Z
^P[OW\STVUHY`]LUVVJJS\ZP]LKPZLHZL7=6+HUKHKTPUPZ[YH[PVUVM9,=(;06
to these patients is not recommended. Should signs of pulmonary edema occur
^OLUZPSKLUHÄSPZHKTPUPZ[LYLK[OLWVZZPIPSP[`VMHZZVJPH[LK7=6+ZOV\SK
be considered.
*H\[PVUPZHK]PZLK^OLU7+,PUOPIP[VYZZ\JOHZ9,=(;06HYLHKTPUPZ[LYLK
with α¶ISVJRLYZHZIV[OHYL]HZVKPSH[VYZ^P[OISVVKWYLZZ\YLSV^LYPUNLLJ[Z
0U7(/WH[PLU[Z[OLJVUJVTP[HU[\ZLVM]P[HTPU2HU[HNVUPZ[ZHUK9,=(;06YLZ\S[LK
PUHNYLH[LYPUJPKLUJLVMYLWVY[ZVMISLLKPUNWYPTHYPS`LWPZ[H_PZ]LYZ\ZWSHJLIV;OL
PUJPKLUJLVMLWPZ[H_PZ^HZOPNOLYPUWH[PLU[Z^P[O7(/ZLJVUKHY`[V*;+ZPSKLUHÄS
 WSHJLIV [OHUPU77/WH[PLU[ZZPSKLUHÄS WSHJLIV 
*VHKTPUPZ[YH[PVUVM9,=(;06^P[OWV[LU[*@7(PUOPIP[VYZLNRL[VJVUHaVSL
P[YHJVUHaVSLHUKYP[VUH]PYPZUV[YLJVTTLUKLKHZZLY\TJVUJLU[YH[PVUZVM
ZPSKLUHÄSZ\IZ[HU[PHSS`PUJYLHZL*VHKTPUPZ[YH[PVUVM9,=(;06^P[OWV[LU[
*@7(PUK\JLYZZ\JOHZIHYIP[\YH[LZJHYIHTHaLWPULWOLU`[VPULMH]PYLUa
UL]PYHWPULYPMHTWPUHUKYPMHI\[PUPZL_WLJ[LK[VJH\ZLZ\IZ[HU[PHSKLJYLHZLZPU
WSHZTHSL]LSZVMZPSKLUHÄS;YLH[TLU[^P[OKVZLZOPNOLY[OHUTN[OYLL[PTLZH
day is not recommended.
5VUHY[LYP[PJHU[LYPVYPZJOLTPJVW[PJUL\YVWH[O`5(065OHZILLUYLWVY[LK
WVZ[THYRL[PUNPU[LTWVYHSHZZVJPH[PVU^P[O[OL\ZLVM7+,PUOPIP[VYZMVY[OL
[YLH[TLU[VMLYLJ[PSLK`ZM\UJ[PVUPUJS\KPUNZPSKLUHÄS7O`ZPJPHUZZOV\SKHK]PZL
WH[PLU[Z[VZLLRPTTLKPH[LTLKPJHSH[[LU[PVUPU[OLL]LU[VMZ\KKLUSVZZVM
]PZPVU^OPSL[HRPUN7+,PUOPIP[VYZPUJS\KPUN9,=(;067O`ZPJPHUZZOV\SKHSZV
KPZJ\ZZ[OLPUJYLHZLKYPZRVM5(065^P[OWH[PLU[Z^OVOH]LHSYLHK`L_WLYPLUJLK
5(065PUVULL`LPUJS\KPUN^OL[OLYZ\JOPUKP]PK\HSZJV\SKILHK]LYZLS`
HLJ[LKI`\ZLVM]HZVKPSH[VYZZ\JOHZ7+,PUOPIP[VYZ

Patients with retinitis pigmentosa and patients on bosentan did not participate in
[OLWYLHWWYV]HSJSPUPJHS[YPHS;OLZHML[`VM9,=(;06PZ\URUV^UPUWH[PLU[Z^P[O
ISLLKPUNKPZVYKLYZHUKWH[PLU[Z^P[OHJ[P]LWLW[PJ\SJLYH[PVU0U[OLZLWH[PLU[Z
physicians should prescribe REVATIO with caution.
9,=(;06JVU[HPUZZPSKLUHÄS[OLZHTLHJ[P]LPUNYLKPLU[MV\UKPU=0(.9(®.
*VTIPUH[PVUZVM9,=(;06^P[O=0(.9(VYV[OLY7+,PUOPIP[VYZOH]LUV[ILLU
studied. Patients taking REVATIO should not take VIAGRA or other PDE5 inhibitors.
;OLTVZ[JVTTVUZPKLLLJ[ZVM9,=(;06WSHJLIVZ\I[YHJ[LK^LYLLWPZ[H_PZ
 OLHKHJOL K`ZWLWZPH Å\ZOPUN HUKPUZVTUPH 
(K]LYZLL]LU[Z^LYLNLULYHSS`[YHUZPLU[HUKTPSK[VTVKLYH[L(K]LYZLL]LU[ZVM
REVATIO injection were similar to those seen with oral tablets.
;OLTVZ[JVTTVUZPKLLLJ[ZVM9,=(;06WSHJLIVZ\I[YHJ[LKHZHUHKQ\UJ[[V
PU[YH]LUV\ZLWVWYVZ[LUVS^LYLOLHKHJOL LKLTH K`ZWLWZPH 
pain in extremity (11%), diarrhea (7%), nausea (7%), and nasal congestion (7%).
([KVZLZOPNOLY[OHU[OLYLJVTTLUKLKTN;0+[OLYL^HZHNYLH[LY
PUJPKLUJLVMZVTLHK]LYZLL]LU[ZPUJS\KPUNÅ\ZOPUNKPHYYOLHT`HSNPHHUK
]PZ\HSKPZ[\YIHUJLZ
No dose adjustment required for renal impaired.
5VKVZLHKQ\Z[TLU[YLX\PYLKMVYTPSK[VTVKLYH[LOLWH[PJPTWHPYLK:L]LYL
impairment has not been studied.

Indication
9,=(;06PZHWOVZWOVKPLZ[LYHZL7+,PUOPIP[VYPUKPJH[LKMVY[OL[YLH[TLU[
VMW\STVUHY`HY[LYPHSO`WLY[LUZPVU7(/>/6.YV\W0PUHK\S[Z[VPTWYV]L
L_LYJPZLHIPSP[`HUKKLSH`JSPUPJHS^VYZLUPUN:[\KPLZLZ[HISPZOPUNLLJ[P]LULZZ
^LYLZOVY[[LYT[V^LLRZHUKPUJS\KLKWYLKVTPUH[LS`WH[PLU[Z^P[O
5@/(-\UJ[PVUHS*SHZZ00000Z`TW[VTZ,[PVSVNPLZ^LYLPKPVWH[OPJ VY
HZZVJPH[LK^P[OJVUULJ[P]L[PZZ\LKPZLHZL 
Limitation of Use: (KKPUNZPSKLUHÄS[VIVZLU[HU[OLYHW`KVLZUV[YLZ\S[PUHU`
ILULÄJPHSLLJ[VUL_LYJPZLJHWHJP[`

Sudden decrease or loss of hearing has been reported in temporal association
with the intake of PDE5 inhibitors, including REVATIO. It is not possible to
KL[LYTPUL^OL[OLY[OLZLL]LU[ZHYLYLSH[LKKPYLJ[S`[V[OL\ZLVM7+,PUOPIP[VYZ
VY[VV[OLYMHJ[VYZ7O`ZPJPHUZZOV\SKHK]PZLWH[PLU[Z[VZLLRWYVTW[TLKPJHS
H[[LU[PVUPU[OLL]LU[VMZ\KKLUKLJYLHZLVYSVZZVMOLHYPUN^OPSL[HRPUN7+,
inhibitors, including REVATIO.

Consider REVATIO oral suspension for your appropriate PAH patients.
To learn more about REVATIO, please visit REVATIOHCP.com.
Please see brief summary of Full Prescribing Information on following pages.
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