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Frontline Medical  Ne ws

“A ctionable” oncogenic
drivers – genetic muta-

tions that are critical to the
development and mainte-
nance of a cancer and that
are susceptible to targeted
therapy – were identified in

64% of tumor samples from
733 patients with lung ade-
nocarcinoma in a proof-of-
concept study aimed at
determining the frequency
of such mutations that was
reported in JAMA. 

The researchers used mul-
tiplexed genetic testing to
screen tumor samples for 10

possible oncogenic drivers
simultaneously. In some cas-
es, the results allowed clini-
cians to individually tailor
cancer treatment, and pa-
tients who received this tar-
geted therapy showed
longer survival times than

PULMONARY PERSPECTIVES

The novel oral
anticoagulants:
A new frontier

B Y  M A J. D AV I D

H O S T L E R , M C, U S A

T
hroughout the mod-
ern era of medicine,
clinicians

have sought to
manipulate the
balance of clot-
ting and bleeding
to their patients’
benefit. 

Intravenous
unfractionated
heparin (UFH)
was demonstrat-
ed safe in the
1930s and was the standard
injectable anticoagulant for
the remainder of the 20th
century. Warfarin became
available for medical use
60 years ago and rapidly

became the most popular
oral anticoagulant in
North America (Holbrook
et al. Arch Intern Med.
2005;165[10]:1095). Low

molecular
weight heparins
(LMWH) be-
came clinically
available at the
turn of the cur-
rent century and
are now becom-
ing available as
less expensive
generic drugs. 

These medica-
tions have formed the basis
of therapy for a broad
range of conditions in
which the physician wishes

Statins don’t help, may
harm in COPD, ARDS

B Y  S H E R RY

B O S C H E R T

Frontline Medical  Ne ws

SAN DIEGO – Two separate
prospective, multicenter tri-
als of statins stopped early
when interim results showed
they did not help – and po-
tentially harmed – patients
with moderate to severe
chronic obstructive pul-
monary disease or sepsis-as-
sociated acute respiratory
distress syndrome.

The findings contradict
previous observational data
suggesting that the potential
anti-inflammatory effects of
statins (3-hydroxy-3-methyl-
glutaryl coenzyme A reduc-
tase inhibitors [HMG-CoA])
might benefit patients with

these two diseases.
Statins did not significantly

reduce rates of exacerbation
of chronic obstructive pul-
monary disease (COPD) or
the time to first exacerbation
in a study of 885 patients
with moderate to severe
COPD who were at high risk
for exacerbations and who
did not require statins for
other indications. Patients in
the STATCOPE study
(Prospective Randomized
Placebo-Controlled Trial of
Simvastatin in the Prevention
of COPD) received a daily
oral dose of either 40 mg
simvastatin or placebo for 12-
36 months. 

The simvastatin group

Oncogenes in 64% of lung cancers

See NOACs • page 28

See Statins • page 22 See Adenocarcinomas • page 26

DR. HOSTLER

Clinicians may be missing patients who

need statins but aren’t getting them, says

investigator Dr. Gerard J. Criner, FCCP. Watch an

interview online. 
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Rigorous trials counter observational data. 
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HELP HER WRITE FUTURE CHAPTERS

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

Once-daily OPSUMIT® (macitentan) is the first and only oral PAH therapy indicated to 

both delay disease progression and reduce hospitalization for PAH

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.

Hepatotoxicity

  Other ERAs have caused elevations of aminotransferases, 
hepatotoxicity, and liver failure. The incidence of elevated 
aminotransferases in the SERAPHIN study >3 × ULN were 
3.4% for OPSUMIT vs 4.5% for placebo, and >8 × ULN 
were 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 
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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 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.

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.

Please see Brief Summary of Prescribing Information, 
including BOXED WARNING for embryo-fetal toxicity, 
on adjacent pages.

® OPSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd.
© 2014 Actelion Pharmaceuticals US, Inc. All rights reserved.  MAC-00323 0114

Patient dramatization

www.OpsumitHCP.com
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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.

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 Specifc 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 Specifc 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 Specifc 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 Specifc Populations (Pregnancy, Females and Males of Reproductive Potential) ].

Notable requirements of the OPSUMIT REMS Program include the following:

•  Prescribers must be certifed 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 Specifc Populations (Females and Males 
of Reproductive Potential) ].

•  Pharmacies must be certifed 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 certifed 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.

Table 1: Incidence of Elevated Aminotransferases in the SERAPHIN Study

OPSUMIT 10 mg 
(N=242)

Placebo 
(N=249)

>3 × ULN 3.4% 4.5%

>8 × ULN 2.1% 0.4%

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 confrmed, discontinue OPSUMIT.

Decreased Sperm Counts

Other ERAs have caused adverse effects on spermatogenesis. Counsel men about 
potential effects on fertility [see Use in Specifc Populations (Females and Males 
of Reproductive Potential) and Nonclinical Toxicology (Carcinogenesis, Mutagenesis, 
Impairment of Fertility) ].

ADVERSE REACTIONS

Clinically signifcant 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 refect 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

Adverse Reaction OPSUMIT 10 mg 
(N=242)

Placebo 
(N=249)

Anemia 13% 3%

Nasopharyngitis/pharyngitis 20% 13%

Bronchitis 12% 6%

Headache 14% 9%

Infuenza 6% 2%

Urinary tract infection 9% 6%

DRUG INTERACTIONS

Strong CYP3A4 Inducers

Strong inducers of CYP3A4 such as rifampin signifcantly reduce macitentan exposure. 
Concomitant use of OPSUMIT with strong CYP3A4 inducers should be avoided [see 
Clinical Pharmacology (Pharmacokinetics) ].

OPSUMIT® (macitentan)
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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 effcacy 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

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 fndings 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-specifc 
sensitivity and the safety margin, this fnding 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

ACT20131018

Reference: 1. OPSUMIT full Prescribing Information. Actelion Pharmaceuticals 
US, Inc. October 2013. 
® OPSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd. 

© 2013 Actelion Pharmaceuticals US, Inc. All rights reserved.  MAC-00217 1013
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Frontline Medical  Ne ws

T
reating pneumonia with
azithromycin is linked to lower
risk of death but a slightly high-

er risk of myocardial infarction in
older patients, according to a large
retrospective cohort study. 

Although azithromycin is recom-
mended in combination with
macrolides for the first-line treatment
of patients hospitalized with pneu-
monia, recent research suggests that
azithromycin is associated with an in-
creased risk of cardiovascular events. 

However, the current findings sug-
gest that although the drug is associ-
ated with a slight increase in the risk
of myocardial infarction (number
needed to harm equals 144), it is not
associated with “any cardiac event,”

cardiac arrhythmia, or heart failure,
and that the reduction in 90-day mor-
tality risk (number needed to treat of
21) is large enough to provide an
overall net benefit. 

Dr. Eric M. Mortensen of the Vet-

erans Affairs North Texas
Health Care system, Dallas,
and his colleagues reported
their findings on treating
pneumonia with azithromycin
in JAMA.

In the current study, 90-day
mortality in 31,863 patients
aged 65 years and older who
were exposed to azithromycin
was significantly lower than in
an equal number of propensi-
ty-matched controls who were
not exposed (17.4% vs. 22.3%;
odds ratio, 0.73). 

The risk of myocardial in-
farction, however, was significantly
increased in the azithromycin group
(5.1% vs. 4.4%; OR, 1.17), the investi-
gators reported.

Azithromycin use was defined as
patients’ receipt of at least one dose
of azithromycin during the first 48
hours after admission. Study subjects
were a mean age of 77.8 years in the
national Department of Veterans Af-

fairs administrative database who
were hospitalized with pneumonia
between 2002 and 2012 ( JAMA 2014
June 4 [doi: 10.1001/jama.2014.4304]).

Most patients (98%) were male. 
The study had relatively few female

subjects and relied “upon ICD-9 diag-
nosis of cardiovascular events rather
than clinical information, which partic-
ularly may affect the diagnosis of heart
failure.” However, researchers said,
treating physicians were likely to have
believed that the patients in the study
indeed had pneumonia and did not
show any bias toward azithromycin. 
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Azithromycin benefits older pneumonia inpatients

The myocardial

infarction risk

was significantly

increased in the

azithromycin

group (5.1% vs.

4.4%).

DR. MORTENSEN

The benefit of azithromycin
for elderly pneumonia patients outweighs MI
risk. 

Major finding: Ninety-day mortality in pa-
tients receiving azithromycin was 17.4% vs.
22.3% among controls.

Data source: A retrospective cohort study of
63,726 adults aged 65 years or older and
hospitalized for pneumonia.

Disclosures: Support came from a National
Institute of Nursing Research grant. Dr.
Mortensen had no disclosures. Other re-
searchers received grants from industry
sources.

V I T A L S

C O M M E N T A R Y

Dr. W. Michael Alberts, FCCP,

comments: Azithromycin is a
widely used (perhaps too widely)
and effective (it’s hard to be too ef-
fective) antibiotic commonly used
in patients with respiratory illness-
es. Recent reports, however, have
called the safety of this medication
into question. The results of this
very large study may ease the prac-

titioner’s anxiety, at least when
treating patients hospitalized with
pneumonia. 

For a slight increased risk of
heart attack, use of azithromycin
provides a significantly lower risk
of death. As long as the drug is
used for the appropriate indication,
I’ll take that deal in most situa-
tions.

Dr. W. Michael Alberts, FCCP, 
is Medical Editor in Chief of

CHEST Physician.
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Traditional scoring tool limps as VAP screen 
B Y  E L I Z A B E T H  M E C H C AT I E

Frontline Medical  Ne ws

BALTIMORE – Screening based on
a new chest x-ray infiltrate or fever
correctly identified more microbio-
logically confirmed cases of ventila-
tor-associated pneumonia than did a
traditional screening tool, in a study

of patients in a surgical intensive care
unit.

The findings were reported at the
annual meeting of the Surgical Infec-
tion Society. 

In the study, the Clinical Pul-
monary Infection Score (CPIS) clini-
cal score (using the threshold of 6)
would have missed almost 80% of
the cases of microbiologically con-
firmed VAP. 

The finding of a new chest x-ray
infiltrate was highly sensitive for di-
agnosing VAP, identifying most cases
of VAP, followed by fever as the next
most sensitive variable. Each had a
sensitivity of about 90%, according
to Dr. Fredric Pieracci of the depart-
ment of surgery, Denver Health
Medical Center, University of Col-
orado.

Another notable finding of the
study was that the presence of organ-
isms on gram stain in the early VAP
window (within 5 days of intubation)
was highly sensitive for diagnosing
VAP, he added. 

VAP is the most common nosoco-
mial infection in intubated, critically
ill surgical patients and is the most
common reason antibiotics are pre-
scribed in the surgical intensive care
unit (SICU), he said. Screening crite-
ria for VAP vary widely, but every al-
gorithm includes some variation of
the CPIS, with a score that ranges
from 0 to 12. Although the CPIS

screening tool, which uses variables
that include tracheal secretions and
chest x-ray results, has come under
scrutiny, it is commonly used, with a
result over 6 used as the threshold
for both obtaining a lower respirato-

ry tract culture and initiating empiric
treatment. 

The investigators analyzed the re-
sults of 1,013 bronchoalveolar lavage
cultures from 497 SICU patients
aged 18-88 years, over a 3-year peri-

od (2009-2012). Most of the patients
(81%) were males and 71% were
trauma patients; cultures were ob-
tained a median of 8 days after intu-
bation (range, 1-109 days), and

The Clinical Pul-

monary Infection Score (CPIS) was

less useful than other variables,

such as a new chest x-ray infiltrate

or fever, in screening surgical ICU

patients for VAP and determining the

need for empiric antibiotic therapy.

Major finding: The sensitivity of the

CPIS tool for VAP in surgical ICU pa-

tients was only 21%, compared with

91.1% for a new chest x-ray infil-

trate and 89.0% for fever.

Data source: The study evaluated the

value of the CPIS and other clinical

and gram stain variables in screen-

ing for VAP, in 497 adult patients in

a surgical ICU. 

Disclosures: Dr. Pieracci had no rele-

vant disclosures. The study was

funded through institutional monies. 
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The sensitivity of the CPIS clinical
score, when the threshold of greater
than 6 was used, was only 21%, so by
using the CPIS, “we would have
missed almost 80% of the VAP cases
in this group of patients,” he pointed
out.

Every case of VAP had at least one
of the following: fever, a new chest x-
ray infiltrate, or the presence of or-
ganisms on gram stain.

Of the individual components of
the CPIS, the most sensitive for di-

agnosing VAP were the new finding
on chest x-ray (a sensitivity of
91.1%), and fever (a sensitivity of
89.0%). 

When the gram stain results were
added to the CPIS clinical score,
there was a marginal improvement in
sensitivity, “but it was still a very
poor screening tool,” Dr. Pieracci
said.

However, the presence of organ-
isms on the gram stain “was highly
sensitive for diagnosing VAP, with a
reasonably high negative predictive
value” in the early VAP window,
when cultures were sent within 5
days of intubation, he said.

The results indicate that the CPIS
clinical score in the study “had poor
discriminative ability for diagnosing
VAP in all the clinical scenarios we
tested,” and it had a sensitivity that
was acceptable only at a threshold
lower than 6, according to Dr. Pier-
acci.

“Based on these data, we recom-
mend abandoning the CPIS clinical
score as a screening tool for VAP,”
and instead, adopting the three cri-
teria and withholding antibiotic
therapy in patients with no organ-
isms on gram stain in the early VAP
window. 

“What we’ve adopted and are now
studying is a screening algorithm that
differentiates between the early and
late period, and is based on either
fever or new chest x-ray finding,” Dr.
Pieracci said. If the gram stain is neg-
ative in the early VAP window, then
withholding empiric antibiotics is rec-
ommended; this is the only scenario
identified in which empiric antibi-
otics could be safely withheld, he
added. 

emechcatie@frontlinemedcom.com
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INDICATIONS AND USAGE: SPIRIVA HandiHaler (tiotropium bromide inhalation powder) is indicated 
for the long-term, once-daily, maintenance treatment of bronchospasm associated with chronic 
obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema. SPIRIVA 
HandiHaler is indicated to reduce exacerbations in COPD patients.

CONTRAINDICATIONS: SPIRIVA HandiHaler is contraindicated in patients with a hypersensitivity to 
tiotropium, ipratropium, or any components of SPIRIVA capsules [see WARNINGS AND PRECAUTIONS].  
In clinical trials and postmarketing experience with SPIRIVA HandiHaler, immediate hypersensitivity 
reactions, including angioedema (including swelling of the lips, tongue, or throat), itching, or rash 
have been reported.

WARNINGS AND PRECAUTIONS: Not for Acute Use: SPIRIVA HandiHaler is intended as a once-
daily maintenance treatment for COPD and is not indicated for the initial treatment of acute
episodes of bronchospasm (i.e., rescue therapy). 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 SPIRIVA HandiHaler. If such a reaction occurs, therapy with SPIRIVA HandiHaler 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 SPIRIVA HandiHaler.
In addition, SPIRIVA HandiHaler should be used with caution in patients with severe hypersensitivity
to milk proteins. Paradoxical Bronchospasm: Inhaled medicines, including SPIRIVA HandiHaler,
can produce paradoxical bronchospasm. If this occurs, treatment with SPIRIVA HandiHaler should
be stopped and other treatments considered. Worsening of Narrow-Angle Glaucoma: SPIRIVA
HandiHaler 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: SPIRIVA
HandiHaler should be used 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). Instruct patients to consult a physician immediately
should any of these signs or symptoms develop. Renal Impairment: As a predominantly renally
excreted drug, patients with moderate to severe renal impairment (creatinine clearance of �50 mL/min)
treated with SPIRIVA HandiHaler should be monitored closely for anticholinergic side effects.

ADVERSE REACTIONS: 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 narrow-angle glaucoma [see Warnings 
and Precautions]; Worsening of urinary retention [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. 6-Month to 1-Year Trials: The 
data described below reflect exposure to SPIRIVA HandiHaler in 2663 patients. SPIRIVA HandiHaler 
was studied in two 1-year placebo-controlled trials, two 1-year active-controlled trials, and two 
6-month placebo-controlled trials in patients with COPD. In these trials, 1308 patients were treated 
with SPIRIVA HandiHaler at the recommended dose of 18 mcg once a day. The population had an 
age ranging from 39 to 87 years with 65% to 85% males, 95% Caucasian, and had COPD with a 
mean pre-bronchodilator forced expiratory volume in one second (FEV1) percent predicted of 39% 
to 43%. Patients with narrow-angle glaucoma, or symptomatic prostatic hypertrophy or bladder 
outlet obstruction were excluded from these trials. An additional 6-month trial conducted in a Vet-
eran’s Affairs setting is not included in this safety database because only serious adverse events 
were collected. The most commonly reported adverse drug reaction was dry mouth. Dry mouth was 
usually mild and often resolved during continued treatment. Other reactions reported in individ-
ual patients and consistent with possible anticholinergic effects included constipation, tachycardia,
blurred vision, glaucoma (new onset or worsening), dysuria, and urinary retention. Four multicenter,
1-year, placebo-controlled and active-controlled trials evaluated SPIRIVA HandiHaler in patients with 
COPD. Table 1 shows all adverse reactions that occurred with a frequency of �3% in the SPIRIVA 
HandiHaler group in the 1-year placebo-controlled trials where the rates in the SPIRIVA HandiHaler 
group exceeded placebo by �1%. The frequency of corresponding reactions in the ipratropium-
controlled trials is included for comparison.

Table 1 Adverse Reactions (% Patients) in One-Year COPD Clinical Trials

Body System (Event) Placebo-Controlled Trials Ipratropium-
Controlled Trials

SPIRIVA
(n = 550)

Placebo
(n = 371)

SPIRIVA
(n = 356)

Ipratropium
(n = 179)

Body as a Whole

Chest Pain (non-specific) 7 5 5 2

Edema, Dependent 5 4 3 5

Gastrointestinal System Disorders

Dry Mouth 16 3 12 6

Dyspepsia 6 5 1 1

Abdominal Pain 5 3 6 6

Constipation 4 2 1 1

Vomiting 4 2 1 2

Musculoskeletal System

Myalgia 4 3 4 3

Resistance Mechanism Disorders

Infection 4 3 1 3

Moniliasis 4 2 3 2

Respiratory System (Upper)

Upper Respiratory Tract Infection 41 37 43 35

Sinusitis 11 9 3 2

Pharyngitis 9 7 7 3

Rhinitis 6 5 3 2

Epistaxis 4 2 1 1

Skin and Appendage Disorders

Rash 4 2 2 2

Urinary System

Urinary Tract Infection 7 5 4 2

Arthritis, coughing, and influenza-like symptoms occurred at a rate of �3% in the SPIRIVA HandiHaler 
treatment group, but were <1% in excess of the placebo group. Other reactions that occurred in the 
SPIRIVA HandiHaler group at a frequency of 1% to 3% in the placebo-controlled trials where the rates 
exceeded that in the placebo group include: Body as a Whole: allergic reaction, leg pain; Central 
and Peripheral Nervous System: dysphonia, paresthesia; Gastrointestinal System Disorders: gastro-
intestinal disorder not otherwise specified (NOS), gastroesophageal reflux, stomatitis (including ulcerative
stomatitis); Metabolic and Nutritional Disorders: hypercholesterolemia, hyperglycemia; Musculoskel-
etal System Disorders: skeletal pain; Cardiac Events: angina pectoris (including aggravated angina 
pectoris); Psychiatric Disorder: depression; Infections: herpes zoster; Respiratory System Disorder 
(Upper): laryngitis; Vision Disorder: cataract. In addition, among the adverse reactions observed in 
the clinical trials with an incidence of <1% were atrial fibrillation, supraventricular tachycardia,
angioedema, and urinary retention. In the 1-year trials, the incidence of dry mouth, constipation,
and urinary tract infection increased with age [see Use in Specific Populations]. Two multicenter,
6-month, controlled studies evaluated SPIRIVA HandiHaler in patients with COPD. The adverse 
reactions and the incidence rates were similar to those seen in the 1-year controlled trials. 4-Year 
Trial: The data described below reflect exposure to SPIRIVA HandiHaler in 5992 COPD patients in 
a 4-year placebo-controlled trial. In this trial, 2986 patients were treated with SPIRIVA HandiHaler 
at the recommended dose of 18 mcg once a day. The population had an age range from 40 to 
88 years, was 75% male, 90% Caucasian, and had COPD with a mean pre-bronchodilator FEV1 per-
cent predicted of 40%. Patients with narrow-angle glaucoma, or symptomatic prostatic hypertrophy 
or bladder outlet obstruction were excluded from these trials. When the adverse reactions were 
analyzed with a frequency of �3% in the SPIRIVA HandiHaler group where the rates in the SPIRIVA 
HandiHaler group exceeded placebo by �1%, adverse reactions included (SPIRIVA HandiHaler,
placebo): pharyngitis (12.5%, 10.8%), sinusitis (6.5%, 5.3%), headache (5.7%, 4.5%), constipa-
tion (5.1%, 3.7%), dry mouth (5.1%, 2.7%), depression (4.4%, 3.3%), insomnia (4.4%, 3.0%), and 
arthralgia (4.2%, 3.1%). Additional Adverse Reactions: Other adverse reactions not previously listed 
that were reported more frequently in COPD patients treated with SPIRIVA HandiHaler than placebo 
include: dehydration, skin ulcer, stomatitis, gingivitis, oropharyngeal candidiasis, dry skin, skin infec-
tion, and joint swelling. Postmarketing Experience: Adverse reactions have been identified during 
worldwide post-approval use of SPIRIVA HandiHaler. 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 adverse reactions are: application site 
irritation (glossitis, mouth ulceration, and pharyngolaryngeal pain), dizziness, dysphagia, hoarse-
ness, intestinal obstruction including ileus paralytic, intraocular pressure increased, oral candidiasis,
palpitations, pruritus, tachycardia, throat irritation, and urticaria.

DRUG INTERACTIONS: Sympathomimetics, Methylxanthines, Steroids: SPIRIVA HandiHaler 
has been used concomitantly with short-acting and long-acting sympathomimetic (beta-agonists) 
bronchodilators, methylxanthines, and oral and inhaled steroids without increases in adverse drug 
reactions. Anticholinergics: There is potential for an additive interaction with concomitantly used 
anticholinergic medications. Therefore, avoid coadministration of SPIRIVA HandiHaler with other 
anticholinergic-containing drugs as this may lead to an increase in anticholinergic adverse effects 
[see Warnings and Precautions and Adverse Reactions]. Cimetidine, Ranitidine: No clinically signif-
icant interaction occurred between tiotropium and cimetidine or ranitidine.

USE IN SPECIFIC POPULATIONS: Pregnancy: Teratogenic Effects, Pregnancy Category C: There are 
no adequate and well-controlled studies in pregnant women. SPIRIVA HandiHaler should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. No evidence of 
structural alterations was observed in rats and rabbits at inhalation tiotropium doses of up to approx-
imately 660 and 6 times the recommended human daily inhalation dose (RHDID) on a mg/m2 basis,
respectively. However, in rats, tiotropium caused fetal resorption, litter loss, decreases in the number 
of live pups at birth and the mean pup weights, and a delay in pup sexual maturation at inhalation 
tiotropium doses of approximately 35 times the RHDID on a mg/m2 basis. In rabbits, tiotropium 
caused an increase in post-implantation loss at an inhalation dose of approximately 360 times the 
RHDID on a mg/m2 basis. Such effects were not observed at inhalation doses of approximately 4 and 
80 times the RHDID on a mg/m2 basis in rats and rabbits, respectively. These dose multiples may be 
over-estimated due to difficulties in measuring deposited doses in animal inhalation studies. Labor 
and Delivery: The safety and effectiveness of SPIRIVA HandiHaler has not been studied during labor 
and delivery. Nursing Mothers: Clinical data from nursing women exposed to tiotropium are not 
available. Based on lactating rodent studies, tiotropium is excreted into breast milk. It is not known 
whether tiotropium is excreted in human milk, but because many drugs are excreted in human milk 
and given these findings in rats, caution should be exercised if SPIRIVA HandiHaler is administered to 
a nursing woman. Pediatric Use: SPIRIVA HandiHaler is approved for use in the maintenance treat-
ment of bronchospasm associated with COPD and for the reduction of COPD exacerbations. COPD 
does not normally occur in children. The safety and effectiveness of SPIRIVA HandiHaler in pediatric 
patients have not been established. Geriatric Use: Of the total number of patients who received 
SPIRIVA HandiHaler in the 1-year clinical trials, 426 were <65 years, 375 were 65 to 74 years, and 
105 were �75 years of age. Within each age subgroup, there were no differences between the 
proportion of patients with adverse events in the SPIRIVA HandiHaler and the comparator groups 
for most events. Dry mouth increased with age in the SPIRIVA HandiHaler group (differences from 
placebo were 9.0%, 17.1%, and 16.2% in the aforementioned age subgroups). A higher frequency of 
constipation and urinary tract infections with increasing age was observed in the SPIRIVA HandiHaler 
group in the placebo-controlled studies. The differences from placebo for constipation were 0%,
1.8%, and 7.8% for each of the age groups. The differences from placebo for urinary tract infections 
were –0.6%, 4.6%, and 4.5%. No overall differences in effectiveness were observed among these 
groups. Based on available data, no adjustment of SPIRIVA HandiHaler dosage in geriatric patients 
is warranted. Renal Impairment: Patients with moderate to severe renal impairment (creatinine 
clearance of �50 mL/min) treated with SPIRIVA HandiHaler should be monitored closely for anticho-
linergic side effects [see Warnings and Precautions]. Hepatic Impairment: The effects of hepatic 
impairment on the pharmacokinetics of tiotropium were not studied.

OVERDOSAGE: High doses of tiotropium may lead to anticholinergic signs and symptoms. How-
ever, 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. Accidental
Ingestion: Acute intoxication by inadvertent oral ingestion of SPIRIVA capsules is unlikely 
since it is not well-absorbed systemically. A case of overdose has been reported from postmar-
keting experience. A female patient was reported to have inhaled 30 capsules over a 2.5 day period,
and developed altered mental status, tremors, abdominal pain, and severe constipation. The patient 
was hospitalized, SPIRIVA HandiHaler was discontinued, and the constipation was treated with an 
enema. The patient recovered and was discharged on the same day. No mortality was observed at 
inhalation tiotropium doses up to 32.4 mg/kg in mice, 267.7 mg/kg in rats, and 0.6 mg/kg in dogs.
These doses correspond to 7300, 120,000, and 850 times the recommended human daily inhalation 
dose on a mg/m2 basis, respectively. These dose multiples may be over-estimated due to difficulties 
in measuring deposited doses in animal inhalation studies.
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We have adopted

a screening

algorithm

‘that is based on

either fever or

new chest x-ray

finding.’

DR. PIERACCI

patients had a median of two cul-
tures. 

VAP was defined microbiological-
ly as at least 105 CFU/mL if no an-
tibiotics had been given within the
previous 72 hours; or at least 104

CFU/mL if antibiotics had been

given within the previous 72 hours.
CPIS scores were calculated retro-
spectively. 

Of the 1,013 cultures, 438 (43%)
met the VAP criteria, and 310 of the
497 patients (62%) had at least one
episode of VAP. 

Most of the CPIS clinical scores
were 4, 5, or 6. When the likelihood

of VAP was analyzed, CPIS clinical
scores from 1 to 9 all correlated with
about a 40% chance of VAP, Dr. Pier-
acci said. 

The median CPIS clinical score was
5 for those diagnosed with VAP as
well as those not diagnosed with
VAP, based on the microbiologic cri-
teria. 

Continued from previous page
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Less severe sepsis goes unrecognized in hospitals
B Y  M . A L E X A N D E R  O T T O

Frontline Medical  Ne ws

SAN DIEGO – Although hospitals
in recent years have done a good job
catching severe sepsis, less severe cas-
es are falling through the cracks and
ultimately proving fatal, according to
a retrospective database study pre-
sented at an international conference
of the American Thoracic Society.

That’s probably the main reason in-
vestigators at Kaiser Permanente
Northern California (KPNC) found
that up to half of hospital deaths are
sepsis related. Of 14,206 adult inpa-
tient deaths at KPNC hospitals be-
tween 2010 and 2012, 36.9% had
sepsis-related codes. When the team
included patients without sepsis codes
but with evidence of both infection
and acute organ failure – implying
sepsis – the number rose to 55.9%. 

Most patients had indications of
sepsis at admission, and patients
with initially less severe sepsis made
up the majority of sepsis deaths.

About 56% of sepsis-related deaths
were in people with normal blood
pressure and normal or intermedi-
ate serum lactate levels (less than 4
mmol/L) on admission. Patients
who met the criteria for early goal-
directed therapy at admission, but

for whatever reason did not get it,
accounted for 21% of the deaths
( JAMA 18 May 2014
[doi:10.1001/jama.2014.5804]). 

The story was similar when the team
looked at 143,312 deaths in the 2010
Healthcare Cost and Utilization Project
Nationwide Inpatient Sample, which
captures about 20% of U.S. community
hospitals: 34.7% had sepsis codes, and
52% had codes or evidence of both in-
fection and acute organ failure.

Sepsis could have been the final
common pathway in already-ill pa-
tients, but the numbers hint that at
least in some cases, sepsis that could
have been extinguished early got out
of hand before it was recognized. 

The Surviving Sepsis Campaign
and other efforts “have had a huge
impact on how we treat the most se-
verely ill sepsis patients. We’ve seen
about a halving of mortality in the
past 15 years. Now we need to broad-
en our perspective to focus interven-

tion on the less severely ill, who tend
to be less severe up front and underi-
dentified,” said lead investigator Dr.
Liu, with the KPNC division of re-
search, Oakland, Calif.

Based on the results, KPNC has
started applying its sepsis bundle to
patients with intermediate-lactate
levels, “but there is very limited data
about the benefit of bundle care in
less severe sepsis patients, so we are
still tracking our outcomes,” he said.
There’s also a culture shift involved,
which includes heightening clinician
awareness, updating communication
protocols, and other measures, Dr.
Liu said in presenting the results.

There’s a role for more research
dollars as well, and education efforts
to make the public aware of sepsis
and the need for early intervention,
similar to what’s been done for
stroke, he said. 

aotto@frontlinemedcom.com

Have a high index

of suspicion for less severe sepsis at

hospital admission.

Major finding: About 56% of sepsis-

related deaths are in people with

normal blood pressure and normal or

intermediate serum lactate levels

(less than 4 mmol/L) on admission.

Data source: A retrospective data-

base study of about 7 million adult

hospitalizations.

Disclosures: The work was funded by

the Kaiser Foundation, the Depart-

ment of Veterans Affairs, and others.

One author disclosed personal fees

from industry sources. Dr. Liu and

the other authors said they had no

financial disclosures.
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V I E W  O N  T H E  N E W S

Dr. Steven Q. Simpson, FCCP,

comments: These national data
corroborate data from
nearly every individual
hospital that has looked
at the phenomenon in
the Kansas Sepsis Project
and other quality im-
provement efforts with
which I work personally. 

It is clear that early
identification of severe
sepsis and aggressive intervention
remain suboptimal in U.S.

hospitals, in spite of a decade of
attempts by numerous organiza-

tions, including CHEST,
the Surviving Sepsis
Campaign, the New York
Hospital Association, and
others to make providers
aware of the need. One
hopes that the press en-
gendered by these find-
ings helps to focus more
attention in that direction

and helps to prevent unnecessary
deaths.

Dr. Vincent Liu says that although mortality has fallen for

patients with severe sepsis, there’s still a long way to go in

catching and treating less severe cases in time. Watch a video online.

F
R

O
N

T
L

IN
E

M
E

D
IC

A
L

N
E

W
S

Subsyndromal delirium common in critically ill patients
B Y  D O U G  B R U N K

Frontline Medical  Ne ws

SAN DIEGO – Subsyndromal delirium was pre-
sent in 86% of critically ill patients, results from a
large observational study demonstrated. In addi-
tion, the duration of delirium was associated with
increased odds of institutionalization, an associa-
tion that was modified by the duration of delirium.

“In patients with less delirium, the effect of sub-
syndromal delirium on institutionalization was ac-
tually stronger,” lead author Dr. Nathan E.
Brummel said in an interview at an international
conference of the American Thoracic Society,
where the research was presented. “This identifies
a cohort of people who previously were consid-
ered to have normal brain function, but it appears
that this has long-term implications for their lives. 

For the study, Dr. Brummel, an instructor in
medicine in the division of allergy, pulmonary and
critical care medicine at Vanderbilt University
Medical Center, Nashville, Tenn., and his associ-
ates evaluated 821 medical or surgical ICU patients
with respiratory failure and/or shock who were
enrolled in the BRAIN-ICU observational cohort
study (N. Engl. J. Med. 2013;369:1306-16). 

They used the Confusion Assessment Method
for the ICU (CAM-ICU) to screen for delirium
symptoms twice daily in the ICU and daily there-
after. The researchers considered delirium to be
present if the CAM-ICU was positive. If the CAM-
ICU was negative, they considered subsyndromal
delirium (SSD) to be present if any delirium fea-
tures were present or if inattention was present
with or without other features of delirium.

SSD “is said to be present when a patient ex-

hibits some delirium symptoms but does not meet
the full delirium diagnostic criteria,” the re-
searchers wrote in their poster. “In patients with-
out critical illness, SSD is associated with
institutionalization, mortality, and cognitive de-
cline, but these associations remain unclear in the
critically ill.”

The researchers tracked discharge location, mor-
tality after hospital discharge and assessed for cog-
nitive impairment at 3 and 12 months follow-up
and used multivariate regression to determine the
relationship between days of SSD and outcomes.

The mean age of the 821 patients was 61 years
and their mean APACHE II score was 25. In all,
702 patients (86%) had SSD that lasted an average
of 3 days. The most common SSU pattern based
on the CAM-ICU was fluctuation of mental status

Continued on following page
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Dabigatran’s safety data satisfy FDA’s concerns 
B Y  E L I Z A B E T H  M E C H C AT I E

Frontline Medical  Ne ws

C
urrent recommendations and
labeling regarding the use of
dabigatran will not change,

based on the results of a large obser-
vational cohort study comparing the
risks of the direct thrombin inhibitor
and warfarin in Medicare recipients,
the Food and Drug Administration
announced. 

The study, which was completed
recently and has not been published,
found that dabigatran, compared
with warfarin, was associated with a
lower risk of ischemic stroke, in-
tracranial hemorrhage, and death, ac-
cording to the FDA’s statement on
the findings. The risk of major gas-
trointestinal bleeding, however, was
higher with dabigatran, and the risk
of myocardial infarction was similar
in both groups. 

The statement points out that oth-
er than the MI finding, the results are
consistent with the results of the RE-
LY (Randomized Evaluation of Long-
Term Anticoagulation Therapy) trial,
which found the MI risk was higher
among those on dabigatran than
with warfarin. Approval of dabiga-
tran in 2010 for reducing the risk of
stroke and systemic embolism in pa-
tients with nonvalvular atrial fibrilla-
tion was based on the results of the
RE-LY study. Dabigatran is marketed
as Pradaxa by Boehringer Ingelheim.

“As a result of our latest findings,
we still consider Pradaxa to have a fa-
vorable benefit to risk profile and
have made no changes to the current
label or recommendations for use,”
the FDA statement said. “Important-
ly, the new study is based on a much
larger and older patient population
than those used in FDA’s earlier re-
view of postmarket data, and em-
ployed a more sophisticated
analytical method to capture and an-
alyze the events of concern.” 

The study, part of an ongoing re-
view of dabigatran, evaluated the
risks of more than 134,000 new users

of dabigatran and warfarin, who
were over age 65 years and had been
diagnosed with atrial fibrillation dur-
ing the 6 months before the medica-
tion was dispensed. The data were
for 2010-2012. Patient outcomes were
identified in administrative and insur-
ance claims, and the study represent-
ed more than 37,500 person-years of
follow-up.

The results were as follows, with
warfarin as the reference group, and
dabigatran results based on the analy-
sis of both approved doses (75 mg
and 150 mg) combined: 
P For ischemic stroke, the incidence
rates (IR) per 1,000 person-years were
11.3 for dabigatran, vs. 13.9 for war-
farin (hazard ratio, 0.80). 
P For intracranial hemorrhage, the
incidence rates were 3.3 for dabiga-
tran, vs. 9.6 for warfarin (HR, 0.34).
P For major GI bleeding, the inci-
dence rates were 34.2 for dabigatran,
vs. 26.5 for warfarin (HR, 1.28).
P For acute MI, the incidence rates
were 15.7 for dabigatran, vs. 16.9 for
warfarin (HR, 0.92).
P For mortality, the incidence rates
were 32.6 for dabigatran vs. 37.8 for
warfarin (HR, 0.86). 

The FDA statement points out that
the results for major GI bleeding in
this study are different from a previ-
ous FDA analysis of about 10,600
new users of dabigatran and war-

farin, reported in 2012, which found
that GI and intracranial hemorrhage
rates were lower among patients
treated with dabigatran, compared
with those on warfarin. However,
that study included patients under
age 65 years (64% were older than
age 65 years), and this disparity “may
reflect the age differences in the two
patient populations,” the FDA state-
ment said. 

Reassuring results
In an interview, Dr. Sanjay Kaul, pro-
fessor of medicine at University of
California Los Angeles, said the data
in the Medicare study were reassur-
ing, “and indicate that the favorable
benefit-risk balance observed in the
pre-approval randomized controlled
trial, RE-LY, are generalizable in real
world clinical practice.” 

Without a placebo control, he
added, “it is unclear what to make of
the MI signal observed in RE-LY, but
not in this study.” And while the ex-
act cause of increased GI bleeding re-
mains unclear, Dr. Kaul pointed out
that this risk cannot be mitigated by
gastroprotective medications such as
H2 blockers or proton pump in-
hibitors, and that “it is best to avoid
this medication in patients with his-
tory of lower-GI bleeding.”

Dr. Deepak Bhatt, professor of
medicine at Harvard University in
Boston, also described the results of
the FDA study as reassuring. The
study provides real-world data in a
large number of patients that com-
plement and largely mirror the re-
sults in RE-LY, he said in an
interview.

“I think that all those findings re-
garding death, stroke, and GI bleed-
ing are all true because they were
true in the randomized clinical trial
dataset, and it is good to see they also
appear to be true in real-life clinical
practice,” he commented. 

In addition, the data “further sup-
port the idea that the novel oral an-
ticoagulants in patients who don’t
have contraindications for them, and
can afford them, [are] a better op-
tion than warfarin,” said Dr. Bhatt,
the executive director of Interven-
tional Cardiovascular Programs, at
Brigham and Women’s Hospital
Heart and Vascular Center, Boston. 

He pointed out that overall, the
three novel oral anticoagulants –
dabigatran and the factor Xa in-
hibitors, apixaban and rivaroxaban –
approved for the nonvalvular AF in-
dication, appear to reduce the risk of
stroke and death, “and across the
board, they all show significantly less
intracranial hemorrhage.”

The FDA plans to publish the
Medicare study and will continue to
review the risks of bleeding with an-
ticoagulants. 

Dabigatran is now also approved
for the treatment of deep venous
thrombosis (DVT) and pulmonary
embolism (PE) in patients who have
been treated with a parenteral antico-
agulant for 5-10 days, and to reduce
the risk of recurrence of DVT and
PE in patients who have been previ-
ously treated. 

The FDA has issued two previous
safety alerts regarding the bleeding
risks associated with dabigatran, in
2011 and 2012. 

emechcatie@frontlinemedcom.com

Major finding: The risks of ischemic

stroke, intracranial hemorrhage, and

death associated with dabigatran

treatment were lower than with war-

farin, but the risks of MI were similar

and the risk of major GI bleeding was

increased among those on dabigatran. 

Data source: An observational co-

hort study of more than 134,000

Medicare beneficiaries AF com-

pared the rates of different out-

comes among patients treated with

dabigatran and those treated with

warfarin.

Disclosures: The FDA conducted the

study.

V I T A L S

Dabigatran is approved to reduce the

risk of recurrent DVT and PE in

previously treated patients. 
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(which occurred in 50% of assessments) and fluc-
tuation in mental status plus altered level of con-
sciousness (which occurred in 22% of
assessments).

Dr. Brummel and his associates also found that
the duration of SSD was independently associat-
ed with increased odds of institutionalization
(odds ratio, 1.90), but SSD did not predict mortal-
ity or long-term cognitive impairment at 3 or 12
months. “We don’t yet understand the mecha-

nism behind why subsyndromal delirium and in-
stitutionalization are associated,” Dr. Brummel
said. “It probably relates to an association be-
tween SSD and factors that drive institutionaliza-
tion, such as physical disability and cognitive
impairment. Once patients survived the hospital
stay, subsyndromal delirium wasn’t associated
with an increased risk of mortality. It may be the
fact that this less severe form of brain dysfunc-
tion in the ICU does not have the same effect as
the full syndrome of delirium.”

He acknowledged certain limitations of the

study, including the fact that the CAM-ICU mea-
sures only four features of delirium and that no as-
sessments of cognitive or physical function were
conducted at hospital discharge.

The study was supported by the National Insti-
tutes of Health, the Vanderbilt Clinical and Trans-
lational Scholars Program, and the Veterans Affairs
Tennessee Valley Healthcare System Geriatric Re-
search Education and Clinical Centers. Dr. Brum-
mel said that he had no financial conflicts.

dbrunk@frontlinemedcom.com 
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Study identifies factors in adolescent smoking cessation
B Y  M I K E  B O C K

Frontline Medical  Ne ws

I
nvestigators have identified 10 sig-
nificant indicators for smoking
cessation by adolescent students

and say antismoking efforts should
address an array of factors, including
dependence, among other factors
that affect youth.

“Youth tobacco-control programs
that do not consider nicotine depen-

dence symptoms in novice smokers
may not be optimally effective,” Jen-
nifer O’Loughlin, Ph.D., professor in
the department of social and preven-
tive medicine at the University of
Montreal, and her colleagues said in
a report in Cancer Epidemiology,
Biomarkers & Prevention. Their
study attempted to gauge smoking
habits of youngsters who have
smoked for only a year or 2.

Data on teenage smoking habits
came from participants enrolled in
Nicotine Dependence in Teens, a
study that collected self-reported data
from 1,293 students every 3 months
over the course of 5 years. Students
were aged 12-13 years at baseline. 

As expected, nicotine dependence
had a negative effect on smoking. Al-
though the data were presented with

a number of covariables accompany-
ing nicotine dependence – including
tolerance – the authors found that
“nicotine dependence symptoms,
such as cravings, emerge as early as 5
months after initiation in some

novice smokers, and that tolerance
appears at 14 months,” the re-
searchers wrote.

Overall, they said, “Male sex, age,
susceptibility to cigarette package
warnings, participation in team

sports, family stress, worrying about
weight, overweight, use of illicit
drugs, tolerance, and other nicotine
dependence symptoms seem to be
associated with smoking discontinua-

Continued on following page

Cessation pro-

grams should target young adoles-

cents and focus on specific factors,

including dependence symptoms.

Major finding: Out of 620 partici-

pants, 40% discontinued smoking

during follow-up.

Data source: Longitudinal study of

1,293 Canadian adolescents tracked

for 5 years.

Disclosures: The study was funded

by the Canadian Cancer Society. The

authors reported having no relevant

financial disclosures.
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Boys were 80% more likely to

discontinue smoking than were girls.
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tion in novice adolescent smokers”
(Cancer Epidemiol Biomarkers Prev.
2014;23[6] June [doi:10.1158/1055-
9965.epi-13-0869]).

Conversely, the study found stu-
dents whose parents smoked, who
had stressful family lives, polysub-

stance abuse, body-weight issues, or
adolescents who started smoking ear-
lier in life were less likely to quit than
were their peers. The investigators
studied 37 potential predictors.

“Tobacco-control programs and
policy targeting novice smokers may
be more effective if these factors are
taken into account in their conceptu-

alization, design, and implementa-
tion,” Dr. O’Laughlin and her associ-
ates wrote. 

Data from 620 participants were in-
cluded in the study. Regular follow-
up found that approximately 40%
discontinued smoking, defined as not
smoking for more than a year. Most
who quit were light smokers. Of

those who stopped, more than 70%
smoked 0-2 cigarettes/per month.

Among the findings:
P Boys were 80% more likely to dis-
continue smoking than were girls.
P Older adolescents were 30% more
likely to discontinue than were
younger adolescents.
P Participants who said cigarette
package warnings made them afraid
to smoke were 44% more likely to
quit.
P Adolescents who participated in
team sports were more likely to quit
than were their nonsmoking peers
(44% and 40%, respectively). 

Students were recruited from 10
secondary schools in Quebec. Data
used in the analysis were self-report-
ed; the researchers said that more in-
depth research on each predictor
would eventually be needed.

mbock@frontlinemedcom.com
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POLICY & PRACTICE

Stop-smoking rule debuts
Comprehensive smoking cessation
coverage under the Affordable Care
Act should include at least 90 days’
worth of any quit-smoking medica-
tion approved by the Food and Drug
Administration – including both pre-
scription and over-the-counter prod-
ucts, according to guidance released
in May 2014 by the Obama adminis-
tration. The guidance also calls on
insurers to pay for at least four to-
bacco cessation counseling sessions
of 10 minutes or more each, regard-
less of whether they’re telephone
counseling, group counseling, or in-
dividual counseling sessions. Insurers
must provide these benefits at no
cost to the patient, which means that
no copays, coinsurance, or de-
ductibles apply, according to the
ACA. The U.S. Preventive Services
Task Force recommends that clini-
cians ask all adults about tobacco use
and provide interventions for those
who use tobacco products.

MDs not Choosing Wisely
A national survey from the ABIM
Foundation’s Choosing Wisely cam-
paign shows 73% of U.S. physicians
say doctors ordering unnecessary
medical tests and procedures is a seri-
ous problem – but just as many admit
they do so at least once every week.
Meanwhile, two-thirds of physicians
think they have a great deal of re-
sponsibility to make sure their pa-
tients avoid unnecessary tests and
procedures, but more than half say
they’ll order a test a patient wants
even if they know it’s unnecessary.

–Jane Anderson
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B Y  C H R I S T I N E  K A N E , J. D. ,

J O H N  D. B A L A G U E R , J. D. ,

A N D  N E I L  S K O L N I K , M . D.

B
etween “Hangovers,” Bradley
Cooper starred in a largely for-
gettable melodrama called

“The Words.” The main character
was an aspiring writer whose career
first skyrockets and then implodes
when he plagiarizes an entire novel
from a dusty manuscript found
buried in an old briefcase bought at
an antique store. 

As art, “The Words” is destined for
the on-demand scrap heap, but it may
present a cautionary tale for anyone
creating electronic health records. 

While EHRs have many advantages
that can improve health care delivery,
including easy access and portability,
the same technology that affords

these advantages can also promote
careless practices that may call into
question the accuracy of the entire
record and make it difficult, if not
impossible, for health care providers

to defend themselves in court. 
Among the most troublesome

EHR misuses we see in litigation is
the inappropriate use of copy and
paste functions, whereby a health
care provider “plagiarizes” his/her

own or a colleague’s prior documen-
tation. 

In medical negligence claims, the
accuracy of the patient’s medical
record and the credibility of the
health care providers are often both
at issue, and many times the two go
hand in hand. 

Lawyers representing injured pa-
tients love to point out errors in the
medical record, whether or not the
error caused any patient harm, be-
cause – the argument goes – if the
medical provider was careless in
record keeping, then chances are
he/she was also careless in the treat-
ment at issue. So too, if the jury is
provided with facts that differ from
the medical record, suspicion arises. 

Thus, an innocent but preoccupied
provider is accused of lying or of try-
ing to cover up a treatment error. 

To avoid these insinuations, clini-
cians must put time and effort, as
well as original thought, into medical
record documentation. 

Our experience in reviewing med-
ical records for litigation suggests

that a surprising
number of prac-
titioners routine-
ly copy and paste
information
from a prior en-
try in the EHR. 

The excuses
we have heard
for this run the
gamut from un-
familiarity with

the electronic system to lack of time
and, ironically, the need to ensure ac-
curate documentation. 

Similarly, in “The Words,” when
Bradley Cooper’s character starts
copying another author’s manuscript
– word for word – onto his 
laptop, he tells himself that he is do-
ing it simply for inspiration. 

Excuses aside, this kind of rote
replication is seductively easy but
fraught with danger, particularly if
the EHR later comes under scrutiny. 

When data from a prior note in the
EHR are copied, little thought or fo-
cus is given to context or clarity, and
the cobbled-together entry is fre-
quently disorganized and unclear.
Worse yet, such copying can result in
entering outdated or inaccurate in-
formation into the patient’s chart. 

Even simple errors of this kind can
be very damaging. 

Imagine trying to convince a jury
that you are a careful and caring
practitioner when it has been pointed
out to them that, in your records,
your patient’s blood pressure was ex-
actly the same every time she was in
your office over the last 5 years. 

Or that despite the fact that she
was experiencing a precipitous, unex-
plained weight loss, you continued to
describe her as morbidly obese. 

Or that even though her husband
died 3 years ago, your records show
her “accompanied by spouse” at
every visit. 

Sometimes, EHR plagiarism goes
right to the heart of the negligence
claim. 

Where the claim is inappropriate
discharge of a patient who died a few
days after leaving the hospital, the de-
fense must show that the patient’s
condition improved and that trou-
bling symptoms seen on admission
responded appropriately to treat-
ment. This effort is hampered by
documentation prepared many days

or weeks into a hospitalization that
copies symptoms and physical find-
ings that are no longer present. 

Inaccurate information in the EHR
can also confuse other medical
providers, and the time necessary to
reconcile inconsistent information
may delay treatment. 

Likewise, if inaccurate information
is relied on for treatment decisions,
the results can be disastrous. 

It is often argued in litigation that if
something doesn’t appear in the
medical record it didn’t happen. A
corollary to this dubious “rule” is
that once bad information is docu-
mented in a medical record, it will be
redocumented over and over and
over again. 

Predictably, the more times the er-
roneous data are repeated in the
EHR, the more “reliable” it becomes.
This problem has been around a long
time, but EHR plagiarism has made
it worse.

The medical record is the most im-
portant evidence in any medical neg-
ligence case. While it is true that only
a small fraction of medical records
will ever see the inside of a court-
room, you should always document

assuming the chart in front of you
could end up there. 

This requires time, original thought,
accuracy, and completeness. Copying
and pasting the electronic medical
record, while superficially efficient, is
the enemy of these goals, and could
leave you – like Bradley Cooper in
“The Words” – wondering what hap-
pened to your promising career. 

Ms. Kane and Mr. Balaguer are in
private practice in Wilmington, Del. Dr.
Skolnik is associate director of the family
medicine residency program at Abington
(Pa.) Memorial Hospital and professor of
family and community medicine at
Temple University, Philadelphia. He is
also editor-in-chief of Redi-Reference
Inc., a software company that creates
mobile apps. 
This column appears regularly as the

EHR Report. Read more
online: Scan the QR
code or visit
internalmedicinenews.com.

COMMENTARY: In EHRs, copy and paste at your own risk

DR. SKOLNIK MR. BALAGUER MS. KANE

C O M M E N T A R Y

Dr. James A.L. Mathers Jr., FCCP,
comments: In response to financial
incentives and impending penalties
imposed by the American
Recovery and
Reinvestment Act of
2009, hospitals and health
care providers have been
rapidly replacing the
traditional, hand written
medical chart with
computerized health
records. As these software
driven products from a variety of
vendors have been adopted,
substantial and often unexpected
problems have arisen. As
highlighted in this article, auto-
populate and recall functions can
lead to documentation of items,
such as particular physical exam
components, that were never
performed by the physician
entering the note. Another

unintended consequence of the
electronic medical record has led to
what has been described perfectly

as documented fraud.
Medicare contractors
have noted an increased
frequency of electronic
medical records with
identical documentation
across services. The
Office of Inspector
General is in the process
of reviewing certain

services for high billing providers
and beneficiaries with high costs to
identify electronic health records
documentation practices associated
with potentially improper
payments. Unless a provider takes
the time to audit the electronic
record on each visit, inaccurate
information can be placed in a
record and continued forward
leading to serious problems.

Among the most troublesome

EHR misuses we see in litigation

is the inappropriate use of copy

and paste functions, whereby a

health care provider

‘plagiarizes’ his/her own or a

colleague’s prior documentation. Imagine trying to convince a jury

that you are a careful and caring

practitioner if your records show

‘accompanied by spouse’ even

though the patient’s husband

died 3 years ago.
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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.

WARNINGS AND PRECAUTIONS 

•  ANORO ELLIPTA should not be initiated in patients during rapidly deteriorating or potentially life-threatening 
episodes of COPD. 

•  ANORO ELLIPTA should not be used for the relief of acute symptoms, ie, as rescue therapy for the treatment of 
acute episodes of bronchospasm. Acute symptoms should be treated with an inhaled, short-acting beta2-agonist. 

•  ANORO ELLIPTA 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 signifi cant cardiovascular 
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 (eg, salmeterol, formoterol 
fumarate, arformoterol tartrate, indacaterol) for any reason.

•  Caution should be exercised when considering the coadministration of ANORO ELLIPTA with long-term 
ketoconazole and other known strong CYP3A4 inhibitors (eg, ritonavir, clarithromycin, conivaptan, indinavir, 
itraconazole, lopinavir, nefazodone, nelfi navir, saquinavir, telithromycin, troleandomycin, voriconazole) because 
increased cardiovascular adverse effects may occur.

• If paradoxical bronchospasm occurs, discontinue ANORO ELLIPTA and institute alternative therapy.
•  Vilanterol can produce clinically signifi cant cardiovascular effects in some patients as measured by increases in 

pulse rate, systolic or diastolic blood pressure, or symptoms. If such effects occur, ANORO ELLIPTA may need to 
be discontinued. ANORO ELLIPTA should be used with caution in patients with cardiovascular disorders, especially 
coronary insuffi ciency, cardiac arrhythmias, and hypertension.

Indication

•  ANORO ELLIPTA is a combination anticholinergic/long-acting beta2-adrenergic agonist indicated for the long-term, 
once-daily, maintenance treatment of airfl ow obstruction in patients with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and/or emphysema.

•  ANORO ELLIPTA is NOT indicated for the relief of acute bronchospasm or for the treatment of asthma.

Important Safety Information for ANORO ELLIPTA

WARNING: ASTHMA-RELATED DEATH 
•  Long-acting beta2-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 fi nding with salmeterol is considered a class effect of all LABA, including vilanterol.

•  The safety and effi cacy of ANORO ELLIPTA in patients with asthma have not been established. 
ANORO ELLIPTA is not indicated for the treatment of asthma. 

For your patients with chronic obstructive 
pulmonary disease (COPD) who require 
maintenance bronchodilator treatment 

Help Your Patients 

Breathe Better 

With ANORO ELLIPTA
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Important Safety Information for ANORO ELLIPTA (cont’d) 

WARNINGS AND PRECAUTIONS (cont’d)

•  Use with caution in patients with convulsive disorders, thyrotoxicosis, diabetes mellitus, and ketoacidosis, 
and in patients who are unusually responsive to sympathomimetic amines. 

•  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.

•  Use with caution in patients with urinary retention, especially in patients with prostatic hyperplasia or bladder-neck 
obstruction. Instruct patients to contact a physician immediately if signs or symptoms of urinary retention develop.

• Be alert to hypokalemia and hyperglycemia. 

ADVERSE REACTIONS

•  The most common adverse reactions (≥1% and more common than placebo) reported in four 6-month clinical 
trials with ANORO ELLIPTA (and placebo) were: pharyngitis, 2% (<1%); sinusitis, 1% (<1%); lower respiratory tract 
infection, 1% (<1%); constipation, 1% (<1%); diarrhea, 2% (1%); pain in extremity, 2% (1%); muscle spasms, 1% 
(<1%); neck pain, 1% (<1%); and chest pain, 1% (<1%).

•  In addition to the 6-month effi cacy trials with ANORO ELLIPTA, a 12-month trial evaluated the safety of 
umeclidinium/vilanterol 125 mcg/25 mcg in subjects with COPD. Adverse reactions (incidence ≥1% and more 
common than placebo) in subjects receiving umeclidinium/vilanterol 125 mcg/25 mcg were: headache, back pain, 
sinusitis, cough, urinary tract infection, arthralgia, nausea, vertigo, abdominal pain, pleuritic pain, viral respiratory 
tract infection, toothache, and diabetes mellitus.

DRUG INTERACTIONS

•  Caution should be exercised when considering the coadministration of ANORO ELLIPTA with ketoconazole and 
other known strong CYP3A4 inhibitors (eg, ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, 
nefazodone, nelfi navir, saquinavir, telithromycin, troleandomycin, voriconazole) because increased systemic 
exposure to vilanterol and cardiovascular adverse effects may occur. 

•  ANORO ELLIPTA 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, such as vilanterol, on the cardiovascular 
system may be potentiated by these agents. 

•  Use beta-blockers with caution as they not only block the pulmonary effect of beta-agonists, such as vilanterol, 
but may produce severe bronchospasm in patients with COPD. 

•  Use with caution in patients taking non–potassium-sparing diuretics, as electrocardiographic changes and/or 
hypokalemia associated with non–potassium-sparing diuretics may worsen with concomitant beta-agonists. 

•  Avoid coadministration of ANORO ELLIPTA with other anticholinergic-containing drugs as this may lead to an 
increase in anticholinergic adverse effects.

Reference: 1. Donohue JF, Maleki-Yazdi MR, Kilbride S, et al. Effi cacy and safety of once-daily 
umeclidinium/vilanterol 62.5/25 mcg in COPD. Respir Med. 2013;107(10):1538-1546.

Once-daily ANORO ELLIPTA

The fi rst and only FDA-approved product for patients with COPD 
combining 2 long-acting bronchodilators in 1 inhaler

ANORO ELLIPTA signifi cantly improved trough (predose) FEV1

by 167 mL vs placebo (P<0.001) at Day 1691

A 24-week, multicenter, randomized, double-blind, placebo-controlled, parallel-group study compared
the effi cacy and safety of ANORO ELLIPTA (n=413) and placebo (n=280), each administered once daily 

by the ELLIPTA inhaler. The primary endpoint was trough (predose) FEV1 at Day 169 
(defi ned as the mean of the FEV1 values obtained 23 and 24 hours after dosing on Day 168).1

Please see Brief Summary of Prescribing Information, including 
Boxed Warning, for ANORO ELLIPTA on the following pages.

ANORO ELLIPTA was developed in collaboration with
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BRIEF SUMMARY

ANOROTM ELLIPTATM

(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

•  Data from a large placebo-controlled trial in subjects with asthma showed that LABA 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 LABA.

•  A 28-week, placebo-controlled, US trial comparing the safety of another LABA (salmeterol) with placebo, each 

added to usual asthma therapy, showed an increase in asthma-related deaths in subjects receiving salmeterol 

(13/13,176 in subjects treated with salmeterol vs. 3/13,179 in subjects treated with placebo; relative risk: 

4.37 [95% CI: 1.25, 15.34]). The increased risk of asthma-related death is considered a class effect of LABA, 

including vilanterol, one of the active ingredients in ANORO ELLIPTA.

•  No trial adequate to determine whether the rate of asthma-related death is increased in subjects treated with 

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 

of COPD. ANORO ELLIPTA has not been studied in subjects with acutely deteriorating COPD. The initiation of 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 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 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 

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 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 

and other known strong cytochrome P450 3A4 (CYP3A4) inhibitors (e.g., ritonavir, clarithromycin, conivaptan, 

indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, saquinavir, telithromycin, troleandomycin, voriconazole) 

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 

immediately with an inhaled, short-acting bronchodilator; ANORO ELLIPTA should be discontinued immediately;  

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 

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 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 

T wave, prolongation of the QTc interval, and ST segment depression, although the clinical significance of these 

findings is unknown.

Therefore, ANORO ELLIPTA should be used with caution in patients with cardiovascular disorders, especially coronary 

insufficiency, cardiac arrhythmias, and hypertension.

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 

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.

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 

should any of these signs or symptoms develop.

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 

potassium is usually transient, not requiring supplementation. Beta-agonist medicines may produce transient 

hyperglycemia in some patients. In 4 clinical trials of 6-month duration evaluating ANORO ELLIPTA in subjects 

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:

• Paradoxical bronchospasm [see Warnings and Precautions (5.5)]

• Cardiovascular effects [see Warnings and Precautions (5.7)]

• Worsening of narrow-angle glaucoma [see Warnings and Precautions (5.9)]

• Worsening of urinary retention [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.

The clinical program for ANORO ELLIPTA included 8,138 subjects with COPD in four 6-month lung function trials, 

one 12-month long-term safety study, and 9 other trials of shorter duration. A total of 1,124 subjects have received 

at least 1 dose of ANORO ELLIPTA (umeclidinium/vilanterol 62.5 mcg/25 mcg), and 1,330 subjects have received a 

higher dose of umeclidinium/vilanterol (125 mcg/25 mcg). The safety data described below are based on the four 

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 

6-month trials: 2 placebo-controlled trials (Trials 1 and 2; n = 1,532 and n = 1,489, respectively) and 2 active-

controlled trials (Trials 3 and 4; n = 843 and n = 869, respectively). Of the 4,733 subjects, 68% were male and 

84% were Caucasian. They had a mean age of 63 years and an average smoking history of 45 pack-years, with 

50% identified as current smokers. At screening, the mean post-bronchodilator percent predicted forced expiratory 

volume in 1 second (FEV1) was 48% (range: 13% to 76%), the mean post-bronchodilator FEV1/forced vital capacity 

(FVC) ratio was 0.47 (range: 0.13 to 0.78), and the mean percent reversibility was 14% (range: -45% to 109%).

Subjects received 1 dose once daily of the following: ANORO ELLIPTA, umeclidinium/vilanterol 125 mcg/25 mcg, 

umeclidinium 62.5 mcg, umeclidinium 125 mcg, vilanterol 25 mcg, active control, or placebo.

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

Sinusitis

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

Other adverse reactions with ANORO ELLIPTA observed with an incidence less than 1% but more common than with 

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, 

supraventricular extrasystoles, myocardial infarction, pruritus, rash, and conjunctivitis.

12-Month Trial: In a long-term safety trial, 335 subjects were treated for up to 12 months with umeclidinium/

vilanterol 125 mcg/25 mcg or placebo. The demographic and baseline characteristics of the long-term safety trial 

were similar to those of the placebo-controlled efficacy trials described above. Adverse reactions that occurred with 

a frequency of greater than or equal to 1% in the group receiving umeclidinium/vilanterol 125 mcg/25 mcg that 

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

Vilanterol, a component of ANORO ELLIPTA, is a substrate of CYP3A4. Concomitant administration of the strong 

CYP3A4 inhibitor ketoconazole increases the systemic exposure to vilanterol. Caution should be exercised when 
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considering the coadministration of ANORO ELLIPTA with ketoconazole and other known strong CYP3A4 inhibitors 

(e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, saquinavir, 

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 be no acceptable 

alternatives to the use of beta-adrenergic blocking agents for these patients; cardioselective 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–potassium-

sparing 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: Pregnancy Category C. There are no adequate and well-controlled trials of ANORO ELLIPTA or 

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 

benefit justifies the potential risk to the fetus. Women should be advised to contact their physicians if they become 

pregnant while taking ANORO ELLIPTA.

Umeclidinium: There was no evidence of teratogenic effects in rats and rabbits at approximately 50 and 200 times, 

respectively, the MRHDID (maximum recommended human daily inhaled dose) in adults (on an AUC basis at maternal 

inhaled doses up to 278 mcg/kg/day in rats and at maternal subcutaneous doses up to 180 mcg/kg/day in rabbits).

Vilanterol: There were no teratogenic effects in rats and rabbits at approximately 13,000 and 70 times, respectively, 

the MRHDID in adults (on a mcg/m2 basis at maternal inhaled doses up to 33,700 mcg/kg/day in rats and on an AUC 

basis at maternal inhaled doses up to 591 mcg/kg/day in rabbits). However, fetal skeletal variations were observed in 

rabbits at approximately 450 times the MRHDID in adults (on an AUC basis at maternal inhaled or subcutaneous doses 

of 5,740 or 300 mcg/kg/day, respectively). The skeletal variations included decreased or absent ossification in 

cervical vertebral centrum and metacarpals.

Nonteratogenic Effects: Umeclidinium: There were no effects on perinatal and postnatal developments in rats at 

approximately 80 times the MRHDID in adults (on an AUC basis at maternal subcutaneous doses up to 180 mcg/kg/day).

Vilanterol: There were no effects on perinatal and postnatal developments in rats at approximately 3,900 times the 

MRHDID in adults (on a mcg/m2 basis at maternal oral doses up to 10,000 mcg/kg/day).

8.2 Labor and Delivery 

There are no adequate and well-controlled human trials that have investigated the effects of ANORO ELLIPTA during 

labor and delivery.

Because beta-agonists may potentially interfere with uterine contractility, ANORO ELLIPTA should be used during 

labor only if the potential benefit justifies the potential risk.

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. 

Since there are no data from well-controlled human studies on the use of ANORO ELLIPTA by nursing mothers, 

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 

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.

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 

Based on available data, no adjustment of the dosage of ANORO ELLIPTA in geriatric patients is necessary, but 

greater sensitivity in some older individuals cannot be ruled out.

Clinical trials of ANORO ELLIPTA for COPD included 2,143 subjects aged 65 and older and, of those, 478 subjects 

were 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 

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 

There were no significant increases in either umeclidinium or vilanterol exposure in subjects with severe renal 

impairment (CrCl<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 case of overdose has been reported with ANORO ELLIPTA.

ANORO ELLIPTA contains both umeclidinium and vilanterol; therefore, the risks associated with overdosage for the 

individual components described below apply to ANORO ELLIPTA. Treatment of overdosage consists of discontinuation 

of ANORO ELLIPTA 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 medicine can produce 

bronchospasm. Cardiac monitoring is recommended in cases of overdosage.

10.1 Umeclidinium 

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.

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 

(e.g., angina, hypertension or hypotension, tachycardia with rates up to 200 beats/min, arrhythmias, 

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 ANORO 

ELLIPTA; however, studies are available for individual components, umeclidinium and vilanterol, as described below. 

Umeclidinium: 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 mcg/kg/day 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).

Vilanterol: In a 2-year carcinogenicity study in mice, vilanterol caused a statistically significant increase in ovarian 

tubulostromal adenomas in females at an inhalation dose of 29,500 mcg/kg/day (approximately 7,800 times the 

MRHDID in adults on an AUC basis). No increase in tumors was seen at an inhalation dose of 615 mcg/kg/day 

(approximately 210 times the MRHDID in adults on an AUC basis).

In a 2-year carcinogenicity study in rats, vilanterol caused statistically significant increases in mesovarian leiomyomas 

in females and shortening of the latency of pituitary tumors at inhalation doses greater than or equal to 84.4 mcg/kg/

day (greater than or equal to approximately 20 times the MRHDID in adults on an AUC basis). No tumors were seen at 

an inhalation dose of 10.5 mcg/kg/day (approximately 1 time the MRHDID in adults on an AUC basis).

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 vivo rat unscheduled DNA synthesis (UDS) assay, and in vitro Syrian hamster embryo (SHE) cell 

assay. Vilanterol tested equivocal in the in vitro mouse lymphoma assay.

No evidence of impairment of fertility was observed in reproductive studies conducted in male and female rats at 

inhaled vilanterol doses up to 31,500 and 37,100 mcg/kg/day, respectively (approximately 12,000 and 14,500 times, 

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.

Not for Acute Symptoms: 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. 

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:

• Symptoms get worse

• Need for more inhalations than usual of their rescue inhaler

Patients should not stop therapy with ANORO ELLIPTA without physician/provider guidance since symptoms may 

recur after discontinuation.

Do Not Use Additional Long-Acting Beta2-Agonists: Instruct patients to not use other medicines containing a LABA. 

Patients should not use more than the recommended once-daily dose of ANORO ELLIPTA.

Instruct patients who have been taking inhaled, short-acting beta2-agonists on a regular basis to discontinue the 

regular use of these products and use them only for the symptomatic relief of acute symptoms.

Paradoxical Bronchospasm: As with other inhaled medicines, ANORO ELLIPTA can cause paradoxical bronchospasm. 

If paradoxical bronchospasm occurs, instruct patients to discontinue ANORO ELLIPTA.

Risks Associated With Beta-Agonist Therapy: Inform patients of adverse effects associated with beta2-agonists, 

such as palpitations, chest pain, rapid heart rate, tremor, or nervousness. Instruct patients to consult a physician 

immediately should any of these signs or symptoms develop.

Worsening of Narrow-Angle Glaucoma: 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 should any of 

these signs or symptoms develop.

Worsening of Urinary Retention: 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 should any of these signs or 

symptoms develop.

ANORO and ELLIPTA are trademarks of GSK group of companies.

ANORO ELLIPTA was developed in collaboration with .

GSK 

Research Triangle Park, NC 27709 

©2013, GSK group of companies. All rights reserved.
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Lower ferritin threshold advised for children with RLS
B Y  D E B R A  L . B E C K

Frontline Medical  Ne ws

MINNEAPOLIS – Using the adult
treatment threshold for serum fer-
ritin to guide treatment in children
with restless sleep may lead to inap-
propriate iron supplementation.

In both adults and children, iron
deficiency has been linked to the
presence and severity of restless
legs syndrome (RLS) and periodic
limb movements of sleep (PLMS).
For adults, a serum ferritin less than
50 mcg/L is the threshold common-
ly used to guide iron supplementa-
tion for patients with RLS or PLMS.
A threshold of 40-50 mcg/L also
has been used in pediatric studies.

For children, however, a far lower
level of 20 mcg/L appears more ap-
propriate, Alyson Connor reported
at the annual meeting of the Associ-
ated Professional Sleep Societies.

“Our findings raise a question
about the best serum ferritin thresh-
old to use when seeing a child with
evidence of sleep restlessness, in
particular with elevated” periodic
limb movement index, Ms. Connor
said. “While many children may
benefit from iron supplementation

for these disorders, this area is wor-
thy of further study as investigation
in animals suggests that treatment
of iron deficiency with high-dose
iron supplementation in early devel-
opment may differentially affect the
development of the brain.”

Ms. Connor, a student in the bio-
medical research program at the
University of Michigan, Ann Arbor,
and her colleagues conducted a re-
view of 537 children aged 12
months to 18 years who were re-
ferred to the University of Michigan
pediatric sleep clinic. In this cohort
(mean age was 8.9 years; 62% were
male), a median serum ferritin level
of 23.6 mcg/L was linked with
polysomnographic measures of pe-
riodic limb movement index (PLMI)
per hour of total sleep time of 5 or
more, while a median level of 30
mcg/L was linked with PLMI less
than 5. About 26% of the subjects
had a PLMI of 5 or more.

“There was a significant association
between serum ferritin and periodic
limb movement index such that, for
every 10-mcg/L increase in serum
ferritin, it decreased the odds of hav-
ing an elevated PLMI by 11%,” Ms.
Connor said. Boys, younger patients,

Apnea-of-prematurity therapy
doesn’t prevent later OSA

B Y  D E B R A  L . B E C K

Frontline Medical  Ne ws

MINNEAPOLIS – Caffeine therapy
for apnea of prematurity did not pre-
vent the development of persistent
and significant obstructive apnea in
children by the time they were 9
years old.

“Apnea of prematurity occurs in
more than three-quarters of infants
born at under 30 weeks’ gestation,
and more than half of these apneas
are actually obstructive in nature,”
Dr. Carole Marcus, director of the
sleep center at Children’s Hospital of
Philadelphia, said at the annual meet-
ing of the Associated Professional
Sleep Societies. “Caffeine is now the
most commonly used drug [to treat
apnea of prematurity] in the NICU in
infants less than 32 weeks’ gestation,”
she said. 

The long-term effects of caffeine
on sleep in the developing brain are
not well understood. It is not known
whether neonatal caffeine adminis-
tration has permanent adverse effects
on sleep architecture and ventilatory
control, perhaps increasing the risk of
later sleep disorders such as insomnia
and obstructive sleep apnea (OSA).

In the earlier CAP (Caffeine for Ap-
nea of Prematurity) trial, 793 prema-
ture infants with birth weights of
500-1250 g were randomly assigned to
caffeine or placebo until therapy for
apnea of prematurity was no longer
needed. Caffeine significantly im-
proved the rate of survival without
neurodevelopmental disability at 18-21
months in these babies versus placebo
(N. Engl. J. Med. 2007;357:1893-902).

The subsequent axillary long-term
CAP-S (Sleep) trial of 201 CAP sub-
jects looked at whether neonatal caf-
feine administration resulted in later
sleep abnormalities. The researchers
assessed the ex-premature children
aged 5-11 years (mean age, 9 years)
via sleep questionnaires, actigraphy,
and full ambulatory (home-based)

polysomnography. The patients as-
sessed in CAP-S were from Canada
or Australia, with a high proportion
of white patients, high maternal edu-
cation, and high socioeconomic sta-
tus, “which is relevant to our
obstructive sleep apnea outcomes,”
noted Dr. Marcus.

No significant differences were not-
ed in children who had received caf-
feine, compared with those who did
not, in terms of subjective measures
of sleep quality or quantity. Total
recording time and total sleep time
on polysomnography were some-
what longer in the caffeine arm, but
there was no difference seen in sleep
efficiency between groups (P = .91).

However, OSA (apnea-hypopnea in-
dex of more than two episodes per
hour) was common in both groups
(8.2% of the caffeine group and 11%
of the placebo group). In contrast, the
prevalence of OSA in the general pe-
diatric population is 1%-4%.

Also, 24% of the caffeine group
and 29% of the placebo group had
OSA on polysomnography and/or a
history of adenoidectomy/tonsillec-
tomy, again with no difference be-
tween groups (P = .35).

A large proportion of subjects in
both arms had elevated periodic limb
movements (17.5% in the caffeine
group and 11% in the placebo
groups; P = .27), a proportion that
was markedly higher than was the
normal prevalence in cases in which
the child had more than five episodes
of periodic limb movement per hour,
which lies between 5% and 8%.

No significant

differences were

noted in terms of

subjective

measures of sleep

quality or

quantity.

DR. MARCUS
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those with lower serum ferritin levels,
and those with a shorter time between
hematology and polysomnography had
significantly increased odds of a PLMI
of 5 or more. Only 19% of patients had
a serum ferritin above 50 mcg/L, while
50% had below 30 mcg/L.

“The cutoff of 50 is very sensitive,

giving few false negatives, but not very
specific, whereas a lower cutoff im-
proves specificity,” Ms. Connor said.

Studies are needed to assess the link
between iron status and sleep measures
in a general pediatric population and to
determine the best iron dose, timing,
and method of delivery, she said.
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Statin helped endothelial function in COPD subgroup
B Y  S H E R RY  B O S C H E R T

Frontline Medical  Ne ws

SAN DIEGO – Twelve weeks of rosuvastatin
therapy was associated with reduced systemic in-
flammation, but no improvement in pulmonary
function in a randomized, placebo-controlled trial
in 99 patients with stable chronic obstructive pul-
monary disease.

However, a prespecified analysis of patients with

elevated results on high-sensitivity C-reactive pro-
tein tests (hsCRP) found that those with levels high-
er than the median of 1.7 mg/dL at baseline
showed improved endothelial function with the
statin, compared with placebo, Dr. Anke Neukamm
reported at an international conference of the
American Thoracic Society.

The findings provided a small ray of positivity
for the anti-inflammatory effects of statins in
chronic obstructive pulmonary disease (COPD) on
a day when two larger randomized, controlled
studies reported that rosuvastatin did not reduce
mortality in patients with sepsis-associated acute
respiratory distress syndrome and simvastatin did
not reduce exacerbations in patients with moder-
ate to severe COPD. 

Dr. Neukamm’s RODEO study (Effect of Rosu-

vastatin Treatment in Patients With Sta-
ble Chronic Obstructive Pulmonary Dis-
ease) randomized patients with stable
chronic COPD to once-daily rosuvastatin
10 mg or placebo for 12 weeks. The
groups did not differ significantly in the
primary endpoint – peripheral vasodila-
tor function expressed as a reactive hy-
peremia ratio. 

In the subgroup analysis of patients
with elevated hsCRP levels, however, the
reactive hyperemia index improved from
about 2.5 at baseline to 2.8 after 12 weeks
of rosuvastatin and worsened from 2.6
to 2.5 in the placebo group, leaving a sig-
nificant difference between groups at the
end of treatment, said Dr. Neukamm of
Akershus University Hospital, Lørenskog,
Norway.

This suggested “a clear improvement of endothe-
lial function in the statin group,” she said.

Some physicians in the audience disputed the re-
sults, noting that rosuvastatin’s effects would not
have reached statistical significance if endothelial
function had not worsened in the placebo group.

Dr. Neukamm remained cautiously optimistic.
Targeting statin therapy for patients with COPD to
those with increased systemic inflammation as indi-
cated by high hsCRP levels might improve vascular
function, she said in an interview. Patients in the
study were “a very select group with a lower car-
diovascular risk” than patients in other COPD stud-
ies. Without larger prospective trials, “we don’t
know if this small improvement in endothelial
function would translate” into better clinical out-
comes, she said.

Among secondary endpoints, circulating hsCRP
levels fell from 1.4 mg/L at baseline to 1.2 mg/L
in the rosuvastatin group, versus a change from 1.8
mg/L to 2.2 mg/L in the placebo group. The dif-
ference between groups was significant. Levels of
the inflammatory marker interleukin-6 were stable
at 4.1 pg/mL in the statin group and rose from 3.4
pg/mL to 4.4 pg/mL in the placebo group, also a
significant difference between groups.

The trial excluded patients with a history of
coronary artery disease, other diagnosed lung dis-

ease (except asthma), uncontrolled arterial hyper-
tension, or diabetes, as well as patients who had
used statins in the prior 4 weeks or who had a
clear indication for statin use.

Thirty-three adverse events included COPD
acute exacerbations, constipation, diarrhea, nau-
sea, myalgia, and vertigo. Seven serious adverse
events included hospitalizations for COPD exacer-
bations, as well as atrial flutter in one patient.

Patients had a mean age of 65 years, 48% were
female, and 25% had a history of hypertension.
They had a smoking history of a mean 37 pack-
years. Baseline patient characteristics were similar
between groups except for a higher percentage of
current smokers in the placebo group (49%), com-
pared with the rosuvastatin group (26%). 

Stable COPD and acute exacerbations have
been associated with systemic inflammation as
reflected in increased levels of CRP and other in-
flammatory markers. Cardiovascular disease is a
major comorbidity in patients with COPD, and
inflammation is a hallmark of the atherosclerotic
process, Dr. Neukamm said. Endothelial dysfunc-
tion, which is an early predictor of atherosclero-
sis, has been shown to be increased in patients
with COPD.

sboschert@frontlinemedcom.com

On Twitter @sherryboschert

Dr. Anke Neukamm says targeting statin

therapy to patients with increased

systemic inflammation may improve vascular

function. Watch an interview online.
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Why mixed results from statin
studies are reason for hope
SAN DIEGO – Two randomized, con-
trolled trials presented at the American
Thoracic Society international confer-
ence reported that statins did not im-
prove pulmonary function or reduce
exacerbations in patients with chronic
obstructive pulmonary disease. But not
everyone has given up on statins.

When a drug that showed promise
in large observational studies doesn’t
pan out in randomized, controlled tri-
als, physicians start looking for sub-
groups of patients that still might
benefit, Dr. Nicholas Gross told us.

Hear his perspective on the STAT-
COPE study (in which simvastatin did
not prevent exacerbations in moderate
to severe COPD) and the RODEO trial
(in which rosuvastatin improved en-
dothelial function only in a subset of
patients with evidence of systemic in-
flammation).

Dr. Gross is an emeritus professor of
medicine and molecular biochemistry at
Stritch-Loyola University, Chicago. He
reported having no relevant financial
disclosures.

–Sherry Boschert

Dr. Nicholas Gross sees promise in that even when statins

flopped for COPD in one trial, researchers didn’t give up. Watch

an interview on the multimedia page of chestphysician.org
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Focusing statin therapy for COPD

patients on those with increased systemic inflamma-

tion as indicated by elevated hsCRP might improve

vascular function, but larger studies are needed.

Major finding: Rosuvastatin failed to improve pul-

monary function overall, but significantly improved

peripheral vasodilator function in patients with elevat-

ed hsCRP levels at baseline, indicated by a final re-

active hyperemia index of 2.8 vs. 2.5 with placebo.

Data source: A randomized, controlled trial of 10

mg of rosuvastatin or placebo for 12 weeks in 99

patients with stable COPD. 

Disclosures: The study was funded by the Norwe-

gian Extra Foundation for Health and Rehabilitation

and by AstraZeneca, which makes a brand name

formulation of rosuvastatin. Dr. Neukamm has been

a speaker for AstraZeneca.

V I T A L S
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had a mean of 1.36 exacerbations/
person-year, compared with
1.39/person-year in the placebo
group. The median number of days
to the first exacerbation was 223 on
simvastatin and 231 on placebo, dif-
ferences that were not significant,
Dr. Gerard J. Criner and his associ-
ates reported at an international
conference of the American Tho-
racic Society. 

The results were published online
by the New England Journal of Med-
icine (2014 May 18 [doi:10.1056/NEJ-
Moa1403086]).

Among the 885 patients for whom
follow-up information was available,
1,982 acute COPD exacerbations oc-
curred, 965 in 430 patients on sim-
vastatin and 1,017 exacerbations in
447 patients on placebo, said Dr.
Criner, professor of medicine and
director of the medical intensive
care unit and the ventilator rehabili-
tation unit at Temple University,
Philadelphia.

Overall, 34% of patients had three
or more exacerbations of COPD,
with similar numbers in each group –
141 in the simvastatin group and 155
in the placebo groups. The propor-
tions of patients who received gluco-
corticoid therapy or antibiotics for
exacerbations did not differ signifi-
cantly between groups.

The simvastatin group had a signif-
icantly higher rate of nonfatal serious
adverse events involving the GI tract
(mainly nausea and bloating from
simvastatin) in 30 patients (0.05
events/person-year), compared with
events in 17 patients on placebo (0.02
events/person-year). Rates of other
nonfatal adverse events were similar
between groups, with pneumonia
and other respiratory and cardiovas-
cular events most common. Twenty-
eight patients on simvastatin and 30
on placebo died.

Asked why he thinks the STAT-
COPE study’s negative results didn’t

confirm previous positive findings
from observational studies including
thousands of patients, Dr. Criner
speculated that excluding patients
with indications for statins may have
removed patients with cardiovascular
risks who were included in other
studies. “I think a lot of the problems
we’re seeing for exacerbations in
COPD might be related to cardiovas-
cular events in patients who aren’t
appropriately treated with statins,
who should be,” he said. 

Rosuvastatin sags in SAILS trial
In the separate double-blind SAILS
trial (Statins for Acutely Injured Lungs
[ARDS] From Sepsis), enteral
rosuvastatin did not decrease
mortality, compared with placebo, in
745 patients with sepsis-associated
acute respiratory distress syndrome
(ARDS). Dr. Jonathon D. Truwit,
FCCP, and his associates reported their
findings, which were discussed at the
ATS meeting, in the New England
Journal of Medicine (2014 May 18
[doi:10.1056/NEJMoa1401520]).

Researchers found that 28.5% of
patients on rosuvastatin and 25% on
placebo died before hospital dis-
charge or within 60 days if the pa-
tient was still in a health care facility,
reported Dr. Truwit, professor of
medicine at the Medical College of
Wisconsin, Madison.

Patients in the rosuvastatin group
received a loading dose of 40 mg fol-
lowed by daily maintenance doses of
20 mg (or 10 mg for patients with a
morning serum creatinine level of
2.8 mg/dL or more who were not re-
ceiving renal replacement therapy.
Treatment continued until the third

day of discharge from the ICU, hospi-
tal discharge, or death, whichever
came first.

Both the rosuvastatin and placebo
groups had a mean of 15 ventilator-
free days.

Results also did not differ signifi-
cantly between groups for the 339
patients who were in shock at the
start of the study or for 109 patients
who had used statins before the
study and who underwent a 48-hour
washout period before randomiza-
tion.

Patients on rosuvastatin had a mean
of 10.1 days free of renal failure and
10.8 days free of hepatic failure within
the first 14 days, both significantly

Statins could harm in COPD, ARDS
Statins from page 1

Statins did not

help, and possibly harmed, patients

with moderate to severe COPD or

sepsis-associated ARDS who did not

require statins for other indications.

Major finding: The mean rate of

COPD exacerbations was 1.36 in the

simvastatin group and 1.39 in the

placebo group, not significantly dif-

ferent.

Data source: STATCOPE, a multicen-

ter prospective randomized, placebo-

controlled trial of daily oral

simvastatin 40 mg or placebo in

885 patients with COPD at high risk

for exacerbations. 

Disclosures: The National Heart,

Lung, and Blood Institute and the

Canadian Institutes of Health Re-

search funded STATCOPE. Several

coinvestigators reported financial as-

sociations with dozens of companies,

including with Merck, which makes

simvastatin. 
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Dr. Eric Gartman, FCCP, com-

ments: The results of these two
studies repre-
sent two
poignant ex-
amples of
the impor-
tance of rig-
orous trial
design and
patience pri-
or to chang-
ing clinical practice. As has been
the case with many interven-
tions in pulmonary and critical
care medicine, the conclusions
of observational studies were
not replicated or contradicted
when subjected to more struc-
tured study design. The data
from these two studies should
elicit a thoughtful pause in
those who have been overheard
stating, “We should just put
statins in the water.”

Corticosteroid doses cut 
with novel inhalation system 

B Y  S H E R RY  B O S C H E R T

Frontline Medical News

SAN DIEGO – Adults on chronic
oral corticosteroids for asthma were
able to decrease their doses while
maintaining lung function by adding
0.5-1 mg budesonide delivered by an
experimental inhaler in a randomized
study of 199 patients.

The four-arm phase II/III study
compared 18 weeks of twice-daily
treatment using the AKITA® inhala-
tion system or a conventional nebuliz-
er while tapering oral corticosteroids.
The compressor-driven system is de-
signed to deliver the budesonide sus-
pension to the small airways of the
lungs. It is not approved in the United

States to treat adults with asthma.
The system delivered budesonide 1

mg, budesonide 0.5 mg, or placebo,
compared with an open-label treat-
ment group that used a nebulizer to
deliver 1 mg budesonide. Oral cortico-
steroids were tapered to week 14. Pa-
tients were followed to week 20, with
lung function parameters measures
every 2 weeks.

The mean forced expiratory vol-
ume at 1 second (FEV1) significantly
improved in the AKITA 1-mg budes-
onide group, compared with baseline,
Dr. Sebastian Canisius and his associ-
ates reported at an international con-
ference of the American Thoracic
Society.

Continued on following page

Continued on page 24
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39% of chronic lower respiratory disease deaths are preventable

74,458

28,831

Note: Based on data for the five leading causes of death for persons under age 80 years
according to the National Vital Statistics System, 2008-2010.

Source: MMWR 2014;63:369-74
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Adempas (riociguat) tablets, for oral use

Initial U.S. Approval: 2013

BRIEF SUMMARY of prescribing information
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

WARNING:  EMBRYO-FETAL TOXICITY
Do not administer Adempas to a pregnant female because it may cause fetal
harm [see Contraindications (4) and Use in Specific Populations (8.1)].
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 (8.6)].
For all female patients, Adempas is available only through a restricted
program called the Adempas Risk Evaluation and Mitigation Strategy
(REMS) Program [see Warnings and Precautions (5.2)].

1  INDICATIONS AND USAGE
1.1 Chronic-Thromboembolic Pulmonary Hypertension
Adempas is indicated for the treatment of adults with persistent/recurrent
chronic thromboembolic pulmonary hypertension (CTEPH), (WHO Group 4)
after surgical treatment, or inoperable CTEPH, to improve exercise capacity
and WHO functional class [see Clinical Studies (14.1)].

1.2 Pulmonary Arterial Hypertension
Adempas is indicated for the treatment of adults with pulmonary arterial
hypertension (PAH), (WHO Group 1), to improve exercise capacity, WHO
functional class and to delay clinical worsening.
Efficacy was shown in patients on Adempas monotherapy or in combination
with endothelin receptor antagonists or prostanoids. Studies establishing
effectiveness included predominately patients with WHO functional class
II–III and etiologies of idiopathic or heritable PAH (61%) or PAH associated
with connective tissue diseases (25%) [see Clinical Studies (14.2)].

4  CONTRAINDICATIONS
4.1  Pregnancy
Adempas may cause fetal harm when administered to a pregnant woman.
Adempas is contraindicated in females who are pregnant. Adempas was
consistently shown to have teratogenic effects when administered to animals.
If this drug is used during pregnancy, or if the patient becomes pregnant
while taking this drug, the patient should be apprised of the potential hazard
to the fetus [see Use in Specific Populations (8.1)].

4.2  Nitrates and Nitric Oxide Donors
Co-administration of Adempas with nitrates or nitric oxide donors (such
as amyl nitrite) in any form is contraindicated [see Drug Interactions (7.1),
Clinical Pharmacology (12.2)].

4.3  Phosphodiesterase Inhibitors
Concomitant administration of Adempas with phosphodiesterase (PDE)
inhibitors, including specific PDE-5 inhibitors (such as sildenafil, tadalafil,
or vardenafil) or nonspecific PDE inhibitors (such as dipyridamole or
theophylline) is contraindicated [see Drug Interactions (7.1), Clinical
Pharmacology (12.2)].

5  WARNINGS AND PRECAUTIONS
5.1  Embryo-Fetal Toxicity
Adempas may cause fetal harm when administered during pregnancy
and is contraindicated for use in women who are pregnant. In females of
reproductive potential, exclude pregnancy prior to initiation of therapy,
advise use of acceptable contraception and obtain monthly pregnancy
tests. For females, Adempas is only available through a restricted program
under the Adempas REMS Program [see Dosage and Administration (2.3),
Warnings and Precautions (5.2) and Use in Specific Populations (8.1, 8.6)].

5.2  Adempas REMS Program
Females can only receive Adempas through the Adempas REMS Program, a
restricted distribution program [see Warnings and Precautions (5.1)].
Important requirements of the Adempas 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

Adempas REMS Program prior to initiating Adempas. Male patients are
not enrolled in the Adempas REMS Program.
��Female patients of reproductive potential must comply with the pregnancy

testing and contraception requirements [see Use in Specific Populations (8.6)].
��Pharmacies must be certified with the program and must only dispense to

patients who are authorized to receive Adempas.
Further information, including a list of certified pharmacies, is available at
www.AdempasREMS.com or 1-855-4 ADEMPAS.

5.3  Hypotension
Adempas reduces blood pressure. Consider the potential for symptomatic
hypotension or ischemia in patients with hypovolemia, severe left ventricular
outflow obstruction, resting hypotension, autonomic dysfunction, or
concomitant treatment with antihypertensives or strong CYP and P-gp/BCRP

inhibitors [see Drug Interactions (7.2), Clinical Pharmacology (12.3)]. Consider
a dose reduction if patient develops signs or symptoms of hypotension.

5.4  Bleeding
In the placebo-controlled clinical trials program, serious bleeding occurred
in 2.4% of patients taking Adempas compared to 0% of placebo patients.
Serious hemoptysis occurred in 5 (1%) patients taking Adempas compared
to 0 placebo patients, including one event with fatal outcome. Serious
hemorrhagic events also included 2 patients with vaginal hemorrhage,
2 with catheter site hemorrhage, and 1 each with subdural hematoma,
hematemesis, and intra-abdominal hemorrhage.

5.5  Pulmonary Veno-Occlusive Disease
Pulmonary vasodilators may significantly worsen the cardiovascular status
of patients with pulmonary veno-occlusive disease (PVOD). Therefore,
administration of Adempas to such patients is not recommended. Should
signs of pulmonary edema occur, the possibility of associated PVOD should
be considered and, if confirmed, discontinue treatment with Adempas.

6 ADVERSE REACTIONS
The following serious adverse reactions are discussed elsewhere in the
labeling:
��Embryo-Fetal Toxicity [see Warnings and Precautions (5.1)]
��Hypotension [see Warnings and Precautions (5.3)]
��Bleeding [see Warnings and Precautions (5.4)]

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 to rates in the clinical trials of another drug and may not
reflect the rates observed in practice.
The safety data described below reflect exposure to Adempas in two,
randomized, double blind, placebo-controlled trials in patients with
inoperable or recurrent/persistent CTEPH (CHEST-1) and treatment naive or
pre-treated PAH patients (PATENT-1). The population (Adempas: n = 490;
Placebo: n = 214) was between the age of 18 and 80 years [See Clinical
Studies (14.1, 14.2)].
The safety profile of Adempas in patients with inoperable or recurrent/
persistent CTEPH (CHEST 1) and treatment naive or pre-treated PAH (PATENT
1) were similar. Therefore, adverse drug reactions (ADRs) identified from the
12 and 16 week placebo-controlled trials for PAH and CTEPH respectively
were pooled, and those occurring more frequently on Adempas than placebo
(≥3%) are displayed in Table 1 below. Most adverse events in Table 1 can be
ascribed to the vasodilatory mechanism of action of Adempas.
The overall rates of discontinuation due to an adverse event in the pivotal
placebo-controlled trials were 2.9% for Adempas and 5.1% for placebo
(pooled data).

Table 1: Adverse Reactions Occurring More Frequently (≥3%) on Adempas
than Placebo
(Pooled from CHEST 1 and PATENT 1)

Adverse Reactions Adempas % Placebo %
(n=490) (n=214)

Headache 27 18

Dyspepsia and Gastritis 21 8

Dizziness 20 13

Nausea 14 11

Diarrhea 12 8

Hypotension  10 4

Vomiting 10 7

Anemia (including laboratory parameters) 7 2

Gastroesophageal reflux disease 5 2

Constipation 5 1

Other events that were seen more frequently in riociguat compared to placebo
and potentially related to treatment were: palpitations, nasal congestion,
epistaxis, dysphagia, abdominal distension and peripheral edema. With
longer observation in uncontrolled long-term extension studies the safety
profile was similar to that observed in the placebo controlled phase 3 trials.

7 DRUG INTERACTIONS
7.1  Pharmacodynamic Interactions with Adempas
Nitrates: Co-administration of Adempas with nitrates or nitric oxide donors
(such as amyl nitrite) in any form is contraindicated because of hypotension
[see Contraindications (4.1), Clinical Pharmacology (12.2)].

PDE Inhibitors: Co-administration of Adempas with phosphodiesterase
(PDE) inhibitors, including specific PDE-5 inhibitors (such as sildenafil,
tadalafil, or vardenafil) and nonspecific PDE inhibitors (such as dipyridamole
or theophylline), is contraindicated because of hypotension [see
Contraindications (4.3), Clinical Pharmacology (12.2)].

7.2  Pharmacokinetic Interactions with Adempas
Smoking: Plasma concentrations in smokers are reduced by 50-60%
compared to nonsmokers. Based on pharmacokinetic modeling, for patients
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fewer compared with patients on
placebo (11 and 11.8 days, respective-
ly). “These differences in organ-failure-
free days were small, and their
significance may be spurious owing to
the number of secondary endpoints
analyzed. However, we cannot rule

out a detrimental effect of rosuvas-
tatin,” the investigators wrote. 

The results, combined with previ-
ous smaller randomized trials of oth-
er statins, suggest no benefits from
starting or continuing statin therapy
for sepsis-associated ARDS, Dr.
Truwit said.

“The finding in observational stud-

ies that previous statin use provides a
benefit may reflect better access to
health care among patients who use
statins than among those who do not,
with a shorter time to the initiation of
antibiotic therapy at the onset of
symptoms of infection in statin users,”
according to the journal article.

The SAILS trial was sponsored by

the NHLBI and by AstraZeneca,
which makes rosuvastatin. Dr.
Truwit reported having no financial
disclosures. Several of his coinvesti-
gators reported financial ties to
AstraZeneca and other companies.

sboschert@frontlinemedcom.com 

On Twitter @sherryboschert

Continued from previous page
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who are smokers, doses higher than 2.5 mg three times a day may be
considered in order to match exposure seen in nonsmoking patients.
Safety and effectiveness of Adempas doses higher than 2.5 mg three times
a day have not been established. A dose reduction should be considered
in patients who stop smoking [see Dosage and Administration (2.4) and
Clinical Pharmacology (12.3)].
Strong CYP and P-gp/BCRP inhibitors: Concomitant use of riociguat
with strong cytochrome CYP inhibitors and P-gp/BCRP inhibitors such
as azole antimycotics (for example, ketoconazole, itraconazole) or HIV
protease inhibitors (such as ritonavir) increase riociguat exposure and may
result in hypotension. Consider a starting dose of 0.5 mg 3 times a day
when initiating Adempas in patients receiving strong CYP and P-gp/BCRP
inhibitors. Monitor for signs and symptoms of hypotension on initiation and
on treatment with strong CYP and P-gp/BCRP inhibitors. A dose reduction
should be considered in patients who may not tolerate the hypotensive effect
of riociguat [see Dosage and Administration (2.5), Warnings and Precautions
(5.3) and Clinical Pharmacology (12.3)].

Strong CYP3A inducers: Strong inducers of CYP3A (for example, rifampin,
phenytoin, carbamazepine, phenobarbital or St. John’s Wort) may
significantly reduce riociguat exposure. Data are not available to guide
dosing of riociguat when strong CYP3A inducers are co-administered [see
Clinical Pharmacology (12.3)].

Antacids: Antacids such as aluminum hydroxide/magnesium hydroxide
decrease riociguat absorption and should not be taken within 1 hour of
taking Adempas [see Clinical Pharmacology (12.3)].

8  USE IN SPECIFIC POPULATIONS
8.1  Pregnancy
Pregnancy Category X
Risk Summary
Adempas may cause fetal harm when administered to a pregnant woman 
and is contraindicated during pregnancy. Adempas was teratogenic and 
embryotoxic in rats at doses with exposures approximately 3 times the 
human exposure. In rabbits, riociguat led to abortions at 5 times the 
human exposure and fetal toxicity at doses with exposures approximately 
15 times the human exposure. If Adempas is used in pregnancy, or if the 
patient becomes pregnant while taking this drug, apprise the patient of the 
potential hazard to the fetus [see Contraindications (4.1)]. 

Animal Data
In rats administered riociguat orally (1, 5, 25 mg/kg/day) throughout
organogenesis, an increased rate of cardiac ventricular-septal defect was
observed at the highest dose tested. The highest dose produced evidence
of maternal toxicity (reduced body weight). Post-implantation loss was
statistically significantly increased from the mid-dose of 5 mg/kg/day.
Plasma exposure at the lowest dose is approximately 0.15 times that in
humans at the maximally recommended human dose (MRHD) of 2.5 mg
three times a day based on area under the time-concentration curve (AUC).
Plasma exposure at the highest dose is approximately 3 times that in
humans at the MRHD while exposure at the mid-dose is approximately 0.5
times that in humans at the MRHD. In rabbits given doses of 0.5, 1.5 and 5
mg/kg/day, an increase in spontaneous abortions was observed starting at
the middle dose of 1.5 mg/kg, and an increase in resorptions was observed
at 5 mg/kg/day. Plasma exposures at these doses were 5 times and 15 times
the human dose at MRHD respectively.

8.3  Nursing Mothers
It is not known if Adempas is present in human milk. Riociguat or its
metabolites were present in the milk of rats. Because many drugs are present
in human milk and because of the potential for serious adverse reactions in
nursing infants from riociguat, discontinue nursing or Adempas.

8.4  Pediatric Use
Safety and effectiveness of Adempas in pediatric patients have not been
established.

8.5  Geriatric Use
Of the total number of subjects in clinical studies of Adempas, 23% were 65
and over, and 6% were 75 and over [see Clinical Studies (14)]. 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 patients, but greater
sensitivity of some older individuals cannot be ruled out.
Elderly patients showed a higher exposure to Adempas [see Clinical
Pharmacology (12.3)].

8.6  Females and Males of Reproductive Potential
Pregnancy Testing: Female patients of reproductive potential must have a
negative pregnancy test prior to starting treatment with Adempas, monthly
during treatment, and one month after discontinuation of treatment with
Adempas. Advise patients to contact their health care provider if they become
pregnant or suspect they may be pregnant. Counsel patients on the risk to the
fetus [see Boxed Warning and Dosage and Administration (2.2)].
Contraception: Female patients of reproductive potential must use acceptable
methods of contraception during treatment with Adempas and for 1 month
after treatment with Adempas. 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].

8.7  Renal Impairment
Safety and efficacy have not been demonstrated in patients with creatinine
clearance <15 mL/min or on dialysis [see Clinical Pharmacology (12.3).]

8.8  Hepatic Impairment
Safety and efficacy have not been demonstrated in patients with severe
hepatic impairment (Child Pugh C) [see Clinical Pharmacology (12.3)].

10  OVERDOSAGE
In cases of overdose, blood pressure should be closely monitored and
supported as appropriate. Based on extensive plasma protein binding,
riociguat is not expected to be dialyzable.

17 PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Medication Guide).
Embryo-Fetal Toxicity
Instruct patients on the risk of fetal harm when Adempas is used during
pregnancy [see Warnings and Precautions (5.1) and Use in Specific
Populations (8.1)]. Instruct females of reproductive potential to use effective
contraception and to contact her physician immediately if they suspect
they may be pregnant. Female patients must enroll in the Adempas REMS
Program.

Adempas REMS Program
For female patients, Adempas is available only through a restricted program
called the Adempas REMS Program [see Warnings and Precautions (5.2)].
Male patients are not enrolled in the Adempas REMS Program.
Inform female patients (and their guardians, if applicable) of the following
important requirements:
��All female patients must sign an enrollment form.
�Advise female patients of reproductive potential that she must comply

with the pregnancy testing and contraception requirements [see Use in
Specific Populations (8.6)].
� Educate and counsel females of reproductive potential on the use of

emergency contraception in the event of unprotected sex or contraceptive
failure.
�Advise pre-pubertal females to report any changes in their reproductive

status immediately to her prescriber.
Review the Medication Guide and REMS educational materials with female
patients.

Other Risks Associated with Adempas
��Inform patients of the contraindication of Adempas with nitrates or nitric

oxide donors or PDE-5 inhibitors.
��Advise patients about the potential risks/signs of hemoptysis and to report

any potential signs of hemoptysis to their physicians.
��Instruct patients on the dosing, titration, and maintenance of Adempas.
��Advise patients regarding activities that may impact the pharmacology of

Adempas (strong multi pathway CYP inhibitors and P-gp/BCRP inhibitors
and smoking). Patients should report all current medications and new
medications to their physician.
��Advise patients that antacids should not be taken within 1 hour of taking

Adempas.
��Inform patients that Adempas can cause dizziness, which can affect the

ability to drive and use machines [see Adverse Reactions (6.1)]. They
should be aware of how they react to Adempas, before driving or operating
machinery and if needed, consult their physician.
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Mean FEV1 improved by 239 mL in
the 1-mg AKITA group; improve-
ments were lower in the other
groups: 126 mL in the AKITA 0.5-mg
budesonide group, 93 mL for placebo,
and 137 mL in the nebulizer group. 

Another surrogate marker of small

airway function improved signifi-
cantly in the AKITA 1-mg group
compared with the placebo group –
forced expiratory flow 25%-75% of
vital capacity, or FEF (25-75), said Dr.
Canisius, director of clinical develop-
ment and drug safety for the Vectura
Group, Kassel Area, Germany, which
developed the inhalation system. 

The FEF (25-75) improved by a
mean of 0.2 L/s, compared with
baseline in the AKITA 1-mg group,
and did not change in the placebo
group. Improvements in the other
two groups were smaller and not sig-
nificant compared with placebo.

Patients in the AKITA 1-mg group
were significantly less likely to develop

an asthma exacerbation, compared
with the nebulizer group (8% vs. 22%)
and went significantly longer before an
exacerbation (96 days vs. 50 days).

Dr. Canisius works for and owns
stock in the company that developed
the inhalation device.

sboschert@frontlinemedcom.com

V I E W  O N  T H E  N E W S

Dr. Daniel Ouellette, FCCP,

comments: Physicians caring for
patients with severe asthma fre-
quently en-
counter
patients who
require oral
cortico-
steroid thera-
py despite
being treated
with signifi-
cant complex
inhaled regimens. The new 
AKITA® inhalation system is de-
signed to deliver an aerosol more
effectively to the distal airways
than traditional nebulizers or
handheld inhalant devices. In a
recent trial, when compared to
budesonide delivered by a tradi-
tional nebulizer, use of the sys-
tem was associated with
improvements in spirometric
measures, reduction in the num-
ber of occurrences of asthma ex-
acerbations, and increased length
of time between recurrent exac-
erbations. The adverse conse-
quences of long-term oral
corticosteroid use will make the
AKITA system an attractive ad-
junct to asthma management, if
it can be demonstrated that the
oral corticosteroid dose can be
reduced, or their use eliminated,
in severe asthma patients. How-
ever, long-term studies will be
necessary to determine if there is
significant systemic absorption,
and thus risk of attendant conse-
quences, of corticosteroids when
administered by this device. 

Continued from page 22
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Investigational agent
preserves vital capacity

B Y  M . A L E X A N D E R  O T T O

Frontline Medical  Ne ws

SAN DIEGO – Compared with
placebo, the investigative tyrosine ki-
nase inhibitor nintedanib helped pre-
serve forced vital capacity in patients
with idiopathic pulmonary fibrosis,
according to phase III results pre-
sented at an international conference
of the American Thoracic Society.

Across two trials, 1,066 patients
were randomized 3:2 to 150 mg of
nintedanib twice daily or placebo for
52 weeks. In INPULSIS-1, the adjust-
ed annual rate of change in forced
vital capacity (FVC) was –114.7 mL
with nintedanib versus –239.9 mL
with placebo (difference 125.3 mL;
95% confidence interval, 77.7-172.8;
P less than .001). In INPULSIS-2, the
rate of change was –113.6 mL with
nintedanib versus –207.3 mL with
placebo (difference 93.7 mL; 95% CI,
44.8 to 142.7; P less than .001).

“The curves for changes from
baseline in FVC over time in the
nintedanib and placebo groups sepa-
rated early in the two studies and
continued to diverge over time,” the
researchers wrote (N. Engl. J. Med.
2014 May 18 [doi:10.1056/NEJ-
Moa1402584]). MIs were reported in
five (1.6%) nintedanib patients and
one (0.5%) placebo patient in the
first trial and five (1.5%) nintedanib
patients and one (0.5%) placebo pa-
tient in the second. Two MIs in the
nintedanib groups and one in the
placebo groups were fatal. 

Idiopathic pulmonary fibrosis
(IPF) is a serious disease “for which
there are currently no FDA-ap-
proved treatments. We are all very
excited by these data because they
suggest evidence of nintedanib’s im-
pact on lung function loss in pa-
tients with IPF. Overall, [it’s] a

positive message that we are mak-
ing progress,” said lead investigator
Dr. Luca Richeldi, chair of intersti-
tial lung disease at the University of
Southampton (England).

Results were mixed on secondary

endpoints. There was no significant
between-group difference in death
from any cause or respiratory causes;
5.5% of nintedanib patients and 7.8%
of placebo patients died. Likewise,
the time to first acute exacerbation
and progression on the St. George’s
Respiratory Questionnaire (SGRQ)
were significantly delayed only in IN-
PULSIS-2, not INPULSIS-1. On
pooled analysis, nintedanib offered no
advantage over placebo in time to
first exacerbation (hazard ratio, 0.64;
95% CI, 0.39-1.05; P = .08) or mean
52-week change from baseline SGRO.

The “difference in the key sec-
ondary endpoint between [the trials]
was not explained by the differences
in baseline characteristics.” Exacer-
bations “are relatively rare events in
patients with [IPF] who are in clini-
cal trials and are difficult to assess
and categorize, which may explain
some of the heterogeneity in our
findings,” the researchers said.

About 62% of nintedanib patients
versus 18% of placebo patients re-
ported diarrhea. Liver enzyme levels
three times above normal were
found in 5% of nintedanib patients
and less than 1% of placebo patients.

Eighty percent of the subjects
were men. Average age was 67
years. Baseline FVC was 80% of pre-
dicted value in all study arms. 

aotto@frontlinemedcom.com 

No benefit found for
acetylcysteine in IPF

B Y  M . A L E X A N D E R  O T T O

Frontline Medical  Ne ws

SAN DIEGO – Acetylcysteine does
not preserve forced vital capacity in
idiopathic pulmonary fibrosis patients
with mild to moderate lung function
impairment, according to a study pre-
sented at an international conference
of the American Thoracic Society.

At 60 weeks, there was no signifi-

cant difference in the change in FVC
between 133 patients randomized to
acetylcysteine 600 mg three times
daily and 131 randomized to placebo
(–0.18 L and –0.19 L, respectively; P
= .77). There were no significant dif-
ferences between the acetylcysteine
group and the placebo group in
rates of death (4.9% vs. 2.5%, re-
spectively; P =.30) or acute exacerba-
tions (2.3% in each group; P greater
than .99) (N. Eng. J. Med. 2014 May
18 [doi: 10.1056/NEJMoa1401739]). 

“Our results are applicable only to
patients with idiopathic pulmonary
fibrosis [IPF] who met the inclusion
and exclusion criteria of this trial,
and not to patients with more ad-
vanced disease or other forms of id-
iopathic interstitial pneumonia or
interstitial lung disease,” said the re-
searchers, all members of the Idio-
pathic Pulmonary Fibrosis Clinical
Research Network and led by Dr.
Ganesh Raghu, FCCP, director of the
interstitial lung disease/sarcoid/pul-
monary fibrosis program at the Uni-
versity of Washington, Seattle. 

The study originally included a

third arm in which patients received
prednisone, azathioprine, and acetyl-
cysteine, but it was halted after the
data and safety monitoring board saw
an increased risk of hospitalization
and death, which led to a National In-
stitutes of Health warning against
use of the combination for IPF. 

Overall, cardiac problems were
more common in the acetylcysteine
group than in the placebo patients
(6.8% vs. 1.5%; P = .03), but gas-
trointestinal disorders were less com-
mon (0% vs. 4.6%; P = .01). There
were trends favoring acetylcysteine
in 6-minute walk distance and quali-
ty of life measures. Patients in the
acetylcysteine group reported hav-
ing better mental well-being.

Baseline characteristics were well
matched in the two groups. Mean
age was 67 years; 22% were women;
96% were white. Mean baseline
FVC was 73% of the predicted val-
ue, and mean carbon monoxide dif-
fusing capacity was 45% of the
predicted value. Mean distance on
the 6-minute walk test was 373 m.

At 60 weeks, 90.4% of the acetyl-
cysteine group and 94.4% of the
placebo group reported taking
more than 80% of the recommend-
ed doses of the study drug.

“It is reasonable to shift our un-
derstanding of the pathogenesis of
this disease,” Dr. Gary M. Hunning-

hake, director of the sarcoidosis and
granulomatous lung disease service
at Brigham and Women’s Hospital,
Boston, wrote in an editorial (N.
Eng. J. Med. 2014 May 18 [doi:
10.1056/NEJMe1403448]). IPF “is a
disease perpetuated by aberrant
wound healing, rather than primarily
by chronic inflammation. With new
understanding comes new hope.”

aotto@frontlinemedcom.com

V I E W  O N  T H E  N E W S

Dr. Vera DePalo, FCCP, com-

ments: These two articles
address possible treat-
ments in idiopathic pul-
monary fibrosis (IPF). IPF
can be particularly dis-
abling. Therapies contin-
ue to be investigated in
an attempt to improve
quality of life and func-
tional status. In one of
the studies, Dr. Raghu reports no
significant difference in the change

in forced vital capacity (FVC) be-
tween the oral acetylcys-
teine-treated group and
the control group at 60
weeks. However, in an in-
dustry-funded trial, the
investigational tyrosine
kinase inhibitor,
nintedanib, helped to pre-
serve FVC compared with
placebo. This result lends

hope for a trend of improved quali-
ty of life in IPF patients.

Acetylcysteine

treatment of idiopathic pulmonary fi-

brosis is no better than placebo.

Major finding: At 60 weeks, there

was no significant difference in the

change in forced vital capacity be-

tween 133 patients who had been

randomized to acetylcysteine 600

mg three times daily and 131 ran-

domized to placebo (–0.18 L and

–0.19 L, respectively; P = .77).

Data source: Randomized, placebo-

controlled trial.

Disclosures: The work was funded by

the National Heart, Lung, and Blood

Institute, among others. Dr. Raghu

cited grant support and personal fees

from Gilead, as well as personal fees

from Biogen, Boehringer Ingelheim,

and other companies. The other au-

thors disclosed payments for services

from those or other companies. Dr.

Hunninghake had no disclosures.

V I T A L S

Major finding: In the first trial, the

adjusted annual rate of change in

FVC was –114.7 mL with

nintedanib versus –239.9 mL with

placebo. In the second, the rate of

change was –113.6 mL with

nintedanib versus –207.3 mL with

placebo.

Data source: Randomized, con-

trolled trials involving patients with

IPF.

Disclosures: Boehringer Ingelheim

and the British National Health Ser-

vice funded the work. Dr. Richeldi

disclosed ties with InterMune, Med-

Immune, Roche, Takeda, Biogen

Idec, Sanofi Aventis, ImmuneWorks,

and Shionogi. Some coauthors dis-

closed ties with Boehringer Ingel-

heim, maker of nintedanib.
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those who received conventional
therapy.

Thus, this study established that it
is feasible to incorporate genomic
testing into clinical care for treatment
stratification, and that multiplex test-
ing is useful for guiding treatment in
the majority of patients with lung
adenocarcinoma, said Dr. Mark G.
Kris, FCCP, of Memorial Sloan Ket-
tering Cancer Center, New York, and
his associates. 

Since this study wasn’t designed to
assess patient survival, further ran-
domized trials are needed to defini-
tively determine whether selecting
therapy based on this method of
identifying oncogenic drivers im-
proves survival in the real-world

setting, the researchers noted.
The study involved patients with

stage IV or recurrent lung adenocar-
cinoma treated at 14 medical centers
across the country during a 3-year pe-
riod. Each site performed multiplex
genotyping on tumor samples using
one of three available methods, to
search for any of 10 oncogenic
drivers: mutations in the EGFR gene
(which are known to respond to tyro-
sine kinase inhibitors such as gefi-
tinib and erlotinib), the ALK gene
(known to respond to crizotinib), and
the KRAS, NRAS, BRAF, ERBB2 (for-
merly known as HER-2), PIK3CA,
MEK1, and AKT1 genes, as well as
amplification of the met protoonco-
gene (MET). 

These participants’ treating physi-
cians decided whether or not to rec-
ommend a targeted therapy to
patients found to have tumors harbor-
ing one of these oncogenic drivers. 

A total of 1,007 patients had at
least one gene assessed for oncogenic
drivers, and 733 patients were fully
genotyped. The main reason why full
genotyping couldn’t be done in all
the study subjects was that insuffi-
cient tissue had been obtained in
some tumor samples. (When this tri-
al began in 2009, tumor sampling
was done only to establish a diagno-
sis. Since then, genotyping has be-
come an essential step in choosing
therapy, so larger tissue samples are
now obtained routinely.)

Of the 733 specimens tested for all
10 onocogenic drivers, 466 (64%)
were found to harbor them; 442 spec-
imens had 1 oncogenic driver and 24

had 2 of them. KRAS mutations were
the most frequent, found in 25% of
tumors; sensitizing EGFR mutations

were found in 17%, other EGFR mu-
tations in 4%, and ALK rearrange-

ments in 8%. Each of the other mu-
tations were found in less than 1%-
3% of tumors, Dr. Kris and his
associates said ( JAMA 2014 May 20
[doi:10.1001/jama.2014.3741]).

A total of 260 of these patients re-
ceived targeted therapy directed at
the oncogenic driver(s) found in their
tumors, and their median survival
was 3.5 years. In contrast, 318 pa-
tients who were found to have at
least one oncogenic driver did not re-
ceive targeted therapy, and their me-
dian survival was 2.4 years. And the
360 patients with no oncogenic driver
identified in their tumors had a medi-
an survival of 2.1 years.

Oncogenic drivers identified 
Adenocarcinomas from page 1

Multiplex testing

is useful for guiding treatment in the

majority of patients with lung adeno-

carcinoma.

Major finding: Of the 733 specimens

tested for all 10 oncogenic drivers,

466 (64%) were found to harbor

them; 442 specimens had one onco-

genic driver and 24 had two of

them.

Data source: A proof-of-concept

study to determine the frequency of

oncogenic drivers in lung adenocar-

cinomas by assessing 10 such muta-

tions in tumor samples from 733

patients with stage IV disease over a

3-year period.

Disclosures: This study was supported

by the National Cancer Institute. Dr.

Kris and his associates reported ties

to to numerous industry sources.
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Dr. Lary Robinson, FCCP, com-
ments: Targeted therapy for lung
cancer is, no doubt, the most ex-
citing breakthrough in
treating metastatic
non–small cell lung can-
cer in the last 2 decades.
Most of the significant
abnormalities have been
identified in adenocarci-
nomas, where a number
of genetic mutations
have been found on the
cancer cell membrane or in the cy-
toplasm. 

Therapeutic agents have since
been developed that target some
of these specific mutations that
then prevents cell division
through a variety of mechanisms.
These therapeutic agents aren’t
cytotoxic, but rather are inhibito-
ry, and generally have mild side
effects. In this study, retrospective
genetic testing of tumors from

733 stage IV adenocarcinoma pa-
tients showed that a large percent-
age (64%) of the tumors had 1 or

more of a panel of 10 ge-
netic abnormalities, so-
called oncogenic drivers.
Of the patients who had
one of these oncogenic
drivers and who were
treated with targeted
therapy, median survivals
were far longer com-
pared to patients not

treated with targeted therapy. Of
the 10 oncogenic drivers, 7 cur-
rently have approved or investiga-
tional drugs that target the
genetic abnormality and likely
will have quite positive effects on
treatment.

Future randomized trials will
document whether targeting spe-
cific oncogenic drivers will signifi-
cantly improve long-term survival
in these patients.

Ramucirumab briefly prolonged advanced NSCLC survival
B Y  PAT R I C E  W E N D L I N G

Frontline Medical  Ne ws

CHICAGO – Adding the recently
approved stomach cancer drug, ra-
mucirumab (Cyramza) to docetaxel
reduced the risk of death in second-
line, non–small cell lung cancer by
14% in the phase III REVEL study.

This is the first therapy in roughly
a decade to improve the outcome of
lung cancer patients in the second-
line setting, according to study au-
thor Dr. Maurice Perol, head of
thoracic oncology at Cancer Re-
search Center of Lyon, France.

In addition, the recombinant hu-
man monoclonal antibody showed
benefits in nonsquamous carcinoma
as well as the squamous subtype,

where treatments are limited.
Still, the median survival gain of

just 1.4 months did not impress all at
the annual meeting of the American
Society of Clinical Oncology, where
the study was highlighted in a press
briefing before its formal presenta-
tion.

To hear Dr. Perol wade through
the data and controversy, listen to
our interview online.

The study was supported by Im-
Clone, a subsidiary of Eli Lilly,
which markets ramucirumab. Dr.
Perol reported serving as a consul-
tant or adviser with Lilly, Pfizer,
Roche, Boehringer Ingelheim, and
Genentech.

pwendling@frontlinemedcom.com

Dr. Maurice Perol parsed data and concerns about the

use of a stomach cancer drug to increase advanced lung

cancer survival by 1.4 months. Watch the video online.
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Orexin antagonist improved sleep in phase III studies
B Y  M I C H E L E  G. S U L L I VA N

Frontline Medical  Ne ws

PHILADELPHIA – An orexin recep-
tor antagonist – the first drug to af-
fect a neural system that promotes
wakefulness – has proven safe and ef-
fective for up to 1 year in a pooled
analysis of three phase III studies of
patients with insomnia.

The drug (suvorexant) significantly
improved both subjective and objec-
tive measures of sleep, including
sleep onset, total sleep time, and
wakefulness after sleep, Dr. W.
Joseph Herring said at the annual
meeting of the American Academy
of Neurology.

Based on these data, the manufac-
turer, Merck, proceeded last year to
preliminary talks with the Food and
Drug Administration. The commit-
tee considering suvorexant recom-
mended that Merck focus on the
smaller of two proposed dose ranges
– 20 mg for people up to 64 years of
age, and 15 mg for those aged 65
years and older.

The orexin neural system was dis-
covered in the late 1990s. Orexin neu-
rons release two neuropeptides that
interact with downstream receptors

that promote wakefulness. Secretion
follows a circadian rhythm. Suvorex-
ant orexin antagonists block the ac-
tivity of this wake-signaling system,
allowing sleep to occur.

So far, studies have investigated the
drug in almost 3,000 patients; 160 of
these were treated for at least a year.
The three phase III trials comprised
more than 275,000 exposure nights.
Most of the patients were women;
46% of the patients were aged 65
years or older.

Sleep was measured by subjective
assessment and objective scales, in-

cluding polysomnography.
In the two efficacy studies, the

higher doses decreased time to sleep
onset by 15 minutes on the first
night; the lower doses did so by 10
minutes. By 3 months, the high-dose
group’s decreased time to sleep onset
was 5 minutes; the low dose group’s
time was lowered to 4 minutes.

On the first night, the high-dose
drug reduced wakefulness after sleep
by 40 minutes; the low-dose drug did
so by 35 minutes. After 3 months, the
reductions were similar (about 25
minutes).

When the night was divided into
thirds, both doses decreased wakeful-
ness significantly and about equally,
especially in the second and third
fractions of the night.

In the subgroup of 160 patients
who were treated for at least 12
months, the drugs showed persistent
efficacy overall, although the high
doses were somewhat more effective,
Dr. Herring, Merck’s executive direc-
tor of neuroscience clinical research.

A multivariate regression analysis
found that, compared with placebo,
patients who took the high dose were
2.4 times more likely to be consid-
ered responders at 1 month and 1.8

times more likely to be responders at
3 months. Those who took the low
dose were 1.8 times more likely to re-
spond at 1 and 3 months.

“The drugs really proved about
equal in the chances of a good re-
sponse,” said Dr. Herring.

Although there were more adverse
events in the active groups than in
the placebo groups – and more in the
high-dose groups, compared with the
low-dose groups – suvorexant was
considered safe, he said. The discon-
tinuation rates for drug-related ad-
verse events in the high-dose,
low-dose, and placebo groups were
4%, 3%, and 2%, respectively. 

The most common issues were
next-day somnolence (3% for placebo,
7% with the low dose, and 11% for
the high dose, respectively); headache
(6%, 7%, and 7%, respectively); and fa-
tigue (2%, 2%, and 4%, respectively).

Neither of the doses was associated
with withdrawal symptoms or clini-
cally significant insomnia rebound
during the washout periods. “The
drug appears to have a low potential
for abuse,” Dr. Herring noted.

msullivan@frontlinemedcom.com 

On Twitter @alz_gal

Orexin antagonist
suvorexant improved sleep based on
both subjective and objective mea-
sures, with minimal side effects. 

Major finding: In patients with in-
somnia, suvorexant reduced the time
to sleep onset by up to 10 minutes,
and wakefulness after sleep by up to
40 minutes.

Data source: Three phase III studies
involving almost 3,000 patients.

Disclosures: Dr. Herring is director of
neuroscience clinical research at
Merck, which sponsored the studies.
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Home-based OSA testing costs less than lab-based testing
B Y  D O U G  B R U N K

Frontline Medical  Ne ws

SAN DIEGO – Home-based testing
for obstructive sleep apnea averaged
$564 less than laboratory-based test-
ing and did not increase other costs
or produce clinically inferior out-
comes, based on data from a study

of Veterans Affairs patients.
“If you do the home testing ap-

proach, that saves you money right
off the bat, compared with laborato-
ry testing,” Dr. Charles W. Atwood,
FCCP, associate professor of medi-
cine at the University of Pittsburgh,
said in an interview in advance of an
international conference of the
American Thoracic Society.

“Everything else for the patients is
pretty comparable,” he said. “That’s
a good thing for people in favor of
home testing. People don’t have
deleterious outcomes because they
were evaluated in the home setting,
or because treatment was initiated in
the home setting instead of a labora-
tory setting. People don’t generate
more health care bills because they
were evaluated in the home instead
of in a lab.”

In what he characterized as the
most comprehensive study of its
kind, Dr. Atwood, also director of
the sleep disorders program for the
VA Pittsburgh Health Care System
and his associates enrolled 296 pa-
tients from two VA sites who were
randomized to standard in-laborato-
ry polysomnography testing (lab

group) or unattended home testing
(home group). Patients in the home
group underwent overnight record-
ing with an Embla type 3 portable
monitor followed by at least three
nights of using a Philips Respironics
auto-titrating positive airway pres-
sure apparatus.

The researchers obtained data from
case report forms, staff logs, and VA
records, and categorized the costs as
sleep-related, pharmaceutical, lab,
hospital, or “other.”

The majority of participants (95%)
were male. Of the 296 patients, 223
(110 in the lab group and 113 in the
home group) were initiated on contin-

uous positive airway pressure (CPAP).
After an average follow-up of 2.75

years, the researchers determined
that home-based testing costs were
$564 lower, compared with lab-based
testing (an average per-patient cost of
$4,057 vs. $4,621, respectively; P =

.007). Differences in the other four
categories of cost did not reach statis-
tical significance, with P values rang-
ing between .19 and .82. Results of
the Functional Outcomes of Sleep
Questionnaire revealed no statistical
difference in clinical outcomes be-
tween the two groups.

dbrunk@frontlinemedcom.com

Patients did not have poor outcomes because they were eval-
uated in the home setting, or because treatment was initiated in the home set-
ting instead of a laboratory setting.

Major finding: Home-based testing costs for obstructive sleep apnea were $564
lower, compared with lab-based testing costs, after a follow-up of 2.75 years.

Data source: 296 patients from two VA sites who were randomized to standard
in-laboratory polysomnography testing or unattended home testing.

Disclosures: Embla provided the portable monitors used in the study, and Philips
Respironics provided the auto-titrating CPAP apparatus. The study was funded
by the VA’s Health Research and Development Service. Dr. Atwood had no rele-
vant financial conflicts to disclose.

V I T A L S

V I E W  O N  T H E  N E W S

Dr. Paul A. Selecky, FCCP, com-
ments: Most doctors who prac-
tice sleep medicine would agree
with these re-
sults, always
considering
that certain
patients
would not
perform a
home study
well, such as
the frail el-
derly patients. What is interest-
ing in this study is that patients
with comorbidities were not ex-
cluded, and yet the outcome was
no different.
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to prevent formation or propagation
of maladaptive thrombus. Within
pulmonary medicine, special atten-
tion has been paid to the prevention
of DVT and pulmonary embolism
(PE), collectively identified as VTE;
treatment of established VTE; sec-
ondary prevention of recurrent
VTE in patients with increased
long-term recurrence risk; and pre-
vention of in situ thrombosis in pa-
tients with chronic thromboembolic
pulmonary hypertension (CTEPH).

A history of success and
frustration
These medications are popular at
least in part because of the relative
ease of monitoring and, when nec-
essary, reversing their anticoagulant
effects. Therapeutic anticoagulation
with warfarin is routinely assessed
with the international normalized
ratio (INR) of prothrombin time, a
well-validated mechanism for assess-
ing the relative balance of pro- and
anticoagulant forces across a variety
of laboratories. 

Supratherapeutic anticoagulation
with warfarin is readily reversible
with fresh frozen plasma, prothrom-
bin complex concentrates (PCC),
and vitamin K. UFH may be moni-

tored with activated partial throm-
boplastin time (aPTT) and reversed
with protamine sulfate. LMWH
therapy may be monitored with
anti-factor-Xa levels and are, to a
lesser extent, reversible with prota-
mine sulfate.

Despite a long history of broad
acceptance, each of these therapies
has serious limitations. 

Warfarin’s numerous drug and di-
etary interactions require significant
modifications to lifestyle and med-
ical care, and numerous investiga-
tions have called into question the
safety and utility of its use in popu-
lations with unpredictable diets and

phamacokinetics, such as cancer pa-
tients (Lee et al. N Engl J Med.
2003;349[2]:146). The persistent
need for therapeutic monitoring is

associated with a significant cost
and infrastructure burden. 

Therapy with UFH and LMWH is
even more limited by the need to
administer weight-based doses to an
increasingly obese population. Di-
rect toxicities of the medications,
including skin necrosis with war-
farin and heparin-induced thrombo-
cytopenia (HIT), are additional
concerns.

The era is young
The proliferation of novel oral anti-
coagulants (NOACs) over the past
decade offers the hope for more con-
venient, less costly therapy. The
NOACs include direct thrombin in-
hibitors such as dabigatran and fac-
tor Xa inhibitors such as rivaroxaban,
apixaban, and edoxaban. These
drugs require no therapeutic moni-
toring, unlike warfarin, and are
dosed independent of weight, unlike
the heparins. However, the era of
NOACs is young, and there remains
significant uncertainty about the
safety and cost-effectiveness of these
medications.

Some clinical applications of
NOACs have already been thor-
oughly examined, with promising
results. The studies directly applica-
ble to treatment of established VTE
are summarized in the Table. 

Dabigatran has received FDA ap-
proval for VTE treatment in pa-
tients who have had an initial 5- to
10-day course of parenteral antico-
agulation and for secondary preven-
tion of VTE. Apixaban is

FDA-approved for VTE prophylaxis
in certain orthopedic patients and is
under consideration for secondary
prevention. Edoxaban, while not
available in the United States, is un-
der consideration for a VTE indica-
tion in Europe. 

Rivaroxaban is now approved for

the prevention of VTE in certain or-
thopedic patients and for the short-
term treatment of acute VTE.
Initial data on extended therapy for
secondary prevention are also
promising (EINSTEIN Investigators.
N Engl J Med. 2010;363[26]:2499), al-
though, it is worth noting that the
total medication exposure time in
this study was only 12 to 24
months. In scenarios calling for life-
long therapy, there may be dimin-
ishing returns in VTE prevention,
but the risks of bleeding engen-
dered by anticoagulation likely per-
sist or increase over time, so
extrapolation of EINSTEIN-EXT to
lifelong therapy requires a great
deal of caution. 

The NOACs are currently orders
of magnitude more expensive than
warfarin and heparins. However, the
paradigm shift away from frequent

blood draws and pharmacist or
physician visits for therapeutic dose
adjustment may result in enough
systemic cost savings to balance
higher prescription costs. A recent
pharmacoeconomic appraisal indi-
cated a 3- to 12-month course of
therapy for VTE with rivaroxaban

was less expensive than a similar
course of warfarin therapy (Seaman
et al. Thromb Res. 2013;132[6]:647),
and a similar analysis indicated apix-
aban may be more cost-effective
than enoxaparin for VTE prophylax-
is in surgical patients (Revankar et
al. Postgrad Med. 2013;125[4]:141). 

Some recent publications address
the cost of protracted therapy for
primary prevention of stroke in atri-
al fibrillation, with mixed results.
Ultimately, the degree of cost-sav-
ings realized with long-term and
lifelong therapy will depend on the
changing costs of these medications
as they exit patent protection and
on the long-term rates of treatment
failure and bleeding complications.
The summative effect of differential
failure and complication rates and
decreasing medication cost may be

Pulmonary Perspectives: NOACs
NOACs from page 1
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Anticoagulant

Rivaroxaban

Apixaban

Dabigatran

Edoxaban

Phase III study

EINSTEIN PE

EINSTEIN DVT

EINSTEIN EXT

AMPLIFY

AMPLIFY-EXT

RE-COVER

RE-COVER II

RE-SONATE

RE-MEDY

HOKUSAI-VTE

Clinical setting

Confirmed PE with or without

symptomatic DVT

Confirmed DVT without PE

Confirmed symptomatic DVT or PE

having undergone 6-12 months

of anticoagulation

Symptomatic DVT or PE

Prevention of VTE recurrence or death

in patients who have undergone

intended treatment for VTE

VTE treatment

VTE treatment (identical to RE-COVER)

Long-term prevention of recurrence

after 6-18 months of VKA therapy

Long-term treatment after 3-6

months of anticoagulation

Treatment of DVT and/or PE

Comparator

Enoxaparin/VKA

Enoxaparin/VKA

Placebo

Enoxaparin/VKA

Placebo

Warfarin

Warfarin

Placebo

Warfarin

Warfarin

Citation

N Engl J Med. 2012;366(14):1287-1297

N Engl J Med. 2010;363(26):2499-2510

N Engl J Med. 2010;363(26):2499-2510

N Engl J Med. 2013;369(9):799-808

N Engl J Med. 2013;368(8):699-708

N Engl J Med. 2009;361(24):2342-2352

Circulation. 2014 Feb 18;129(7):764-772

N Engl J Med. 2013;368(8):709-718

N Engl J Med. 2013;368(8):709-718

N Engl J Med. 2013;369(15):1406-1415

Novel anticoagulants

The NOACs are far more

expensive than warfarin and

heparins. However, the

paradigm shift away from

frequent blood draws and

pharmacist or physician visits

for therapeutic dose adjustment

may result in enough systemic

cost savings to balance higher

prescription costs. 
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an actual savings several-fold higher than current
estimates.

The role of NOACs has also been studied ex-
tensively in primary prevention of stroke in pa-
tients with atrial fibrillation. Apixaban and
rivaroxaban were found to decrease overall costs
compared with warfarin therapy, while dabiga-
tran therapy increased costs
(Deitelzweig et al. J Med Econ.
2013;16[9]:1163). It is unclear
whether cost-effectiveness and
safety data collected for this
indication can be directly ex-
trapolated to secondary pre-
vention of VTE or therapy for
CTEPH.

A bridge too far?
Many clinicians instinctively
desire to apply the NOACs to all the various anti-
coagulation roles that have heretofore been filled
by warfarin or the heparins. The medications are
also seeing broad community use as lifelong ther-
apies indicated for secondary prevention of VTE
despite the unavoidable absence of long-term fol-
low-up studies and the corresponding safety and
efficacy analyses. Some clinicians have also start-
ed to administer NOACs in lieu of warfarin as
part of primary presurgical therapy for CTEPH,
despite a complete absence of data to support
this practice.

Although the NOACs offer an increase in con-
venience, and possibly a long-term cost savings,

there are serious safety concerns, as well. Cur-
rently available strategies to reverse the effects of
NOACs, including four-factor PCCs (containing
factors II, VII, IX and X), are, on the whole, less
effective than reversal strategies for traditional an-
ticoagulants. PCCs are also not widely available.
While targeted reversal agents are reportedly in
varying stages of development, at present, there
is no reliable reversal for NOACs. Clinicians

whose patients have experi-
enced bleeding events while
taking NOACs are understand-
ably hesitant to routinely apply
anticoagulants whose effects
can neither be monitored nor
reliably reversed. 

This is an exciting time to
practice medicine in large part
thanks to the new frontiers be-
ing opened daily. The availabil-
ity of effective therapies with a

reduced burden on physicians and patients alike is
appealing, and there is a strong temptation to ap-
ply NOACs as a panacea for all clotting ailments
simply because warfarin and heparin were used
likewise. In an era of evidence-based, cost-con-
scious medicine, however, clinicians must careful-
ly evaluate the available data prior to
extrapolating the use of NOACs to populations
and indications in which they have not yet been
studied.

Dr. Hostler is a Pulmonary and Critical Care Medicine
Fellow, Walter Reed National Military Medical Center,
Bethesda, Maryland.

Clinical Trials
Registry: Powering
medical progress

Are you a clinical trials investigator with
unused capacity?

The CHEST Clinical Trials Registry is a
free service that connects physicians to infor-
mation about
clinical trials in
respiratory dis-
ease conducted
by participating
pharmaceutical
companies. 

Ongoing
groundbreaking research could have a mea-
surable impact on patient care, but a lack of
clinical trial participants is significantly slow-
ing research and threatening the development
of new treatments. Recruiting and retaining
trial participants are the greatest challenges
to developing the next generation of treat-
ment options.

Participation in clinical trials provides an op-
portunity to advance and accelerate medical re-
search and contribute to an improved health
outlook for future generations. Use our reg-
istry to get immediate information on how you
can be involved in a clinical trial.To learn
more, visit: chestnet.org/Get-Involved/
Clinical-Trials/Clinical-Trials-Registry.

Continued from previous page
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01_22thru29ch14_6.qxp  6/10/2014  4:35 PM  Page 29



> Donate Now to Advance Lung Health

chestnet.org/Foundation

When you make a donation to The CHEST  

Foundation, you are joining like-minded  

colleagues who support the funding of

Q Research Grants and Awards

Q Community Service and Humanitarian  

Programs

Q Patient and Public Education

Q Youth Tobacco Prevention Programs

Make a  

Donation  

to Advance  

Lung Health
Pediatric Pulmonary  

Medicine Board Review 
August 22 - 25

Orlando, Florida

Critical Care Medicine 
Board Review 

August 22 - 25

Orlando, Florida

Pulmonary Medicine  
Board Review 

August 27 - 31

Orlando, Florida

Prepare for board certifcation examinations with  

our exam-focused review courses, concentrating on  

the information you need to know. Whether you need 

to certify, recertify, or simply review, CHEST Board 

Review ofers study options you can put to the test  

with confdence.

Board Review

2014

> Register now. boardreview.chestnet.org

Last Chance to Save
Early registration  
discount ends June 30.

30 J U N E  2 0 1 4  •  C H E S T  P H Y S I C I A NNEWS FROM CHEST

B Y  PA U L  A .

M A R K O W S K I , C A E

L
ast fall, we launched our new
brand at CHEST 2013. It includ-
ed a new logo that represents the

chest and illustrates the connectivity
of our members. Since then, we’ve
been phasing out the old brand, re-
placing everything with the updated
brand. By now, you’ve likely noticed
our new look on chestnet.org or in
course brochures, ads, and e-mails.
Incorporating the new brand has
been more than simply a facelift,
though. When we launched the
brand, we also committed to being
an essential connection at a critical
time. I can say with confidence, we
are living up to that promise.

We remain focused on connecting
clinicians to relevant chest medicine
education opportunities. We opened
our Innovation, Simulation, and
Training Center for the first live
learning event in April. Already,
we’ve had more than 500 health-care
professionals attend courses here.
That number will continue to grow,
as we have courses scheduled in the
training center through the end of
the year. In March, we hosted

CHEST World Congress 2014 in
Madrid. The congress drew more
than 2,200 clinicians from over 70
countries. It generated 740,600 im-

pressions on
Twitter, meaning
740,600 tweets
related to our
congress were
delivered to
Twitter accounts
around the
world—that
many potential
global connec-
tions made in the

span of a few days!
Our CHEST annual meeting is al-

ways a great event for connecting to
relevant clinical education content.
Each year, we issue a call for topics,
asking members to submit ideas for
discussion topics and faculty. This
helps ensure the program features
content that clinicians want. Topic
submissions for CHEST 2014 in-
creased by about 50% over CHEST
2013, indicating this meeting will be
especially relevant to attendees. Two
years ago, we introduced a new par-
ticipation opportunity at the annual
meeting for medical students and res-

idents by creating the Medical Stu-
dent/Resident Case Report submis-
sion category. Submissions have
grown steadily, increasing by 50 cases
for CHEST 2014. It’s good to see so
many medical students and residents
taking advantage of this and starting
to make important connections early
in their careers.

Each month, our premier CHEST
Journal connects readers to peer-re-
viewed original research, reviews,
and case studies in chest medicine.
More than 350,000 readers around
the world access CHEST monthly, ei-
ther in print or online. In keeping
with our new brand, CHEST Journal
has been redesigned—inside and out.
Starting with the July issue, the cover
will better reflect our brand, and lay-
out enhancements inside will make
the content easier to scan and read.

In addition, select sections will
move to Online Exclusives, where ar-
ticles can be supplemented and en-
riched with video and other
multimedia content, as well as linked
references. This new publishing strat-
egy will enhance the connections
readers make to research and keep us
at the forefront of content delivery.

We’re relying more and more on

social media to connect health-care
professionals. I mentioned the use
of Twitter at CHEST World Con-
gress 2014. We’ve also begun host-
ing regular Twitter chats. A Twitter
chat is a conversation at a scheduled
time around a unique topic using a
hashtag (#), so anyone can follow

the discussion and participate. Twit-
ter chats are commonly used to
connect people with similar inter-
ests. We’ve conducted three chats
with the hashtag #pulmCC: End of
Life in the ICU, Difficult to Manage
Asthma, and Current Controversies
in Sepsis. Our very first chat, End of
Life in the ICU, generated 700
tweets in 1 hour and led to 1.3 mil-
lion impressions. Clearly, social me-
dia is a communication tool with

FROM THE EVP/CEO: Making essential connections

MR. MARKOWSKI

Continued on following page
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relevant professional value. 
Since July 2013, our Twitter fol-

lowers have increased 40%, and our
Facebook followers have increased
80%. We’ll continue leveraging so-
cial media to connect like-minded
people around the world.

While social media has a well-
established purpose for us, we still
appreciate face-to-face contact. In
April, our committees were invit-
ed to CHEST Global Headquar-
ters to share their thoughts with
leadership and staff on key priori-
ty initiatives for the coming year.

These sessions were very produc-
tive and resulted in excellent feed-
back our leaders can use to guide
our organization into the future.
Rest assured, we’ll continue mak-
ing these valuable personal con-
nections to stay on target and
relevant to members.

I encourage you to take advan-
tage of the ways we can connect
you to education opportunities,
the latest research, and your col-
leagues. Our website,
chestnet.org, is always a great
place to learn about everything
we have going on. If you’re inter-
ested in education, check out our

live learning courses at
chestnet.org/live-learning, and
watch for developments on
CHEST 2014 at
chestmeeting.chestnet.org. 

Are you familiar with all our so-
cial media channels? If not, I en-
courage you to visit the sites and
join the conversations. See the ac-
companying box for a list of our
channels. And, always feel free to
connect with me. Follow me on
Twitter (@PMarkowskiACCP), or
look for me at CHEST events. For
certain, I’ll be at CHEST 2014,
October 25-30, in Austin, Texas,
and I hope to see you there.

facebook.com/accpchest

twitter.com/accpchest

instagram.com/accpchest

pinterest.com/accpchest

storify.com/accpchest

youtube.com/accpchest

plus.google.com/

+ChestnetOrgACCPCHEST

CHEST social media channels

Something for everyone: Austin cuisine,
clinical education at CHEST 2014

From Texas staples like Tex Mex and BBQ, to di-
verse settings like food trucks and musical brunch-

es, Austin cuisine offers something for everyone.
When CHEST 2014 travels to Austin in October, we
know you’ll satisfy your taste buds and your educa-
tional needs.

With so many options to choose
from, here are some recommen-
dations to help you plan out your
menu:
P Uchi & Uchiko – Both of these
restaurants serve Japanese cuisine and sushi. The
head chef received the Best Chef Southwest at the
2011 James Beard Foundation awards.
P Franklin Barbecue – Bon Appétit's Andrew Knowl-
ton called this the best barbecue in the USA. The
walk-in only restaurant has a constant line of people
waiting for their famous brisket and other smoked
meats.
P Hula Hut – This local favorite overlooks Lake
Austin. The food is a blend of Tex Mex and
Caribbean cuisine.
P Qui – Top Chef Texas Winner, Paul Qui, opened
this restaurant that fuses influences from his travels
in Asia, America, France, Copenhagen, Mexico City,
and more.

P Stubb’s Bar-B-Q – This BBQ restaurant is known
for its Gospel Brunch on Sundays, which includes a
soulful performance, Southern-style buffet, and a
make-your-own-Bloody-Mary bar.
P Congress – James Beard award nominee and for-
mer Iron Chef America competitor, chef David Bull,

opened Congress. The restaurant is
known for combining traditional
American flavors in new ways.
P Parkside – Known for its architec-
ture designed by Michael Hsu and

delicious upscale American cuisine.
P Fonda San Miguel – This restaurant stands out in a
city known for Tex Mex. It serves only authentic
Mexican cuisine.
P Truluck’s – This seafood, steak, and crab house is
only a 10-minute walk from the Convention Center
and was rated Best Food in 2012 by OpenTable.
P Wink – Known for Austin-style hospitality, a com-
mitment to local farms and gardens, sustainable agri-
culture, and fine dining cuisine.

Austin is also known for its food carts and trailers.
You can find a wide variety of cuisine options avail-
able on the go at one of Austin’s many food truck lo-
cations. Learn more at AustinFoodCarts.com.

Austin is sure to satisfy your inner foodie with its
wide variety of culinary options.
From October 25-30, CHEST 2014
will also offer you a variety of educa-
tional options, including hands-on
simulation, case- and problem-based
presentations, small-group interactive
discussions, lectures, self-study op-
portunities, and more. And, don’t
miss our keynote speakers—Dan
Heath, author of Decisive: How to
Make Better Choices in Life and
Work and Kevin Pho, founder of
KevinMD. CHEST 2014 is dedicated
to delivering the latest information in
pulmonary, critical care, and sleep
medicine to you, ensuring you make
the best decisions with your patients. 

Register by August 29 to pay the
lowest fees. Learn more at chest-
meeting.chestnet.org.

CHEST PREP:
Disease-state info
for clinicians, reps

You know the American College of
Chest Physicians (CHEST) provides in-

novative chest medicine education for clini-
cians, but did you know CHEST also offers
training for pharmaceutical and medical
device representatives?

The CHEST Professional Representative
Education Program, or CHEST PREP, is
unbranded, disease-state training cus-
tomized to address the learning objectives
of our industry partners and the educa-
tional needs of their representatives. Each
program features didactic presentations,
problem-based learning exercises, diagnos-
tic simulations, and collaborative, faculty-
led workshops. The PREP curriculum is
developed by subject matter experts and
delivered by expert faculty, typically drawn
from our membership. Our “classrooms”
include leading hospitals and academic
medical centers. 

In April, the CHEST Innovation, Simula-
tion, and Training Center became another
PREP site. We’ve received rave reviews for
both the training center and our PREP
course contents, with 100% of initial par-
ticipants rating the course as excellent or
good for updating and improving their
professional knowledge and skills; and 65%
“Extremely Likely” to tell a
colleague/coworker about the course. 

Upon completion of a 2-day PREP
course, participants receive a 3-year certifi-
cation specific to that disease state. More
importantly, they gain the in-depth and
current clinical information needed to en-
gage with clinicians—knowledgeably, con-
fidently, and meaningfully.

If you would like to participate as faculty
for an upcoming PREP course, or to re-
ceive more information about how your
hospital can become a course site, please
contact Lisa Stanick, PREP Operations Di-
rector, at lstanick@chestnet.org or
224/521-9518.

Fired up! Barbecue is on the menu, as is an array of educational

opportunities at CHEST 2014, coming October 25-30 to Texas.
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WARNING: ASTHMA-RELATED DEATH 
•  Long-acting beta2-adrenergic agonists (LABAs), such as vilanterol, one of the active ingredients in BREO 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 fi nding with salmeterol is considered a class effect of all LABAs, including vilanterol.

•  The safety and effi cacy of BREO ELLIPTA in patients with asthma have not been established. BREO ELLIPTA is not indicated for the 
treatment of asthma.

Indications 
•  BREO ELLIPTA is a combination inhaled corticosteroid/long-acting beta2-adrenergic agonist (ICS/LABA) indicated for the long-term, once-daily, 

maintenance treatment of airfl ow obstruction in patients with chronic obstructive pulmonary disease (COPD), including chronic bronchitis 
and/or emphysema. BREO ELLIPTA is also indicated to reduce exacerbations of COPD in patients with a history of exacerbations.

•  BREO ELLIPTA is NOT indicated for the relief of acute bronchospasm or for the treatment of asthma.

CONTRAINDICATIONS 
•  BREO ELLIPTA is contraindicated in patients with severe hypersensitivity to milk proteins or who have demonstrated hypersensitivity to either 

fl uticasone furoate, vilanterol, or any of the excipients. 

WARNINGS AND PRECAUTIONS 
•  BREO ELLIPTA should not be initiated in patients during rapidly deteriorating or potentially life-threatening episodes of COPD.
•  BREO ELLIPTA should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes of bronchospasm. 

Acute symptoms should be treated with an inhaled, short-acting beta2-agonist.
•  BREO ELLIPTA should not be used more often than recommended, at higher doses than recommended, or in conjunction with other medications 

containing LABAs, as an overdose may result. Clinically signifi cant cardiovascular effects and fatalities have been reported in association with 
excessive use of inhaled sympathomimetic drugs. Patients using BREO ELLIPTA should not use another medicine containing a LABA (e.g., salmeterol, 
formoterol fumarate, arformoterol tartrate, indacaterol) for any reason.

•  Oropharyngeal candidiasis has occurred in patients treated with BREO ELLIPTA. Advise patients to rinse the mouth without swallowing following 
inhalation to help reduce the risk of oropharyngeal candidiasis.

•  An increase in the incidence of pneumonia has been observed in subjects with COPD receiving BREO ELLIPTA. There was also an increased incidence 
of pneumonias resulting in hospitalization. In some incidences these pneumonia events were fatal.
—  In replicate 12-month studies of 3255 subjects with COPD who had experienced a COPD exacerbation in the previous year, there was a higher 

incidence of pneumonia reported in subjects receiving BREO ELLIPTA 100/25 mcg (6% [51 of 806 subjects]), fl uticasone furoate (FF)/vilanterol (VI) 
50/25 mcg (6% [48 of 820 subjects]), and FF/VI 200/25 mcg (7% [55 of 811 subjects]) than in subjects receiving VI 25 mcg (3% [27 of 818 subjects]). 
There was no fatal pneumonia in subjects receiving VI or FF/VI 50/25 mcg. There was fatal pneumonia in 1 subject receiving BREO ELLIPTA at the 
approved strength (100/25 mcg) and in 7 subjects receiving FF/VI 200/25 mcg (<1% for each treatment group).

•  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.

•  Patients who use corticosteroids are at risk for potential worsening of existing tuberculosis; fungal, bacterial, viral, or parasitic infections; or ocular 
herpes simplex. A more serious or even fatal course of chickenpox or measles may occur in susceptible patients. Use caution in patients with the 
above because of the potential for worsening of these infections.

The only once-daily ICS/LABA 
(inhaled corticosteroid/long-acting beta2-agonist) 
for the maintenance treatment of COPD.

Important Safety Information for BREO ELLIPTA
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Important Safety Information for BREO ELLIPTA (cont’d) 
WARNINGS AND PRECAUTIONS (cont’d)
•  Particular care is needed for patients who have been transferred from systemically active corticosteroids to inhaled corticosteroids because deaths 

due to adrenal insuffi ciency have occurred in patients with asthma during and after transfer from systemic corticosteroids to less systemically 
available inhaled corticosteroids. Taper patients slowly from systemic corticosteroids if transferring to BREO ELLIPTA.

•  Hypercorticism and adrenal suppression may occur with very high dosages or at the regular dosage of inhaled corticosteroids in susceptible 
individuals. If such changes occur, discontinue BREO ELLIPTA slowly.

•  Caution should be exercised when considering the coadministration of BREO ELLIPTA with long-term ketoconazole and other known strong 
CYP3A4 inhibitors (e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfi navir, saquinavir, telithromycin, 
troleandomycin, voriconazole) because increased systemic corticosteroid and cardiovascular adverse effects may occur.

• If paradoxical bronchospasm occurs, discontinue BREO ELLIPTA and institute alternative therapy.
•  Vilanterol can produce clinically signifi cant cardiovascular effects 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 ELLIPTA may 
need to be discontinued. BREO ELLIPTA should be used with caution in patients with cardiovascular disorders, especially coronary insuffi ciency, 
cardiac arrhythmias, and hypertension.

•  Decreases in bone mineral density (BMD) have been observed with long-term administration of products containing inhaled corticosteroids. 
Patients with major risk 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 of care. Since patients with COPD often have multiple risk 
factors for reduced BMD, assessment of BMD is recommended prior to initiating BREO ELLIPTA and periodically thereafter.

•  Glaucoma, increased intraocular pressure, and cataracts have been reported in patients with COPD 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.

•  Use with caution in patients with convulsive disorders, thyrotoxicosis, diabetes mellitus, ketoacidosis, and in patients who are unusually responsive 
to sympathomimetic amines.

• Be alert to hypokalemia and hyperglycemia.

ADVERSE REACTIONS 
•  The most common adverse reactions (≥3% and more common than placebo) reported in two 6-month clinical trials with BREO ELLIPTA (and 

placebo) were nasopharyngitis, 9% (8%); upper respiratory tract infection, 7% (3%); headache, 7% (5%); and oral candidiasis, 5% (2%).
•  In addition to the events reported in the 6-month studies, adverse reactions occurring in ≥3% of the subjects treated with BREO ELLIPTA in 

two 1-year studies included COPD, back pain, pneumonia, bronchitis, sinusitis, cough, oropharyngeal pain, arthralgia, hypertension, infl uenza, 
pharyngitis, diarrhea, peripheral edema, and pyrexia.

DRUG INTERACTIONS 
•  Caution should be exercised when considering the coadministration of BREO ELLIPTA with long-term ketoconazole and other known strong 

CYP3A4 inhibitors (e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfi navir, saquinavir, telithromycin, 
troleandomycin, voriconazole) because increased systemic corticosteroid and cardiovascular adverse effects may occur.

•  BREO ELLIPTA 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, such as vilanterol, on the cardiovascular system may be potentiated by these agents.

•  Use beta-blockers with caution as they not only block the pulmonary effect of beta-agonists, such as vilanterol, but may produce severe 
bronchospasm in patients with reversible obstructive airways disease.

•  Use with caution in patients taking non–potassium-sparing diuretics, as electrocardiographic changes and/or hypokalemia associated with 
non–potassium-sparing diuretics may worsen with concomitant beta-agonists.

USE IN SPECIFIC POPULATIONS 
•  Use BREO ELLIPTA with caution in patients with moderate or severe hepatic impairment. Fluticasone furoate exposure may increase in these 

patients. Monitor for systemic corticosteroid effects. 

Please see Brief Summary of Prescribing Information, including 
Boxed Warning, for BREO ELLIPTA on the following pages.

BREO ELLIPTA was developed in collaboration with

BREO ELLIPTA. One inhalation. Once daily.

THE ONLY ONCE-DAILY ICS/LABA FOR 
THE MAINTENANCE TREATMENT OF COPD

•  Approved for long-term, once-daily, maintenance treatment 
of airfl ow obstruction in patients with COPD

•  Approved to reduce COPD exacerbations in 
patients with a history of exacerbations

•  Not approved for the relief of acute bronchospasm 
or for the treatment of asthma

• Delivered in the ELLIPTA inhaler
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BRIEF SUMMARY
BREOTM ELLIPTATM

(fluticasone furoate 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 LABA, including vilanterol, an 
active ingredient in BREO ELLIPTA [see Warnings and Precautions (5.1)]. 
 The safety and efficacy of BREO ELLIPTA in patients with asthma have not been established. BREO 
ELLIPTA is not indicated for the treatment of asthma. 

1  INDICATIONS AND USAGE 
BREO ELLIPTA 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 ELLIPTA is also indicated to reduce 
exacerbations of COPD in patients with a history of exacerbations.

Important Limitations of Use: BREO ELLIPTA is NOT indicated for the relief of acute bronchospasm or for the treatment 
of asthma.

4  CONTRAINDICATIONS
The use of BREO ELLIPTA is contraindicated in patients with severe hypersensitivity to milk proteins or who have 
demonstrated hypersensitivity to either fluticasone furoate, vilanterol, or any of the excipients [see Warnings and 
Precautions (5.11), Description (11) of full prescribing information].

5  WARNINGS AND PRECAUTIONS
5.1 Asthma-Related Death Data from a large placebo-controlled trial in subjects with asthma showed that LABA 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 LABA. A 28-week, placebo-controlled, US trial comparing the safety of another LABA (salmeterol) 
with placebo, each added to usual asthma therapy, showed an increase in asthma-related deaths in subjects receiving 
salmeterol (13/13,176 in subjects treated with salmeterol vs 3/13,179 in subjects treated with placebo; relative risk: 
4.37 [95% CI: 1.25, 15.34]). The increased risk of asthma-related death is considered a class effect of LABA, including 
vilanterol, one of the active ingredients in BREO ELLIPTA. No study adequate to determine whether the rate of asthma-
related death is increased in subjects treated with BREO ELLIPTA has been conducted. The safety and efficacy of BREO 
ELLIPTA in patients with asthma have not been established. BREO ELLIPTA is not indicated for the treatment of asthma. 
5.2 Deterioration of Disease and Acute Episodes BREO ELLIPTA should not be initiated in patients during rapidly 
deteriorating or potentially life-threatening episodes of COPD. BREO ELLIPTA has not been studied in patients with 
acutely deteriorating COPD. The initiation of BREO ELLIPTA in this setting is not appropriate. BREO ELLIPTA should not 
be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes of bronchospasm. 
BREO 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 BREO 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 BREO 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 BREO 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 BREO ELLIPTA beyond the recommended dose is not appropriate in this situation. 
5.3 Excessive Use of BREO ELLIPTA and Use With Other Long-Acting Beta2-Agonists BREO ELLIPTA 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 ELLIPTA 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 ELLIPTA. When such an infection develops, 
it should be treated with appropriate local or systemic (i.e., oral) antifungal therapy while treatment with BREO ELLIPTA 
continues, but at times therapy with BREO ELLIPTA may need to be interrupted. Advise the patient to rinse his/her 
mouth without swallowing following inhalation to help reduce the risk of oropharyngeal candidiasis.
5.5 Pneumonia An increase in the incidence of pneumonia has been observed in subjects with COPD receiving the 
fluticasone furoate/vilanterol combination, including BREO ELLIPTA 100 mcg/25 mcg, 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 the fluticasone furoate/vilanterol combination (50 mcg/25 mcg: 6% [48 of 820 
subjects]; 100 mcg/25 mcg: 6% [51 of 806 subjects]; or 200 mcg/25 mcg: 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 fluticasone furoate/
vilanterol 100 mcg/25 mcg and in 7 subjects receiving fluticasone furoate/vilanterol 200 mcg/25 mcg (less than 1% 
for each treatment group). 
5.6 Immunosuppression Persons who are using drugs that suppress the immune system are more susceptible to 
infections than healthy individuals. Chickenpox 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 affect 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 a patient is exposed 
to chickenpox, prophylaxis with varicella zoster immune globulin (VZIG) may be indicated. If a patient is 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 chickenpox 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 are 
required for recovery of hypothalamic-pituitary-adrenal (HPA) function. 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 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 BREO ELLIPTA may control COPD symptoms during 

these episodes, in recommended doses it supplies less than normal physiological amount 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 COPD exacerbation, 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 severe COPD exacerbation. Patients requiring 
oral corticosteroids should be weaned slowly from systemic corticosteroid use after transferring to BREO ELLIPTA. 
Prednisone reduction can be accomplished by reducing the daily prednisone dose by 2.5 mg on a weekly basis during 
therapy with BREO ELLIPTA. Lung function (mean forced expiratory volume in 1 second [FEV1]), beta-agonist use, and 
COPD symptoms should be carefully monitored during withdrawal of oral corticosteroids. In addition, 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 BREO ELLIPTA may unmask 
allergic conditions 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, and depression) despite 
maintenance or even improvement of respiratory function. 
5.8 Hypercorticism and Adrenal Suppression Inhaled fluticasone furoate is absorbed into the circulation and can be 
systemically active. Effects of fluticasone furoate on the HPA axis are not observed with the therapeutic dose of BREO 
ELLIPTA. However, exceeding the recommended dosage or coadministration with a strong cytochrome P450 3A4 
(CYP3A4) inhibitor may result in HPA dysfunction [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 ELLIPTA should be 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 who are sensitive to these effects. If such effects occur, BREO 
ELLIPTA should be reduced slowly, consistent with accepted procedures for reducing systemic corticosteroids, and 
other treatments for management of COPD symptoms should be considered. 
5.9 Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors Caution should be exercised when considering 
the coadministration of BREO ELLIPTA with long-term ketoconazole and other known strong CYP3A4 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) of full prescribing information]. 
5.10 Paradoxical Bronchospasm As with other inhaled medicines, BREO ELLIPTA can produce paradoxical 
bronchospasm, which may be life threatening. If paradoxical bronchospasm occurs following dosing with BREO ELLIPTA, 
it should be treated immediately with an inhaled, short-acting bronchodilator; BREO ELLIPTA should be discontinued 
immediately; and alternative therapy should be instituted. 
5.11 Hypersensitivity Reactions Hypersensitivity reactions may occur after administration of BREO 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 take BREO 
ELLIPTA [see Contraindications (4)]. 
5.12 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, and also cardiac 
arrhythmias, such as supraventricular tachycardia and extrasystoles. If such effects occur, BREO ELLIPTA 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 depression, although the clinical significance 
of these findings is unknown. In healthy subjects, large doses of inhaled fluticasone furoate/vilanterol (4 times the 
recommended dose of vilanterol, representing a 12-fold higher systemic exposure than seen in patients with COPD) 
have been associated with clinically significant prolongation of the QTc interval, which has the potential for producing 
ventricular arrhythmias. Therefore, BREO ELLIPTA, like other sympathomimetic amines, should 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 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, 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 of care. Since patients with COPD often 
have multiple risk factors for reduced BMD, assessment of BMD is recommended prior to initiating BREO ELLIPTA 
and periodically thereafter. If significant reductions in BMD are seen and BREO ELLIPTA is still considered medically 
important for that patient’s COPD therapy, use of medicine to treat or prevent osteoporosis should be strongly 
considered. In replicate 12-month trials in 3,255 subjects with COPD, bone fractures were reported by 2% of subjects 
receiving the fluticasone furoate/vilanterol combination (50 mcg/25 mcg: 2% [14 of 820 subjects]; 100 mcg/25 mcg: 
2% [19 of 806 subjects]; or 200 mcg/25 mcg: 2% [14 of 811 subjects]) than in subjects receiving vilanterol 25 mcg 
alone (less than 1% [8 of 818 subjects]). 
5.14 Glaucoma and Cataracts Glaucoma, increased intraocular pressure, and cataracts have been reported in patients 
with COPD 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. In 
replicate 12-month trials in 3,255 subjects with COPD, similar incidences of ocular effects (including glaucoma and 
cataracts) were reported in subjects receiving the fluticasone furoate/vilanterol combination (50 mcg/25 mcg: less 
than 1% [7 of 820 subjects]; 100 mcg/25 mcg: 1% [12 of 806 subjects]; 200 mcg/25 mcg: less than 1% [7 of 811 
subjects]) as those receiving vilanterol 25 mcg alone (1% [9 of 818 subjects]). 
5.15 Coexisting Conditions BREO 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. 
5.16 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 potassium is usually transient, not requiring supplementation. Beta-agonist medications 
may produce transient hyperglycemia in some patients. In 4 clinical trials of 6- and 12-month duration evaluating BREO 
ELLIPTA in subjects 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 BREO ELLIPTA, increase the risk of asthma-related death. 
BREO ELLIPTA is not indicated for the treatment of asthma. [See Boxed Warnings and Warnings and Precautions (5.1).] 
Systemic and local corticosteroid use may result in the following: Increased risk of pneumonia in COPD [see Warnings 
and Precautions (5.5)]; Increased risk for decrease in bone mineral density [see Warnings and Precautions (5.13)]. 
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. The clinical program for BREO ELLIPTA 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 have received at least 1 dose of BREO ELLIPTA 100 mcg/25 mcg, and 1,087 subjects have 
received higher doses of fluticasone furoate/vilanterol. The safety data described below are based on the confirmatory 
6-month 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 ELLIPTA 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% were Caucasian. They had a mean age of 62 years and an average smoking history of 44 pack 
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years, with 54% identified as current smokers. At screening, the mean postbronchodilator percent predicted FEV1 was 
48% (range: 14% to 87%), the mean postbronchodilator FEV1/forced vital capacity (FVC) ratio was 47% (range: 17% to 
88%), and the mean percent reversibility was 14% (range: -41% to 152%). Subjects received 1 inhalation once daily 
of the following: BREO ELLIPTA 100 mcg/25 mcg, fluticasone furoate/vilanterol 50 mcg/25 mcg, fluticasone furoate/
vilanterol 200 mcg/25 mcg, fluticasone furoate 100 mcg, fluticasone furoate 200 mcg, vilanterol 25 mcg, or placebo.

Table 1. Adverse Reactions With ≥3% Incidence and More Common Than Placebo With BREO ELLIPTA in 
Subjects With Chronic Obstructive Pulmonary Disease

Adverse Event

BREO ELLIPTA 
100 mcg/25 mcg

(n = 410)
%

Vilanterol  
25 mcg

(n = 408)
%

Fluticasone Furoate
100 mcg
(n = 410)

%

Placebo
(n = 412)

%

Infections and infestations

Nasopharyngitis 9 10 8 8

Upper respiratory tract infection 7 5 4 3

Oropharyngeal candidiasisa 5 2 3 2

Nervous system disorders

Headache 7 9 7 5

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

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 Caucasian. They had 
a mean age of 64 years and an average smoking history of 46 pack years, with 44% identified as current smokers. 
At screening, the mean postbronchodilator percent predicted FEV1 was 45% (range: 12% to 91%), and the mean 
postbronchodilator FEV1/FVC ratio was 46% (range: 17% to 81%), indicating that the subject population had moderate to 
very severely impaired airflow obstruction. Subjects received 1 inhalation once daily of the following: BREO ELLIPTA 100 
mcg/25 mcg, fluticasone furoate/vilanterol 50 mcg/25 mcg, fluticasone furoate/vilanterol 200 mcg/25 mcg, or vilanterol 
25 mcg. In addition to the events shown in Table 1, adverse reactions occurring in greater than or equal to 3% of the 
subjects treated with BREO ELLIPTA (N = 806) for 12 months included COPD, back pain, pneumonia [see Warnings 
and Precautions (5.5)], bronchitis, sinusitis, cough, oropharyngeal pain, arthralgia, hypertension, influenza, pharyngitis, 
diarrhea, peripheral edema, and pyrexia.

7  DRUG INTERACTIONS
7.1 Inhibitors of Cytochrome P450 3A4 Fluticasone furoate and vilanterol, the individual components of BREO 
ELLIPTA, are both substrates of CYP3A4. Concomitant administration of the potent CYP3A4 inhibitor ketoconazole 
increases the systemic exposure to fluticasone furoate and vilanterol. Caution should be exercised when considering 
the coadministration of BREO ELLIPTA with long-term ketoconazole and other known strong CYP3A4 inhibitors 
(e.g., ritonavir, clarithromycin, conivaptan, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir, saquinavir, 
telithromycin, troleandomycin, voriconazole) [see Warnings and Precautions (5.9) and 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 BREO ELLIPTA, but may produce severe bronchospasm in patients with reversible 
obstructive airways disease. Therefore, patients with COPD 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 for 
these patients; cardioselective 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–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 beta-agonists 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 ELLIPTA 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 studies are not always 
predictive of human response, BREO ELLIPTA should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. Women should be advised to contact their physicians if they become pregnant while 
taking BREO ELLIPTA. Fluticasone Furoate and Vilanterol: There was no evidence of teratogenic interactions between 
fluticasone furoate and vilanterol in rats at approximately 9 and 40 times, respectively, the maximum recommended 
human daily inhalation dose (MRHDID) in adults (on a mcg/m2 basis at maternal inhaled doses of fluticasone furoate and 
vilanterol, alone or in combination, up to approximately 95 mcg/kg/day). Fluticasone Furoate: There were no teratogenic 
effects in rats and rabbits at approximately 9 and 2 times, respectively, the MRHDID in adults (on a mcg/m2 basis at 
maternal inhaled doses up to 91 and 8 mcg/kg/day in rats and rabbits, respectively). There were no effects on perinatal 
and postnatal development in rats at approximately 3 times the MRHDID in adults (on a mcg/m2 basis at maternal doses up 
to 27 mcg/kg/day). Vilanterol: There were no teratogenic effects in rats and rabbits at approximately 13,000 and 160 times, 
respectively, the MRHDID in adults (on a mcg/m2 basis at maternal inhaled doses up to 33,700 mcg/kg/day in rats and on 
an AUC basis at maternal inhaled doses up to 591 mcg/kg/day in rabbits). However, fetal skeletal variations were observed 
in rabbits at approximately 1,000 times the MRHDID in adults (on an AUC basis at maternal inhaled or subcutaneous doses 
of 5,740 or 300 mcg/kg/day, respectively). The skeletal variations included decreased or absent ossification in cervical 
vertebral centrum and metacarpals. There were no effects on perinatal and postnatal development in rats at approximately 
3,900 times the MRHDID in adults (on a mcg/m2 basis at maternal oral doses up to 10,000 mcg/kg/day). 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during pregnancy. 
Such infants 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 ELLIPTA during labor and delivery. Because beta-agonists may potentially interfere with uterine contractility, 
BREO ELLIPTA should be used during labor only if the potential benefit justifies the potential risk.
8.3 Nursing Mothers It is not known whether fluticasone furoate or vilanterol are excreted in human breast milk. 
However, other corticosteroids and beta2-agonists have been detected in human milk. Since there are no data 
from controlled trials on the use of BREO ELLIPTA by nursing mothers, caution should be exercised when it is 
administered to a nursing woman. 
8.5 Geriatric Use Based on available data, no adjustment of the dosage of BREO ELLIPTA in geriatric patients is 
necessary, but greater sensitivity in some older individuals cannot be ruled out. Clinical trials of BREO ELLIPTA 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 hepatic 
impairment compared with healthy subjects. Hepatic impairment had no effect on vilanterol systemic exposure. 
Use BREO ELLIPTA 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<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 ELLIPTA. BREO ELLIPTA contains both fluticasone furoate 
and vilanterol; therefore, the risks associated with overdosage for the individual components described below apply 
to BREO ELLIPTA.
10.1 Fluticasone Furoate Because of low systemic bioavailability (15.2%) and an absence of acute drug-related 
systemic findings in clinical trials, overdosage of fluticasone furoate is unlikely to require any treatment other than 
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 beta-adrenergic 
stimulation and/or occurrence or exaggeration of any of the signs and symptoms of beta-adrenergic stimulation (e.g., 
angina, hypertension or hypotension, tachycardia with rates up to 200 beats/min, arrhythmias, 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. Treatment of overdosage consists of discontinuation of BREO ELLIPTA 
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 medicine can produce bronchospasm. Cardiac 
monitoring is recommended in cases of overdosage.

13  NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
BREO ELLIPTA: No studies of carcinogenicity, mutagenicity, or impairment of fertility were conducted with BREO ELLIPTA; 
however, studies are available for the individual components, fluticasone furoate and vilanterol, as described below. 
Fluticasone Furoate: Fluticasone furoate produced no treatment-related increases in the incidence of tumors in 2-year 
inhalation studies in rats and mice at inhaled doses up to 9 and 19 mcg/kg/day, respectively (approximately equal to 
the MRHDID in adults on a mcg/m2 basis). Fluticasone furoate did not induce gene mutation in bacteria or chromosomal 
damage in a mammalian cell mutation test in mouse lymphoma L5178Y cells in vitro. There was also no evidence of 
genotoxicity in the in vivo micronucleus test in rats. No evidence of impairment of fertility was observed in male and 
female rats at inhaled fluticasone furoate doses up to 29 and 91 mcg/kg/day, respectively (approximately 3 and 9 times, 
respectively, the MRHDID in adults on a mcg/m2 basis). 
Vilanterol: In a 2-year carcinogenicity study in mice, vilanterol caused a statistically significant increase in ovarian 
tubulostromal adenomas in females at an inhalation dose of 29,500 mcg/kg/day (approximately 8,750 times the MRHDID 
in adults on an AUC basis). No increase in tumors was seen at an inhalation dose of 615 mcg/kg/day (approximately 
530 times the MRHDID in adults on an AUC basis). In a 2-year carcinogenicity study in rats, vilanterol caused statistically 
significant increases in mesovarian leiomyomas in females and shortening of the latency of pituitary tumors at inhalation 
doses greater than or equal to 84.4 mcg/kg/day (greater than or equal to approximately 45 times the MRHDID in 
adults on an AUC basis). No tumors were seen at an inhalation dose of 10.5 mcg/kg/day (approximately 2 times the 
MRHDID in adults on an AUC basis). 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 vivo rat 
unscheduled DNA synthesis (UDS) assay, and in vitro Syrian hamster embryo (SHE) cell assay. Vilanterol tested 
equivocal in the in vitro mouse lymphoma assay. No evidence of impairment of fertility was observed in reproductive 
studies conducted in male and female rats at inhaled vilanterol doses up to 31,500 and 37,100 mcg/kg/day, 
respectively (approximately 12,000 and 14,000 times, respectively, the MRHDID in adults on a mcg/m2 basis).

17  PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Medication Guide and Instructions for Use)
17.1 Asthma-Related Death Patients should be informed that LABA, such as vilanterol, one of the active ingredients 
in BREO ELLIPTA, increase the risk of asthma-related death. BREO ELLIPTA is not indicated for the treatment of asthma. 
17.2 Not for Acute Symptoms BREO ELLIPTA is not meant to relieve acute symptoms of COPD and extra doses should 
not be used for that purpose. Acute symptoms should be treated with a rescue inhaler such as albuterol. The physician 
should provide the patient with such medicine and instruct the patient in how it should be used. Patients should be 
instructed to notify their physicians immediately if they experience any of the following: Symptoms get worse; 
Need for more inhalations than usual of their rescue inhaler; Significant decrease in lung function as outlined by the 
physician. Patients should not stop therapy with BREO ELLIPTA without physician/provider guidance since symptoms 
may recur after discontinuation. 
17.3 Do Not Use Additional Long-Acting Beta2-Agonists When patients are prescribed BREO ELLIPTA, other medicines 
containing a LABA should not be used.
17.4 Risks Associated With Corticosteroid Therapy 
Local Effects: Patients should be advised 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 ELLIPTA, but at times therapy with 
BREO ELLIPTA may need to be temporarily interrupted under close medical supervision. Rinsing the mouth without 
swallowing after inhalation is advised to help reduce the risk of thrush. 
Pneumonia: Patients with COPD who have received BREO ELLIPTA have a higher risk of pneumonia and should be 
instructed to contact their healthcare providers if they develop symptoms of pneumonia (e.g., fever, chills, change in 
sputum color, increase in breathing problems). 
Immunosuppression: Patients who are on immunosuppressant doses of corticosteroids should be warned to avoid 
exposure to chickenpox or measles and, if exposed, to consult their physicians without delay. Patients should be informed 
of potential worsening of existing tuberculosis, fungal, bacterial, viral, or parasitic infections, or ocular herpes simplex. 
Hypercorticism and Adrenal Suppression: Patients should be advised that BREO ELLIPTA may cause systemic 
corticosteroid effects of hypercorticism and adrenal suppression. Additionally, patients should be instructed that 
deaths due to adrenal insufficiency have occurred during and after transfer from systemic corticosteroids.
Reduction in Bone Mineral Density: Patients who are at an increased risk for decreased BMD should be advised that the 
use of corticosteroids may pose an additional risk. 
Ocular Effects: Long-term use of inhaled corticosteroids may increase the risk of some eye problems (cataracts or 
glaucoma); regular eye examinations should be considered.
17.5 Risks Associated With Beta-Agonist Therapy Patients should be informed of adverse effects associated with 
beta2-agonists, such as palpitations, chest pain, rapid heart rate, tremor, or nervousness.
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Connect with a new ‘brand’ of CHEST

B Y  V I C K I  T E D E S C H I

Managing Editor,  CHEST

W
ith the July issue of
CHEST, a new design syn-
onymous with the new

brand of CHEST is introduced. The
new article pages are designed to
present key information, such as
abstracts, in a prominent position,
making it easier for you to find the
information you need. Articles
with enhanced content, such as
videos, have visual icons both with-
in the table of contents and at the
top of the article view.

Along with changes in the de-
sign, CHEST has made changes to
the way content is delivered. The
popular case-based sections have
been moved to online-only publica-
tion and have been curated into a
new collection called Online Exclu-
sives. These articles include the fol-
lowing sections: Chest Imaging
and Pathology for Clinicians; Se-
lected Reports; and Pulmonary,
Critical Care, and Sleep Pearls. Ul-
trasound Corner, the other case-
based series, has been published as

online-only since its launch in Janu-
ary 2013. 

Publishing these articles online
allows CHEST to include enhanced
content with them, enriching read-

ers’ experience. The articles cur-
rently are and will continue to be
indexed by PubMed, the Web of

Science, and all search engines.
CHEST’s online-only content can
be viewed in a smartphone brows-
er or on iOS devices with the
CHEST app. 

Besides moving our case-
based series to online-only,
we are also moving our Cor-
respondence section into On-
line Exclusives. Each letter
includes a link to the original
article it is commenting on,
along with the response let-
ter from the original authors.
Showcasing these articles as
Online Exclusives enables
readers to more easily see the
referenced and related mater-
ial, bringing more relevance
to these letters.

The Online Exclusives arti-
cles will still be included in
the print table of contents in
each issue with their e-page
numbers. Or, if you are not
currently receiving our
monthly issue alert, you can

sign up for it on the CHEST website
(http://journal.publ3ications.chest-
net.org). 

This month in CHEST:
Editor’s picks

B Y  D R . R I C H A R D  S. I R W I N,

M A S T E R  F C C P

CHEST Editor  in Chief

Modified Criteria for the Systemic 
Inflammatory Response Syndrome
Improves Their Utility Following 
Cardiac Surgery. By Dr. N. S. MacCallum
et al.

Do Grandmaternal Smoking 
Patterns Influence the Etiology of
Childhood Asthma? By Dr. L. L. Miller
et al.

The Right Ventricle Explains Sex 
Differences in Survival in Idiopathic
Pulmonary Arterial Hypertension.
By Dr. W. Jacobs et al.

Surfactant Protein B Gene 
Polymorphism Is Associated With Se-
vere Influenza. 
By Dr. K. K. W. To et al.

POINT/COUNTERPOINT

Should Storefront Clinics Provide
Case Finding and Chronic Care for
COPD?
Yes: Dr. P. Enright and Dr. W. Nevin
No: Dr. B. R. Celli

Allied Health 
Advocacy for pulmonary medicine 
As a health-care professional in the current envi-
ronment, take time to ask yourself a few ques-
tions—when was the last time you wrote or
contacted your state represen-
tatives/senator? Do you know
the names of local and state
representatives? There are
ways to receive daily updates
on proposals and headline
news from Washington, but
once read, what do we do with
that information?

The current decision by the
Centers for Medicare and
Medicaid Services national
coverage determination advisory group has a di-
rect impact on the pulmonary community. Despite
the National Lung Screening Trial showing a 20%
reduction in mortality when patients at high risk
were screened, the advisory group did not endorse
low-dose CT screening for lung cancer. 

The American College of Chest Physicians
(CHEST) includes members who spend much of
their day performing, consulting, or writing re-
search-related materials. We all interface with pa-
tients at a wide variety of sites and specialties:
physician, respiratory therapist, nurse practitioner,
nurse, etc. As a direct result of that interaction, the
importance of identifying high-risk patients and

performing necessary education and referrals for
testing relates directly to our practice. If we do not
speak up and educate our patients and our govern-
ment representatives, we can expect more bottom-
line decisions to define our practice. 

There is time to try to correct this advisory
group decision, but the time is now. Otherwise,
why would we continue to perform research and
refer patients?

Laura J. Miske, MSN
Steering Committee Member

Chest Infections
Is pneumonia an unintended cost of hypothermia
therapy for cardiac arrest?
Cardiac arrest is a leading cause of death in
North America, resulting in more than 330,000
deaths per year. Anoxic brain injury can occur
even after return of spontaneous circulation due
to a direct tissue injury or blood-brain barrier dis-
ruption. 

Therapeutic hypothermia (28°C to 32°C) before
cardiac arrest has been used since the 1950s as a
neuroprotective strategy during some open-heart
surgeries and in various animal models.

In 2002, two prospective randomized trials com-
pared mild hypothermia with normothermia in
survivors of out-of-hospital cardiac arrest (Bernard
et al. N Engl J Med. 2002;346[8]:557) (The Hy-
pothermia after Cardiac Arrest Study Group. 
N Engl J Med. 2002;346[8]:549). 

The induced hypothermia cohort experienced
better survival and neurological outcomes (num-
ber needed to treat 4 and 6, respectively, at dis-
charge). 

More recently, pneumonia emerged as a poten-
tial complication in survivors
of cardiac arrest managed
with therapeutic hypothermia
(Woo et al. Am J Emerg Med.
2014;32[2]:150). It was associ-
ated with longer need for ven-
tilatory support, higher
tracheotomy rate, longer ICU
stay, higher C-reactive protein,
higher body temperature, and
lower PaO2/FIO2 (Pabst et al.
Respir Care. 2013;58[9]:1514).

Moreover, this risk appears to be different if hy-
pothermia is used in traumatic brain injury or
poststroke patients (Lyden et al. Ther Hypothermia
Temp Manag. 2013;3[1]:3).

A Chest Infection NetWork highlight session will
be presented at CHEST 2014 in Austin, addressing
the risk of pneumonia after therapeutic hypother-
mia. The session will review the current evidence,
the risk factors described for developing pneumo-
nia in this cohort, the pros and cons of treatment
or prophylaxis, and the impact it may have on fu-
ture outcomes. 

Dr. Hassan K. Bencheqroun, FCCP
Steering Committee Member

NETWORKS: Fight for low-dose CT; hypothermia therapy

MS. MISKE DR. BENCHEQROUN

‘Online Exclusives’ are a highlight of the redesigned journal.
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Three CHEST boards and IAC meet to talk strategy

A
first of its kind meeting for CHEST emerged
from a strategic planning session conducted
by the Industry Advisory Council (IAC). The

strategic planning session was held to discuss how
to render the IAC meetings more relevant. The re-
sults from that strategy session showed that most
important to industry members was to have mean-
ingful dialogue with CHEST leadership on current
topics of interest to their businesses. Consequently,
on April 30, the CHEST Board of Regents, The
CHEST Foundation Board of Trustees, and the
CHEST Enterprises Board of Directors connected
with IAC members to exchange ideas on health-
care and advance knowledge collaboratively. 

The meeting, with breakouts co-chaired and fa-
cilitated by CHEST board members, included the
following agenda topics: 

P Innovation on new drug development; 
P Comparative effectiveness research;
P Payment reform;
P Sunshine Act; 
P Patient–reported outcomes (PROs); 
P Care transitions and new care models;
P Personalized medicine / molecular testing; and
P Industry-supported education – CME and non-

CME. 

The Board presidents provided insight into their
CHEST entity in a brief introduction and also
shared with the IAC ideas on how CHEST and in-
dustry might work together toward exchanging

ideas and providing the best treatment options for
patients with chest diseases. 

Following the breakouts, the groups reconvened
together to report results of their conversations.

This inaugural event truly exemplified CHEST’s
mission of championing the prevention, diagnosis,
and treatment of chest diseases through education,
communication, and research.

(L-R) Dr. Jay Peters, FCCP (CHEST Foundation Trustee), discusses new drug developments with Dr. Craig S.

Conoscenti, FCCP (Director, Idiopathic Pulmonary Fibrosis Program Lead, Clinical Development and Medical

Affairs-Respiratory, Boehringer-Ingelheim Pharmaceuticals, Inc); and Mr. Henry McMillan (Director of

Respiratory Marketing, Sunovion Pharmaceuticals, Inc).
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Make a Foundation gift to help people worldwide 

T
he CHEST Foundation offers
grants for community service
and humanitarian projects

making an impact in the United
States and around the world. 

Dr. Khoulood Fakhoury, FCCP, re-

ceived the 2013 CHEST Foundation
Community Service Grant honoring
D. Robert McCaffree, MD, Master
FCCP, for the project: Mobile Clinic
in Lebanon: Influenza Vaccination
and Infection Control Education

Among Syrian Refugee Camps. 
With funding from The CHEST

Foundation, Dr. Fakhoury was able
to share her expertise with a mobile
clinic supported by Health Outreach
to the Middle East. The mobile clin-

ic team used a medically equipped
van to travel to villages and rural,
underserved areas to provide free
medical and dental services for the
poor, unreached population in
Lebanon. 

With an influx of hundreds of
thousands of Syrian refugees, this
mobile unit has been actively serv-

ing through reg-
ular trips to the
refugee camps
since 2012. The
mobile clinic
was able to trav-
el to several ar-
eas in Lebanon,
including Beirut,
Debayeh,
Tripoli, and
Zahle. In Zahle

alone, more than 500 Syrian refugee
families were waiting for help from
the mobile clinic.

These communities have a high
incidence of infection epidemics,
and this project provided as many
refugees as possible, including many

children and
older individu-
als, with in-
fluenza
vaccine free of
charge. 

In addition,
during those
visits, the mo-
bile clinic
team conduct-
ed medical ed-

ucational classes on infection
control measures concentrating on
hygiene, hand washing, and envi-
ronmental control that included to-
bacco smoke avoidance. Education
material about infection prevention
and control, tobacco smoke danger,
and basic health care was also dis-
tributed during visits. 

Countless families expressed,
through tears, how thankful they
were for the help and medical ser-
vices provided and for the compas-
sion shown to them.

Contributions to The CHEST
Foundation helped support this vital
program. This is just one example
of the many programs where you
can make an impact helping people
with the immediate health-care ser-
vices they need most. 

Join us in supporting these life-
changing grants and make a dona-
tion today at chestnet.org/
foundation or contact Patti Steele,
Annual Fund Manager, at 224/521-
9527.

DR. FAKHOURY
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B Y  D R . D AV I D  L .

B O W T O N, F C C P

P
erhaps no other concept in
modern medicine is surround-
ed by as much misunderstand-

ing and controversy as that of death
by neurologic criteria, or brain death. 

Legal challenges to brain death
have spanned the
gamut of contin-
uing life support
for a legally dead
patient to deny-
ing a family’s re-
quest to
continue support
for their dead
child.

Two recent,
highly publicized
cases highlight the poles of these
controversies and concerns. In No-
vember 2013, Marlise Muñoz was de-
clared brain dead. She was 33 years
old and 14 weeks’ pregnant. Concor-
dant with the patient’s wishes, the
husband requested that the hospital
remove the patient from mechanical
ventilatory support. Citing Texas law
that precludes the withholding of
life-sustaining treatment to a preg-
nant patient, the hospital refused, de-
spite the logical fallacy of
withholding life support from a per-
son declared dead. 

In December 2013, 13-year-old Jahi
McMath was declared brain dead.
Her parents obtained a court order to
prevent the hospital from discontinu-
ing ventilatory support. A better un-
derstanding of the development of
the concept of brain death and the
incorporation of recent evidence into
its determination may reduce the
confusion and misunderstandings
surrounding the determination of
brain death.

Three reports in 1959 describe
death of the nervous system and
brain death (coma dépassé) building
upon clinical and laboratory data
from the 1930s relating the cessation
of brain blood flow and EEG activity
to ensuing apnea and subsequent car-
diac arrest (Machado et al. J Med
Ethics. 2007;33[4]:197). With the in-
creasing sophistication of critical care
support, especially mechanical venti-
lation, the loss of central respiratory
drive no longer meant imminent
death, and patients could be support-
ed for long periods of time without
recovery of brain function. 

In 1968, an ad hoc committee at
Harvard Medical School proposed a
definition of irreversible coma and
brain death (Beecher et al. JAMA.

1968;205[6]:337). They posited that
any organ that no longer functions
and has no possibility of functioning
again was “for all practical purposes
dead.” The goals of the committee
were (1) to reduce the suffering of
patients and families and the care
burden of hospitals; and (2) mitigate
the controversies that surrounded ob-
taining organs for transplantation. 

The committee then set out their
rationale for their proposed charac-
teristics of the permanently nonfunc-
tioning brain. Subsequently, in 1976,
The Conference of the Medical Royal
Colleges and their Faculties in the
United Kingdom required a deeply
comatose state, irremediable struc-
tural brain damage, and irreversible
cessation of brain stem function to
ascertain brain death (Spinello. J In-
tensive Care Med. May 2014, in press). 

In 1981, the National Conference
of Commissioners on Uniform State
Laws approved the Uniform Deter-
mination of Death Act (UDDA), cod-
ifying the legal concept of brain
death. Thirty-six states and the Dis-
trict of Columbia have enacted the
UDDA, but legal precedent and
statutes in the remaining states are
consistent with the UDDA. New
York and New Jersey require that a
family’s religious or moral views be
considered in the process following
the determination of brain death
(Gostin. JAMA. 2014;311[9]:903); in all
other states, clinicians are not re-
quired to consult with family prior to
withdrawing ventilatory support
from the brain dead patient. 

‘No reports of clinical recovery’
However, the UDDA does not define
brain death but rather states that “a
determination of death must be made
with accepted medical standards” (Wi-
jdicks et al. Neurology.
2010;74[23]:1911). The American
Academy of Neurology (AAN) pub-
lished a practice parameter in 1995 to
guide clinicians in the determination
of brain death; this was updated by
their Quality Standards Committee in
2010 (Wijdicks et al. Neurology.
2010;74[23]:1911). In the updated guid-
ance document, the committee stated:
“There are no reports of clinical recov-
ery in patients after the clinical diagno-
sis of brain death has been determined
using the AAN practice parameter.” 

It is striking, however, that there
appears to be an inconsistent ap-
proach and criteria for the determi-
nation of brain death across
hospitals, and even amongst special-
ties within a hospital (Powner et al.
Crit Care Med. 2004;32[6]:1284). Fur-

ther, in most states, any physician is
permitted to ascertain brain death,
though some states have now added
requirements for specific qualifica-
tions and/or confirmation by a sec-
ond physician (Spinello IM. J Intensive
Care Med. May 2014, in press). 

These inconsistencies in criteria,
process, and experience may be re-
sponsible for reports in the lay press of
recovery following pronouncement of
brain death. Every hospital should
have a validated, well-defined process
for the evaluation of brain death guid-
ed by the AAN practice parameter. 

A single exam
In most states, a single exam is re-
quired to determine brain death. The
clinical setting and the results of
imaging studies should be used to de-
termine the duration of observation
needed to exclude the possibility of
recovery. Given that the patient
should be normothermic, have a nor-
mal systolic blood pressure, have
both a history and imaging studies
supporting an irreversible cause of
coma, and that drugs and toxins must
be excluded as a cause of coma, this
observation period is uncommonly
less than several hours. 

Confounded by movement
Movement of the patient with devas-
tating brain injury is often a con-
founder in the determination of
brain death.

This is also a source of confusion
and concern for the family. Plantar re-
flexes have been commonly reported
in patients pronounced brain dead.
Head turning in response to noxious
stimuli, repetitive leg movements, fa-
cial myokymia, and other movements
have been observed (Wu et al. Crit
Care. 2013;17[4]:440; Wijdicks et al.
Neurology. 2010;74[23]:1911). When

this is observed, knowledge of the po-
tential reflex arcs is needed, and con-
sultation with a neurologist or other
physician skilled in brain death deter-
mination is usually appropriate. 

Movement can sometimes extend
to apparent respiratory activity. This
can be caused by ventilator autocy-
cling due to variations in circuit pres-
sure (especially in a noncompliant
lung or with large tidal volumes) or
triggering due to cardiac-induced al-
terations in transpulmonary pressure.
The latter is most common in a hy-
perdynamic circulatory state. 

Apnea is a critical criterion for the
determination of brain death and is
most reliably assessed when the pa-
tient has been removed from the me-
chanical ventilator. During testing,
apnea should be present despite
achieving a PaCO2 of greater than or
equal to 60 mm Hg, or 20 mm Hg
above the baseline to support the di-
agnosis of brain death. 

Some patients, especially those
who are hemodynamically unstable
or who require high levels of PEEP
to support oxygenation, may not tol-
erate the apnea test without oxygen
desaturation or hypotension. 

Most commonly, the apnea test is
performed with the patient off the
ventilator and 6 L/min of oxygen
flowing through an insufflation
catheter placed near the carina. We
prefer to use a modified Mapleson cir-
cuit with enough flow to only partially
distend the anesthesia bag in the cir-
cuit. With this arrangement, one can
look not only at the patient’s chest
wall and abdomen for signs of respira-
tory activity but also look for cyclic
changes in the level of bag inflation. 

In patients with ARDS, trauma in-
volving the chest or other causes of
oxygenation failure, CPAP, with or

CRITICAL CARE COMMENTARY: Brain death Ð patient, law, and family

DR. BOWTON

E D I T O R ’ S  C O M M E N T

In this thorough and somber com-
mentary, Dr. Bowton

clearly points out how
much gray remains in a
world that demands black
and white certainty.

Brain death, and its im-
plication, is not an exact
diagnosis, which impacts
the family, society, and
the care-giving team, but
most of all, the patient. 

As there are times that brain
death cannot be truly determined,
we must be mindful that our pri-
mary goal is always the patient,

then the families, society, and oth-
ers. As a practitioner in
New York, where family
discussion is the law, I
have not found this to be
a great impediment; with
palliative care and pas-
toral support, most issues
can be resolved. As we
progress in our knowl-
edge, a more global uni-

fied approach would be
welcomed.

Dr. Peter Spiro, FCCP
Section Editor

Continued on following page
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without an antecedent recruitment
maneuver may facilitate successful
completion of the apnea test (Hocker
et al. Neurocrit Care. 2014;20[2]:298). 

Controversy over ancillary testing
There are no well-designed prospec-
tive studies examining the accuracy of
ancillary tests for the determination
of brain death using the appropriate
control group of patients with coma
but who are not brain dead and with
blinding of the interpretation of the
study results to the clinical setting. 

Brain death is not synonymous with
complete neuronal death. While corti-
cal areas exhibit moderate to severe
histopathologic ischemic changes in
the large majority (but not all) of
brain dead patients, the basal ganglia
and diencephalon inconsistently
demonstrate these changes (Wijdicks
et al. Neurology. 2008;70[15]:1234).
Thus, it may not be surprising that
both false-positive (test positive for
brain death – clinically not brain dead)
and false-negative (test negative for
brain death – clinically brain dead) re-
sults have been reported for virtually
all tests proposed for confirmatory
testing, including CT angiography,
transcranial Doppler, and nuclear
brain scan. Confirmatory testing is
most commonly used in patients who
cannot complete an apnea test. 

It has been forcefully argued that,
in adults, confirmatory tests should
not be done (Wijdicks. Neurology.
2010;75[1]:77). There will be some
patients in whom brain death cannot
be definitively determined. When all
criteria of the AAN guidelines cannot
be fulfilled, clinicians should err on

the side of concluding that the pa-
tient is not brain dead and turn their
efforts toward counseling the family
regarding the likelihood of neurolog-
ic recovery and assisting the family in
ascertaining the desires of the patient
under these circumstances. 

It is vital that care providers not lose
perspective on the plight of the family
in these settings. The symbolic power
of a beating heart to a parent, spouse,
or loved one cannot be underestimat-
ed. Family members who observe re-
suscitation efforts have been shown to
have a lower incidence of posttrau-
matic stress disorder symptoms ( Jabre
et al. N Engl J Med. 2013;368[11]:1008). 

A recent trial demonstrated that
family presence during the brain
death determination had an increased
understanding of brain death with-
out an adverse impact on emotional
well being (Tawil et al. Crit Care Med.
2013;42[4]:934). A consistent process
for determination of brain death, en-
gagement of the family in the brain
death evaluation and helping them
understand the meaning of patient
movements that can be distressingly
misinterpreted, and honesty when a
definitive determination of brain
death cannot be determined will not
remove the misunderstanding or con-
troversy surrounding a diagnosis of
brain death but will serve to ensure
its accurate and humane application.

Dr. Bowton is Professor,
Section on Critical Care,
Department of
Anesthesiology, Wake Forest
Baptist Health, Winston-

Salem, North Carolina. 
Read previous Critical Care
Commentaries online.

ABIM MOC changed in 2014. Know the facts.
B Y  PA M  B E AT O N

Manager,  CHEST Educational  Accreditation

and Cer ti f ication Ser vices

What do Maintenance of
Certification changes mean for
CHEST members?
P Current certification(s) will be
honored through the expiration year
on that certificate and diplomates be
reported as “certified” on the ABIM
website through that year (assuming
current and valid license is held). 
P If you are currently enrolled in the
MOC program and your certification
is valid, you will be “Meeting MOC
Requirements” in 2014. However,
you will need to go to your Physician
Login on ABIM.org and indicate
which certification(s) you are choos-
ing to maintain. You will need to
complete an MOC activity by De-
cember 31, 2015, to keep your “Meet-
ing MOC Requirements” status. Note
the following: 

• 100 points are required every 5
years.

• Some activity is required every 2
years.

• 20 points are required in Part II
(Lifelong Learning and Self-As-
sessment).

• 20 points are required in Part IV
(Practice Performance Assess-
ment).

• The other 60 points could be in
either Part II or Part IV.

P If you are not currently enrolled in
the MOC program and your certifi-
cation is valid, to be reported as
“Meeting MOC Requirements,”
you’ll need to log in to ABIM.org and
enroll by indicating which certifica-
tion(s) you choose to maintain. 

What does this mean for
‘grandfathers’?
P If you hold certification(s) that are
valid indefinitely, you will not lose
those certification(s).
P The points earned every 2 years
will count toward your 5-year re-
quirement and also count toward the
milestones for the certifications you
are maintaining. You need to pass the
exam every 10 years in each certifica-
tion area you choose to maintain.
ABIM will honor the previous exam
program rules for certificates that ex-
pire between now and December 31,
2023. Future exams for certificates
that are contingent upon “Meeting
MOC Requirements” will be due 10
years from when they were last

passed. You will also earn 20 MOC
points for your first exam attempt in
each certification area.

How long will MOC take?
P The changes to the MOC program
are designed to spread out the require-
ments over time so that physicians
will not feel pressured to complete
multiple activities at one time.
P The ABIM estimates you will be
investing anywhere from 5 to 20
hours per year in professional devel-
opment activities in order to be re-
ported as “Meeting MOC
Requirements.”

How can CHEST help you meet
MOC requirements?
P CHEST has four (4) Part II Assess-
ment and Improvement Modules

(AIM) for 10 points and 2 AMA PRA
Category 1 CreditsTM each : Critical
Care AIM I, Critical Care AIM II,
Pulmonary AIM I, and Sleep AIM I.
P Additional Part II modules are be-
ing developed for CHEST 2014
P CHEST has one (1) Part IV Perfor-
mance Improvement Module (PIM)
for 20 points and 20 AMA PRA Cate-
gory 1 CreditsTM: Performing EBUS-
TBNA to Diagnose Small Cell Lung
Cancer

The above information has been ap-
proved by the American Board of Inter-
nal Medicine as of May 22, 2014. 

For more information about
CHEST’s MOC products, please e-
mail cme@chestnet.org. For ques-
tions specific to enrolling in MOC
and ABIM requirements, please e-
mail MOC2014@abim.org.

Continued from previous page
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Nonphysicians coming to ABIM certification boards
B Y  A L I C I A  A U LT

Frontline Medical  Ne ws

ORLANDO – The American Board
of Internal Medicine is taking a po-
tentially controversial step into the
future by adding nonphysicians to
both its main board and its subspe-
cialty boards, a move that would give
them a say in what defines being a
good doctor.

The ABIM began the change in its
governance process about 3 years
ago, and took the first steps last July
when it broke up its 29-member
board of directors into two smaller
panels: the board of directors and the
ABIM council. The board will focus
on governance issues, and the council
will hone in on the assessment
process itself. Recently, the board ap-
proved the addition of two new
“public” members, including a health
care executive and an official with a
consumer organization. 

Now, the ABIM is reworking its
subspecialty boards, which will also
soon add public, nonphysician mem-
bers. There will be fewer subspecialty
boards, and they will also add exam
committees that are entirely made up
of physicians.

Why the new structure? 
One of the ABIM’s core roles is

“to offer a professionally sanctioned
definition of what a good doctor
is,” said Dr. Richard J. Baron, presi-
dent and chief executive officer of
the ABIM, in an interview. Physi-
cians have always defined what that
means, he said. But the world has
changed, and “the definition doesn’t
just belong to doctors,” said Dr.
Baron, who is also a past chair of
the ABIM board. 

Physicians now have to answer to
payers that want to reward perfor-
mance and measure quality. They
also have to answer to patients. “It’s
hard for us to say whether we are
meeting the needs of our patients if
we don’t find ways to ask them if we
are. That’s a pretty important evolu-
tionary transformation in assessing
how well we do what we do,” Dr.
Baron said. “Having patients around
the table as we think about the stan-
dards that we generate will help us
have some assurance that we’re actu-
ally doing that.”

By the same token, as physicians
start working more with health care
teams, having a team member help
define what makes a good doctor
also makes sense, said Dr. Baron.

The ABIM will soon announce the
names of the nonphysicians who
were confirmed in April by the ABIM

Board. One is a health care executive
who has experience heading a Medic-
aid managed care company and has
also been a senior official with the
Department of Health & Human
Services. The second is the leader of

a widely respected consumer organi-
zation, said Dr. Baron.

The main board now has 12 direc-
tors, with a maximum of 15. Up to
20% of the board’s membership can
be made up of noninternists. 

The council has up to 18 members,
and will:
P Determine the requirements for
certification and maintenance of
certification across all the internal

Continued on following page
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medicine disciplines.
P Harmonize ABIM standards with
those of other recognized physician
education and assessment initiatives.
P Set and integrate operational poli-
cies and procedures across the spe-
cialty boards.
P Evaluate proposals for new special-
ties/focused practice areas.

Some subspecialty board members
migrated to the council. And the
council has some at-large members
with expertise in performance im-
provement, quality measures, or
health information technology. The
council also will add members who
can offer the patient, caregiver, and
health care team perspective.

Overhaul of subspecialty boards
The ABIM also decided it was time
to reorganize the subspecialty boards,
in part so they could more effectively
design quality improvement and per-
formance assessment modules for the
MOC process.

The role of the subspecialty
boards is to define, refine, and set

standards in certification and MOC
in the discipline; perform
oversight/review of performance as-
sessments in the discipline; and build
partnerships with societies and other
organizational stakeholders in sup-

port of ABIM work.
In the past, the subspecialty boards

were mainly charged with developing
the exam for each specialty. But as
the certification and MOC processes
have evolved, the subspecialty board

members have not been equipped to
flesh out the exam, said Dr. Baron.

Each new board will have from six
to eight members, with physicians
from the particular specialty. But the
committees also will have at least
one community physician in nonaca-
demic practice and two public, non-
physician members. This will
include, for example, a nurse practi-
tioner who’s part of a patient-cen-
tered medical home. And it also will
include someone who can give the
patient or caregiver perspective, said
Dr. Baron. Each of the boards will
also have an committee that develops
the exam questions in that discipline.

The ABIM has selected subspecial-
ty board members for pulmonary dis-
ease, internal medicine, critical care
medicine, endocrinology, diabetes
and metabolism, gastroenterology,
geriatric medicine, hematology, infec-
tious disease, medical oncology,
nephrology, and rheumatology.

Members of the committees will
be announced in July. 

aault@frontlinemedcom.com

On Twitter @aliciaault

C O M M E N T A R Y

Dr. Daniel Ouellette, FCCP, com-

ments: Thirty years ago, passing a
board examination in internal med-
icine or one of its subspe-
cialties was a rite of
passage. The successful
examinee had proven that
they had mastered the
complexities of their cho-
sen medical discipline.
One understood that
there was more to clinical
practice than medical
knowledge, but the public demon-
stration of sufficient medical
knowledge was a core requisite of
that practice. 

As a profession, we grudgingly
accepted first recertification, and
then the mysterious Maintenance

of Certification process, as proof
of our continued intellectual com-
petency. We assented without

much complaint to the in-
creased costs and the con-
stantly changing specifics
of the certification
process. 

Now we learn that oth-
ers, such as community
physicians, health care
executives, and consumer
advocates, will have a

place on the ABIM to pass judg-
ment on the professional, knowl-
edge-based, assessment of experts
in internal medicine and its subspe-
cialties. Instead of just “taking our
boards,” it may well be time to
speak up and take them back!

Continued from previous page

B Y  A L I C I A  A U LT

Frontline Medical  Ne ws

T
he American Board of Internal Medicine says
that “a substantial majority” of the nation’s
internists have met the new Maintenance of

Certification requirements as of May 1, the dead-
line for doctors to be listed publicly on the ABIM’s
website as having met those standards.

The ABIM reported that “despite vocal con-
cerns” from physicians, some 150,000 have en-
rolled in the MOC program, 50,000 since the new
requirements were instituted on Jan. 1.

As part of the new MOC, every 2 years, physi-
cians who are certified by the ABIM must earn at
least some points by completing some of the edu-
cational activities approved for MOC credit. At the
5-year mark, they must earn 100 points, as well as
complete patient safety and patient survey activi-
ties, to be considered up to date. Previously, physi-
cians were given 10 years to earn 100 points. They
must also pass their board exam every 10 years.

“We are listening to the feedback we have re-
ceived from the community about changes to our
program, but at the same time the public is seek-
ing a way to know that their doctor is ‘keeping up
in their field,’ ” Dr. Richard Baron, ABIM president
and chief executive officer, said in a statement. 

A petition to overturn most of the MOC changes
begun by Dr. Paul Teirstein, chief of cardiology and
director of interventional cardiology for Scripps
Clinic in La Jolla, Calif., has collected more than
14,000 signatures since it was posted in late March. 

According to the ABIM, since Jan. 1, physicians
have claimed more than 245,000 hours of Continu-
ing Medical Education (CME) through their MOC

involvement, and nearly 20,000 physicians have al-
ready met their MOC requirements through 2015.

“MOC has clearly sparked a national conversation
focused on what regular assessments are appropriate
for ongoing specialty certification,” Dr. Baron said.
“We must look at how the MOC process meets the
needs of physicians, patients, and others who rely on
it as an indicator of a provider’s expertise.”

The ABIM continues to say that MOC is needed
because it is desired by patients and payers. “Those
who choose to meet ABIM’s MOC requirements are
differentiating themselves from some of their col-
leagues. They are saying, ‘I’m a cardiologist or on-
cologist, or whatever specialty they are certified in,
who is meeting a standard set by my peers.’ That is a
powerful statement to make to their patients, and to
themselves,” Dr. Clarence H. Braddock III, chair-

elect of the ABIM Board of Directors, said in the
ABIM statement.

The Board also said it is responding to criticism
by making changes to the MOC program, including
giving “credit” for activities physicians already are
doing to maintain their knowledge base and im-
prove their practices. It said it recognizes more than
270 programs created by medical societies, health
systems, and others and that 32,000 ABIM diplo-
mates already have fulfilled some requirements of
MOC using those pathways. “We recognize that the
MOC program is not perfect, and we are commit-
ted to constant assessment of it,” said Dr. Baron. 

That may not be enough for some physicians.
Another group, Change Board Recertification,

was started in 2010 with the aim of completely
overhauling the MOC process.

ABIM says majority meet new MOC requirements
V I E W  O N  T H E  N E W S

Dr. Eleanor Summerhill, FCCP, comments:

The new MOC requirements that became ef-
fective on Jan. 1, 2014, have met with signifi-
cant criticism from practicing physicians.
Nevertheless, the majority of physicians with
time-limited board certifications have enrolled
in the program, as hospital privileges and in-
surance reimbursements are often linked to ac-
tive certification. 

Whereas it is largely agreed that some mea-
sure of ongoing knowledge and competence is
vital to setting standards for the profession and
protecting the interests of patients, many physi-
cians raise significant concerns regarding the
current process. These include overly burden-

some costs and time commitments as well as rel-
evance to actual practice. 

Finally, there is a paucity of data demonstrat-
ing that the MOC recertification process actually
translates to improved physician performance in
the clinical setting. A number of recommenda-
tions have been suggested to improve the recerti-
fication process. These include decreasing the
costs of recertification by the ABIM; customiz-
ing the process to dovetail with an individual
physician’s actual practice; testing not only rote
knowledge, but also physician ability to accesses
and utilize information; and further research to
demonstrate efficacy in achieving and demon-
strating physician competence. 
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C L A S S I F I E D S
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For Deadlines and More Information, 

Contact: John Baltazar
Tel: (917) 488-1528 

Email: jbaltazar@americanmedicalcomm.com

Pulmonologist 
Bronson Healthcare Midwest has an exciting opportunity for a Board
Certified Pulmonologist to join an established pulmonary group.
Group provides inpatient consults and maintains an outpatient 
pulmonary practice, which is located on the campus of Bronson
Methodist Hospital. Evening coverage is provided by the Bronson
Adult Critical Care service. This would be an employed position 
offering a competitive salary and bonus structure with 
comprehensive benefits and relocation.

Bronson Healthcare Midwest is a subsidiary of Bronson Healthcare
Group in Kalamazoo, Michigan. The practice operates within 
Bronson Methodist Hospital which is an award winning, tertiary
healthcare system serving 10 counties in southwest Michigan.
With a workforce of more than 7,000, Bronson is one of the area's
largest employers. We offer a full range of services from primary care
to advanced critical care and have multiple service locations in 
Kalamazoo, Calhoun and Van Buren counties.

Kalamazoo, located midway between Detroit and Chicago, is a 
diverse university town with highly rated public schools and 
affordable real estate.  Offering art, symphony, theater, museums
and year round festivals, there are many activities for the whole 
family including numerous parks, lakes, fine dining and Lake 
Michigan is less than an hour’s drive away. 

For more information about Bronson or Kalamazoo visit
www.bronsonhealth.com or www.kalamazoomi.com
Interested candidates my contact Cadace Lee at 
269-341-8631 or leeca@bronsonhg.org

Alabama
Seeks a Pulm/CC Physician Immediately!

• Established, hospital-owned practice
• Employment w/excellent 

compensation package
• 101 open ICU beds
• 881 bed Level I Trauma/

Regional Referral Center
• Teaching opportunity with UAB
• 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
or 256-265-7073.

Pulmonary/Critical Care Clinician/Educator

The Oklahoma City Veterans Affairs Medical Center (VAMC), in 
conjunction with the University of Oklahoma Health Sciences Center is
seeking a full-time staff physician to be a Pulmonary/Critical Care
provider. The Oklahoma City VAMC is a tertiary care facility serving 
Oklahoma and part of northern Texas and an integral part of the 
educational and research mission of the University of Oklahoma Health
Sciences Center. Candidate will have a concurrent faculty appointment. 

QUALIFICATIONS: Candidates will be considered who are U.S.Citizens
(non-citizens may be appointed when it is not possible to recruit 
qualified citizens in accordance with VA policy). Candidates must be 
proficient in spoken and written English, Board Certified/Board Eligible
in Pulmonary and Critical Care Medicine. Applicants must have a current,
full, and unrestricted license to practice in a state, territory or common-
wealth of the United States or District of Columbia. 

POSITION SUMMARY: The physician will participate in inpatient and
outpatient quality care, teaching, and research related to pulmonary and
critical care diseases. He/she will apply national and VA guidelines to 
patient screening, surveillance and management of such diseases. Candidate
must be proficient in bronchoscopic procedures, including EBUS and 
navigational bronchoscopy. Candidate will participate in the education and
supervision of trainees. A strong research experience is preferred. Successful
candidate must qualify for a faculty appointment at the University of 
Oklahoma Health Sciences Center. 

Submit curriculum vitae to: 

Nancy McClure, Recruiter 
E-mail: Nancy.McClure@va.gov

Phone:  (405) 456-5777

 

South Florida Critical Care Medicine - Nocturnist  

About the Opportunity:  
0HPRULDO� +HDOWKFDUH� 6\VWHP¶V� ,QWHQVLYLVW� SURJUDP� LV� H[SDQGLQJ�� 7KH� SURJUDP� LV�
currently comprised of 21 full time intensivists, providing 24/7 ICU coverage at multiple 
locations within The Memorial Healthcare System. In addition to critical care, many of our 
intensivists hold multiple Board Certifications including infectious diseases, pulmonology, 
surgery and neuro-critical care. This is a full-time employed position with competitive 
EHQHILWV� DQG� FRPSHQVDWLRQ� SDFNDJH�� ³VRYHUHLJQ� LPPXQLW\´�� SDLG�&0(�� VWDWH� RI� WKH� DUW�
equipment (including EPIC EMS, digital Olympus bronchoscopes, intubation scopes, 
Glidescopes, Sonosite Ultrasounds etc)  
 

Qualifications & Responsibilities:  
The program is seeking four (4) dedicated critical-care nocturnists to join the existing 
team.  The nocturnists will integrate into the existing operational structure as the program 
expands to cover additional critical care units. Critical care coverage is provided in 12 
hour in±house shifts, 7pm to7am ± averaging approximately 15 shifts per month. The 
successful candidates will have excellent clinical skills, a broad knowledge base in 
critical care and be dedicated to providing high quality, evidence based care.  
Candidates must be BC/BE. 
 

About Memorial Healthcare System:  
Memorial Healthcare System is a 1,900-bed healthcare system located in South Florida 
and is highly regarded for its exceptional patient- and family-centered care. 0HPRULDO¶V�
patient, physician and employee satisfaction rates are among the most admired in the 
country, and the system is recognized as a national leader in quality healthcare.   
 

About South Florida:   
South Florida offers quality of life, is rich in cultural and recreational amenities, and offers 
pristine beaches, top-rated golf courses, museums and world-class dining. The greater 
Ft. Lauderdale area offers numerous communities in which to raise a family. In addition, 
Florida has no state income tax.  
 

To inquire about this opportunity, visit memorialphysician.com 
 

                                                          

 

Hendersonville–
Western North Carolina

BC/BE Pulmonary/Critical Care Medicine
Physician inpatient/outpatient hospital-em-
ployed practice opportunity (Sleep Medi-
cine optional) 1:3 call. Practice adjacent to
222-bed UNC Health Care-affiliated
Pardee Hospital. Beautiful Hendersonville,
WNC (near Asheville). No Visa Sponsor-
ship. No Placement Firm Inquiries.

CV to: Lilly Bonetti, (828) 694-8342
lilly.bonetti@pardeehospital.org
www.pardeehospital.org

La Jolla, 
CALIFORNIA

Established practice looking for Pulmo-
nologist to join the Practice of Pulmonary
and Sleep. Ultramodern High tech office in
Pristine area. 

Call 
859-581-0400 

or email 
JRVevaina@yahoo.com

New Mexico
San Juan Regional Medical Center in Farmington, NM is re-
cruiting a Pulmonologist to join The San Juan Regional Heart
Center with a focus on pulmonary hypertension and right heart
catheterizations and will participate in acute consults. This is a
Hospital-employed, cardiovascular practice setting with a com-
petitive compensation plan, benefit package, relocation, and a
sign-on bonus.

Contact Terri Smith: 888-282-6591  tsmith@sjrmc.net

Pulmonologist Locums
Bronson Healthcare Midwest in Kalamazoo, Michigan, is seeking
a Board Certified Pulmonologist to provide locums work a week or
weekend per month for their established pulmonary group.

The group provides inpatient consults and maintains an outpatient
pulmonary practice, which is located on the campus of Bronson
Methodist Hospital. Evening coverage is provided by the Bronson
Adult Critical Care service.

This would be an employed contracted position covering travel,
meals and malpractice insurance. 

Interested candidates may contact 
Cadace Lee, 269-341-8631, leeca@bronsonhg.org

Kentucky
Enjoy a work-life balance with this wonderful outpatient opportunity!
Lexington Clinic is seeking a full-time BC/BE Pulmonologist to join
a busy practice located in Lexington, Kentucky. This is an outpatient
Pulmonary/Sleep Medicine opportunity with no inpatient responsi-
bilities. The ideal candidate will be Board Certified in Pulmonary
Disease and Sleep Medicine. Physician-owned; no hospital call;
large internal referral base; favorable payer mix; AASM Accredited
Sleep Center; Endoscopy and Surgical Center. Lexington Clinic is
the largest and oldest private multi-specialty group practice in the
Commonwealth of Kentucky, consisting of primary care physicians,
medical surgical specialists and allied health professionals. This 
position will offer a competitive salary plus potential productivity
bonus, excellent benefits, CME and relocation allotment. Partner-
ship is available after one year.

Please visit www.lexingtonclinic.com for more information. 

Interested candidates please contact: Audra Davidson, Manager,
Physician Recruitment; Email adavi@lexclin.com
Office 859.258.4135 / Cell 859.230.4417 EOE

Alabama
Forbes Top Ten Smartest City Seeks a
Pulm/CC Physician Immediately!

• Established, four physician practice
• Highly competitive salary 

w/productivity incentive
• Partnership track w/401k, 

paid vacation and CME allowance
• 1:5 Call
• EMR
• 101 open ICU beds
• 881 bed Level I Trauma/

Regional Referral Center

Interested physicians should contact: 
Kimberly Salvail, Huntsville Hospital –
kimberly.salvail@hhsys.org
or 256-265-7073.

Disclaimer

Chest Physician assumes the statements made in classified advertise-

ments are accurate, but cannot investigate the statements and assumes

no responsibility or liability concerning their content. The Publisher re-

serves the right to decline, withdraw, or edit advertisements. Every ef-

fort will be made to avoid mistakes, but responsibility cannot be accepted

for clerical or printer errors.
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Why is this patient short of breath?

In just six minutes Shape® can help drill down to the root cause of  exertional

dyspnea – right in the clinic. Shape is simple, objective and intuitive. With

our pay-per-procedure plan there’s no cost for the device. Shape elevates 

cardiopulmonary exercise testing to a new level. 

Learn more by calling 1-888-SHAPE98 (888-742-7398)

or by visiting www.shapemedsystems.com.
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SHAPE ™

A simple, six-minute in-office test can help you find out
with no capital risk to your practice.
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