
ICU patients with COPD and IPF seldom are asked about 

resuscitation or intensity of care, said Dr. Michael J. Waxman.
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ICU palliative care 
falls short for COPD

BY AMY KARON

Frontline Medical News

P
atients with chronic ob-
structive pulmonary dis-
ease or interstitial lung 

disease have longer stays in 
the intensive care unit, yet 
are less likely than patients 
with metastatic cancer to 
receive comprehensive pallia-
tive care.

This finding, reported in 
Annals of  the American Tho-
racic Society, underscores 
the need to expand palliative 
care programs, incorporate 
elements of  palliative care 
into routine ICU practices, 
and identify the most effec-
tive components of  palliative 
care, said experts who were 
not involved in the study. 

  “Patients with metastat-
ic cancer are more likely 
to discuss goals of  therapy 
and code status with their 
inpatient physician and then 
receive referrals to palliative 
care,” said Michael J. Wax-
man, MD, FCCP, medical 
director of  the intensive care 
unit at Research Medical 
Center in Kansas City. “I can 
share many anecdotes over 
the years where a patient is 
admitted to my ICU with 
metastatic cancer, or severe 
COPD [chronic obstructive 
pulmonary disease] or IPF 
[idiopathic pulmonary fibro-
sis],” he added. “The cogni-
tion of  these patients in some 
cases may have been normal, 
but I learned during my re-

CPAP did not reduce 
cardiovascular events 
in randomized trial 

No renal advantage for vasopressin

CPAP duration may have been too short

BY MARY ANN MOON

Frontline Medical News

Vasopressin was no better 
than norepinephrine in 

preventing kidney failure 
when used as a first-line 
treatment for septic shock, 
according to a report pub-
lished online in JAMA.  

In a multicenter, dou-
ble-blind, randomized 

trial comparing the two ap-
proaches in 408 ICU patients 
with septic shock, the early 
use of  vasopressin didn’t 
reduce the number of  days 
free of  kidney failure, com-
pared with standard norepi-
nephrine. 

  However, “the 95% con-
fidence intervals of  the 
difference between [study] 
groups has an upper limit 

of  5 days in favor of  va-
sopressin, which could be 
clinically important,” said 
Anthony C. Gordon, MD, of  
Charing Cross Hospital and 
Imperial College London, 
and his associates. “There-
fore, these results are still 
consistent with a potentially 
clinically important benefit 
for vasopressin; but a larger 

BY AMY KARON

Frontline Medical News

Adults with moderate to 
severe sleep apnea and 

coronary or cerebrovascular 
disease had about the same 
frequency of  cardiovascular 
events whether they re-
ceived continuous positive 
airway pressure (CPAP) 
therapy or usual care alone, 
according to a large ran-
domized trial.

But CPAP was used for 
only 3.3 hours per night by 
these patients and might 
have been “insufficient 
to provide the level of  
effect on cardiovascular 
outcomes that had been 
hypothesized,” Dr. Doug 

McEvoy of  the Adelaide 
Institute for Sleep Health, 
Flinders University, Ad-
elaide, Australia and his 
associates reported at the 
annual congress of  the 
European Society of  Car-
diology. Their study was 
simultaneously published 
in the New England Jour-
nal of  Medicine (N Engl 
J Med. 2016 Aug 28. doi: 
10.1056/NEJMoa1606599). 

Notably, CPAP did show 
a trend toward significance 
in a prespecified subgroup 
analysis that matched 561 
patients who used CPAP for 
a longer period – more than 
4 hours a night – with the 
same number of  controls 
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HELP PRESERVE
MORE LUNG FUNCTION
Reduce lung function 
decline with Esbriet

1-4

 

Indication

Esbriet® (pirfenidone) is indicated for the treatment of idiopathic 
pulmonary fi brosis (IPF).

Select Important Safety Information

Elevated liver enzymes: Increases in ALT and AST >3× ULN have 
been reported in patients treated with Esbriet. Rarely these have 
been associated with concomitant elevations in bilirubin. Patients 
treated with Esbriet had a higher incidence of elevations in ALT or

AST than placebo patients (3.7% vs 0.8%, respectively). No cases 
of liver transplant or death due to liver failure that were related 
to Esbriet have been reported. However, the combination of 
transaminase elevations and elevated bilirubin without evidence 
of obstruction is generally recognized as an important predictor 
of severe liver injury that could lead to death or the need for 
liver transplants in some patients. Conduct liver function tests 
(ALT, AST, and bilirubin) prior to initiating Esbriet, then monthly 
for the fi rst 6 months and every 3 months thereafter. Dosage 
modifi cations or interruption may be necessary.

   ATS=American Thoracic Society; ERS=European Respiratory Society; JRS=Japanese Respiratory Society; ALAT=Latin American Thoracic Association; %FVC=percent predicted forced vital capacity.

* The effi cacy of Esbriet was evaluated in three phase 3, randomized, double-blind, placebo-controlled, multicenter trials. In ASCEND, 555 patients with IPF were randomized to receive Esbriet 2403 mg/day or 
placebo for 52 weeks. Eligible patients had %FVC between 50%-90% and %DLco (percent predicted diffusing capacity of lung for carbon monoxide) between 30%-90%. The primary endpoint was change 
in %FVC from baseline to week 52. In CAPACITY 006, 344 patients with IPF were randomized to receive Esbriet 2403 mg/day or placebo. Eligible patients had %FVC ≥50% and %DLco ≥35%. The primary 
endpoint was change in %FVC from baseline to week 72.

†Recognize that different choices will be appropriate for individual patients and that you must help each patient arrive at a management decision consistent with his or her values and preferences. 

© 2016 Genentech USA, Inc. All rights reserved. ESB/021215/0039(1)a(1)  04/16

DEMONSTRATED EFFICACY*

• Esbriet had a signifi cant impact on lung function vs placebo in ASCEND2,3

 — 48% relative reduction in risk of a meaningful decline in lung function (≥10% decline in %FVC) at 52 weeks 
for patients on Esbriet vs placebo (17% vs 32%; 15% absolute difference; P<0.001)

 — 2.3× as many patients on Esbriet maintained their baseline function at 52 weeks vs placebo (23% vs 10% of 
patients; 13% absolute difference; P<0.001)

• Esbriet delayed progression of IPF vs placebo through a sustained impact on lung function decline in ASCEND2,3

•  No statistically signifi cant difference vs placebo in change in %FVC or decline in FVC volume from baseline to 
72 weeks was observed in CAPACITY 0062,4

•  Safety and effi cacy were evaluated in three phase 3, double-blind, placebo-controlled, multicenter trials in 
1247 patients randomized to receive Esbriet (n=623) or placebo (n=624)2

ESTABLISHED 

MANAGEMENT PLAN

COMMITTED

TO PATIENTS

WORLDWIDE

PATIENT 

EXPERIENCE

•  The recommended daily dosage is 3 capsules, 
3 times a day (2403 mg/day) with food, titrated 
to full dosage over a 14-day period2

•  Flexible dosing for appropriate modifi cation 
to help manage potential adverse reactions 
(patients may require dose reduction, 
interruption, or discontinuation)2

— eg, elevated liver enzymes, gastrointestinal 
events, and photosensitivity reactions or rash

•  Esbriet Access Solutions offers a full 
range of access and reimbursement 
support for your patients and practice

•  The Esbriet Inspiration Program™ 
motivates patients to stay on treatment 
with information and encouragement

•  Clinical Coordinators are available to 
provide education to patients with IPF 
through in-offi ce programs

•  Esbriet has been approved 
outside the US since 20111

•  More than 27,000 patients 
have taken pirfenidone 
worldwide1
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Learn more about Esbriet and how to access medication 

at EsbrietHCP.com

Photosensitivity reaction or rash: Patients treated with Esbriet 
had a higher incidence of photosensitivity reactions (9%) compared 
with patients treated with placebo (1%). Patients should avoid or 
minimize exposure to sunlight (including sunlamps), use a sunblock 
(SPF 50 or higher), and wear clothing that protects against sun 
exposure. Patients should avoid concomitant medications that 
cause photosensitivity. Dosage reduction or discontinuation may 
be necessary.

Gastrointestinal disorders: Gastrointestinal events of nausea, 
diarrhea, dyspepsia, vomiting, gastroesophageal refl ux disease, and 
abdominal pain were more frequently reported in patients treated 
with Esbriet. Dosage reduction or interruption for gastrointestinal 
events was required in 18.5% of patients in the Esbriet 2403 mg/
day group, as compared to 5.8% of patients in the placebo group; 
2.2% of patients in the Esbriet 2403 mg/day group discontinued 
treatment due to a gastrointestinal event, as compared to 1.0% 
in the placebo group. The most common (>2%) gastrointestinal 
events that led to dosage reduction or interruption were nausea, 
diarrhea, vomiting, and dyspepsia. Dosage modifi cations may be 
necessary in some cases.

Adverse reactions: The most common adverse reactions (≥10%) 
were nausea, rash, abdominal pain, upper respiratory tract infection, 
diarrhea, fatigue, headache, dyspepsia, dizziness, vomiting, 
anorexia, gastroesophageal refl ux disease, sinusitis, insomnia, 
weight decreased, and arthralgia.

Drug interactions: Concomitant administration with strong 
inhibitors of CYP1A2 (eg, fl uvoxamine) signifi cantly increases 
systemic exposure of Esbriet and is not recommended. Discontinue 
prior to administration of Esbriet. If strong CYP1A2 inhibitors cannot 
be avoided, dosage reductions of Esbriet are recommended. 
Monitor for adverse reactions and consider discontinuation of 
Esbriet as needed.

Concomitant administration of Esbriet and ciprofl oxacin (a moderate 
inhibitor of CYP1A2) moderately increases exposure to Esbriet. 
If ciprofl oxacin at the dosage of 750 mg twice daily cannot be 
avoided, dosage reductions are recommended. Monitor patients 
closely when ciprofl oxacin is used.

Agents that are moderate or strong inhibitors of both CYP1A2 and 
CYP isoenzymes involved in the metabolism of Esbriet should be 
avoided during treatment.

The concomitant use of a CYP1A2 inducer may decrease the 
exposure of Esbriet, and may lead to loss of effi cacy. Concomitant 
use of strong CYP1A2 inducers should be avoided.

Specifi c populations: Esbriet should be used with caution 
in patients with mild to moderate (Child-Pugh Class A and B) 
hepatic impairment. Monitor for adverse reactions and consider 
dosage modifi cation or discontinuation of Esbriet as needed. The 
safety, effi cacy, and pharmacokinetics of Esbriet have not been 
studied in patients with severe hepatic impairment. Esbriet is not 
recommended for use in patients with severe (Child-Pugh Class C) 
hepatic impairment.

Esbriet should be used with caution in patients with mild 
(CLcr 50-80 mL/min), moderate (CLcr 30-50 mL/min), or severe 
(CLcr less than 30 mL/min) renal impairment. Monitor for adverse 
reactions and consider dosage modifi cation or discontinuation of 
Esbriet as needed. The safety, effi cacy, and pharmacokinetics of 
Esbriet have not been studied in patients with end-stage renal 
disease requiring dialysis. Use of Esbriet in patients with end-
stage renal disease requiring dialysis is not recommended.

Smoking causes decreased exposure to Esbriet, which may alter the 
effi cacy profi le of Esbriet. Instruct patients to stop smoking prior to 
treatment with Esbriet and to avoid smoking when using Esbriet.

You may report side effects to the FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see Brief Summary of Prescribing Information on adjacent pages 
for additional Important Safety Information.

References: 1. Data on fi le. Genentech, Inc. 2015. 2. Esbriet Prescribing Information. 

Genentech, Inc. September 2015. 3. King TE Jr, Bradford WZ, Castro-Bernardini S, et al; for 

the ASCEND Study Group. A phase 3 trial of pirfenidone in patients with idiopathic pulmonary 

fi brosis [published correction appears in N Engl J Med. 2014;371(12):1172]. N Engl J Med. 

2014;370(22):2083-2092. 4. Noble PW, Albera C, Bradford WZ, et al; for the CAPACITY Study 

Group. Pirfenidone in patients with idiopathic pulmonary fi brosis (CAPACITY): two randomised 

trials. Lancet. 2011;377(9779):1760-1769. 5. Raghu G, Rochwerg B, Zhang Y, et al; ATS, ERS, 

JRS, and ALAT. An offi cial ATS/ERS/JRS/ALAT clinical practice guideline: treatment of 

idiopathic pulmonary fi brosis. An update of the 2011 clinical practice guideline [published 

correction appears in Am J Respir Crit Care Med. 2015;192(5):644]. Am J Respir Crit Care Med. 

2015;192(2):e3-e19.

Recommended by the ATS/ERS/JRS/ALAT 
Clinical Practice Guideline for the treatment of IPF. 
Conditional recommendation, moderate confi dence in estimates of effect.5†
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Rx only

BRIEF SUMMARY

The following is a brief summary of the full Prescribing Information for  
ESBRIET® (pirfenidone). Please review the full Prescribing Information prior to 
prescribing ESBRIET.

1 INDICATIONS AND USAGE

ESBRIET is indicated for the treatment of idiopathic pulmonary fibrosis (IPF).

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 Elevated Liver Enzymes

Increases in ALT and AST >3 × ULN have been reported in patients treated with 
ESBRIET. Rarely these have been associated with concomitant elevations in 
bilirubin. Patients treated with ESBRIET 2403 mg/day in the three Phase 3 trials 
had a higher incidence of elevations in ALT or AST ≥3 × ULN than placebo patients 
(3.7% vs. 0.8%, respectively). Elevations ≥10 × ULN in ALT or AST occurred  
in 0.3% of patients in the ESBRIET 2403 mg/day group and in 0.2% of patients in  
the placebo group. Increases in ALT and AST ≥3 × ULN were reversible with 
dose modification or treatment discontinuation. No cases of liver transplant  
or death due to liver failure that were related to ESBRIET have been reported. 
However, the combination of transaminase elevations and elevated bilirubin 
without evidence of obstruction is generally recognized as an important predictor 
of severe liver injury, that could lead to death or the need for liver transplants 
in some patients. Conduct liver function tests (ALT, AST, and bilirubin) prior to 
the initiation of therapy with ESBRIET in all patients, then monthly for the first 
6 months and every 3 months thereafter. Dosage modifications or interruption 
may be necessary for liver enzyme elevations [see Dosage and Administration 
sections 2.1 and 2.3 in full Prescribing Information].

5.2 Photosensitivity Reaction or Rash

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

5.3 Gastrointestinal Disorders

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

6 ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other sections 
of the labeling:

• Liver Enzyme Elevations [see Warnings and Precautions (5.1)]

• Photosensitivity Reaction or Rash [see Warnings and Precautions (5.2)]

• Gastrointestinal Disorders [see Warnings and Precautions (5.3)]

 

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 of pirfenidone has been evaluated in more than 1400 subjects with 
over 170 subjects exposed to pirfenidone for more than 5 years in clinical trials.

ESBRIET was studied in 3 randomized, double-blind, placebo-controlled trials 
(Studies 1, 2, and 3) in which a total of 623 patients received 2403 mg/day  
of ESBRIET and 624 patients received placebo. Subjects ages ranged from 40 to 
80 years (mean age of 67 years). Most patients were male (74%) and Caucasian 
(95%). The mean duration of exposure to ESBRIET was 62 weeks (range: 2  
to 118 weeks) in these 3 trials. 

At the recommended dosage of 2403 mg/day, 14.6% of patients on ESBRIET 
compared to 9.6% on placebo permanently discontinued treatment because 
of an adverse event. The most common (>1%) adverse reactions leading  
to discontinuation were rash and nausea. The most common (>3%) adverse  
reactions leading to dosage reduction or interruption were rash, nausea, diarrhea, 
and photosensitivity reaction. 

The most common adverse reactions with an incidence of ≥10% and more  
frequent in the ESBRIET than placebo treatment group are listed in Table 1.

Table 1. Adverse Reactions Occurring in ≥10% of ESBRIET-Treated 
Patients and More Commonly Than Placebo in Studies 1, 2, and 3 

Adverse Reaction

% of Patients (0 to 118 Weeks)

ESBRIET  
2403 mg/day 

(N = 623)

Placebo 
(N = 624)

Nausea 36% 16%

Rash 30% 10%

Abdominal Pain1 24% 15%

Upper Respiratory Tract Infection 27% 25%

Diarrhea 26% 20%

Fatigue 26% 19%

Headache 22% 19%

Dyspepsia 19% 7%

Dizziness 18% 11%

Vomiting 13% 6%

Anorexia 13% 5%

Gastro-esophageal Reflux Disease 11% 7%

Sinusitis 11% 10%

Insomnia 10% 7%

Weight Decreased 10% 5%

Arthralgia 10% 7%

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

Adverse reactions occurring in ≥5 to <10% of ESBRIET-treated patients and more 
commonly than placebo are photosensitivity reaction (9% vs. 1%), decreased 
appetite (8% vs. 3%), pruritus (8% vs. 5%), asthenia (6% vs. 4%), dysgeusia (6% 
vs. 2%), and non-cardiac chest pain (5% vs. 4%).

6.2 Postmarketing Experience

In addition to adverse reactions identified from clinical trials, the following adverse 
reactions have been identified during postapproval use of pirfenidone. Because 
these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency. 

Blood and Lymphatic System Disorders 
Agranulocytosis

Immune System Disorders 
Angioedema

Hepatobiliary Disorders 
Bilirubin increased in combination with increases of ALT and AST

ESBRIET® (pirfenidone)

trial would be needed to confirm or 
refute this.” 

Norepinephrine is the recommend-
ed first-line vasopressor for septic 
shock, but “there has been a growing 

interest in the use of  vasopressin” 
ever since researchers described a rel-
ative deficiency of  vasopressin in the 
disorder, Dr. Gordon and his associ-
ates noted. 

“Preclinical and small clinical stud-
ies have suggested that vasopressin 
may be better able to maintain glo-
merular filtration rate and improve 
creatinine clearance, compared with 
norepinephrine,” the investigators 
said, and other studies have suggest-
ed that combining vasopressin with 
corticosteroids may prevent deterio-

ration in organ function and reduce 
the duration of  shock, thereby im-
proving survival. 

To examine those possibilities, they 
performed the VANISH (Vasopressin 
vs. Norepinephrine as Initial Ther-
apy in Septic Shock) trial, assessing 
patients age 16 years and older at 
18 general adult ICUs in the United 

Norepinephrine vs vasopressin
Kidney failure from page 1
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7 DRUG INTERACTIONS

7.1 CYP1A2 Inhibitors

Pirfenidone is metabolized primarily (70 to 80%) via CYP1A2 with minor 
contributions from other CYP isoenzymes including CYP2C9, 2C19, 2D6 and 2E1.

Strong CYP1A2 Inhibitors

The concomitant administration of ESBRIET and fluvoxamine or other strong 
CYP1A2 inhibitors (e.g., enoxacin) is not recommended because it 
significantly increases exposure to ESBRIET [see Clinical Pharmacology 
section 12.3 in full Prescribing Information]. Use of fluvoxamine or other strong  
CYP1A2 inhibitors should be discontinued prior to administration of ESBRIET and 
avoided during ESBRIET treatment. In the event that fluvoxamine or other strong 
CYP1A2 inhibitors are the only drug of choice, dosage reductions are recommended. 
Monitor for adverse reactions and consider discontinuation of ESBRIET as needed 
[see Dosage and Administration section 2.4 in full Prescribing Information].

Moderate CYP1A2 Inhibitors

Concomitant administration of ESBRIET and ciprofloxacin (a moderate inhibitor of 
CYP1A2) moderately increases exposure to ESBRIET [see Clinical Pharmacology 
section 12.3 in full Prescribing Information]. If ciprofloxacin at the dosage of 750 mg 
twice daily cannot be avoided, dosage reductions are recommended [see Dosage 
and Administration section 2.4 in full Prescribing Information]. Monitor patients 
closely when ciprofloxacin is used at a dosage of 250 mg or 500 mg once daily.

Concomitant CYP1A2 and other CYP Inhibitors

Agents or combinations of agents that are moderate or strong inhibitors of both 
CYP1A2 and one or more other CYP isoenzymes involved in the metabolism of 
ESBRIET (i.e., CYP2C9, 2C19, 2D6, and 2E1) should be discontinued prior to and 
avoided during ESBRIET treatment.

7.2 CYP1A2 Inducers

The concomitant use of ESBRIET and a CYP1A2 inducer may decrease  
the exposure of ESBRIET and this may lead to loss of efficacy. Therefore, 
discontinue use of strong CYP1A2 inducers prior to ESBRIET treatment and 
avoid the concomitant use of ESBRIET and a strong CYP1A2 inducer [see Clinical 
Pharmacology section 12.3 in full Prescribing Information].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Teratogenic Effects: Pregnancy Category C.

There are no adequate and well-controlled studies of ESBRIET in pregnant women. 
Pirfenidone was not teratogenic in rats and rabbits. Because animal reproduction 
studies are not always predictive of human response, ESBRIET should be used 
during pregnancy only if the benefit outweighs the risk to the patient.

A fertility and embryo-fetal development study with rats and an embryo-fetal 
development study with rabbits that received oral doses up to 3 and 2 times, 
respectively, the maximum recommended daily dose (MRDD) in adults (on mg/m2  
basis at maternal doses up to 1000 and 300 mg/kg/day, respectively) revealed 
no evidence of impaired fertility or harm to the fetus due to pirfenidone. In the 
presence of maternal toxicity, acyclic/irregular cycles (e.g., prolonged estrous  
cycle) were seen in rats at doses approximately equal to and higher than the  
MRDD in adults (on a mg/m2 basis at maternal doses of 450 mg/kg/day and  
higher). In a pre- and post-natal development study, prolongation of the gestation 
period, decreased numbers of live newborn, and reduced pup viability and body 
weights were seen in rats at an oral dosage approximately 3 times the MRDD in 
adults (on a mg/m2 basis at a maternal dose of 1000 mg/kg/day).

8.3 Nursing Mothers

A study with radio-labeled pirfenidone in rats has shown that pirfenidone or its 
metabolites are excreted in milk. It is not known whether ESBRIET is excreted  
in human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants, a decision should  
be made whether to discontinue nursing or to discontinue ESBRIET, taking into 
account the importance of the drug to the mother.

8.4 Pediatric Use

Safety and effectiveness of ESBRIET in pediatric patients have not been established.

8.5 Geriatric Use

Of the total number of subjects in the clinical studies receiving ESBRIET, 714  
(67%) were 65 years old and over, while 231 (22%) were 75 years old and over.  
No overall differences in safety or effectiveness were observed between older 
and younger patients. No dosage adjustment is required based upon age.

8.6 Hepatic Impairment

ESBRIET should be used with caution in patients with mild (Child Pugh Class A) to 
moderate (Child Pugh Class B) hepatic impairment. Monitor for adverse reactions 
and consider dosage modification or discontinuation of ESBRIET as needed [see 
Dosage and Administration section 2.2 in full Prescribing Information].

The safety, efficacy, and pharmacokinetics of ESBRIET have not been studied 
in patients with severe hepatic impairment. ESBRIET is not recommended for 
use in patients with severe (Child Pugh Class C) hepatic impairment [see Clinical 
Pharmacology section 12.3 in full Prescribing Information].

8.7 Renal Impairment

ESBRIET should be used with caution in patients with mild (CLcr 50–80 mL/min),  
moderate (CLcr 30–50 mL/min), or severe (CLcr less than 30 mL/min) renal 
impairment [see Clinical Pharmacology section 12.3 in full Prescribing Information].  
Monitor for adverse reactions and consider dosage modification or discontinuation 
of ESBRIET as needed [see Dosage and Administration section 2.3 in full Prescribing  
Information]. The safety, efficacy, and pharmacokinetics of ESBRIET have not been  
studied in patients with end-stage renal disease requiring dialysis. Use of ESBRIET  
in patients with end-stage renal diseases requiring dialysis is not recommended. 

8.8 Smokers

Smoking causes decreased exposure to ESBRIET [see Clinical Pharmacology 
section 12.3 in full Prescribing Information], which may alter the efficacy profile 
of ESBRIET. Instruct patients to stop smoking prior to treatment with ESBRIET 
and to avoid smoking when using ESBRIET.

10 OVERDOSAGE

There is limited clinical experience with overdosage. Multiple dosages of ESBRIET up  
to a maximum tolerated dose of 4005 mg per day were administered as five 267 mg  
capsules three times daily to healthy adult volunteers over a 12-day dose escalation.

In the event of a suspected overdosage, appropriate supportive medical care 
should be provided, including monitoring of vital signs and observation of the 
clinical status of the patient.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Patient Information).

Liver Enzyme Elevations

Advise patients that they may be required to undergo liver function testing 
periodically. Instruct patients to immediately report any symptoms of a liver 
problem (e.g., skin or the white of eyes turn yellow, urine turns dark or brown 
[tea colored], pain on the right side of stomach, bleed or bruise more easily than 
normal, lethargy) [see Warnings and Precautions (5.1)].

Photosensitivity Reaction or Rash

Advise patients to avoid or minimize exposure to sunlight (including sunlamps) 
during use of ESBRIET because of concern for photosensitivity reactions or rash. 
Instruct patients to use a sunblock and to wear clothing that protects against sun  
exposure. Instruct patients to report symptoms of photosensitivity reaction or 
rash to their physician. Temporary dosage reductions or discontinuations may  
be required [see Warnings and Precautions (5.2)].

Gastrointestinal Events

Instruct patients to report symptoms of persistent gastrointestinal effects 
including nausea, diarrhea, dyspepsia, vomiting, gastro-esophageal reflux disease, 
and abdominal pain. Temporary dosage reductions or discontinuations may be  
required [see Warnings and Precautions (5.3)].

Smokers

Encourage patients to stop smoking prior to treatment with ESBRIET and to 
avoid smoking when using ESBRIET [see Clinical Pharmacology section 12.3 in 
full Prescribing Information].

Take with Food

Instruct patients to take ESBRIET with food to help decrease nausea and dizziness.

Distributed by: 
Genentech USA, Inc. 
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990

All marks used herein are property of Genentech, Inc. 
© 2015 Genentech, Inc. All rights reserved. ESB/100115/0470 10/15
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Kingdom during a 2-year period. 
The study participants were ran-

domly assigned to receive vasopressin 
plus hydrocortisone (100 patients), 
vasopressin plus matching placebo 
(104 patients), norepinephrine plus 
hydrocortisone (101 patients), or nor-
epinephrine plus matching placebo 
(103 patients). 

The primary outcome measure 
was the number of  days alive and 
free of  kidney failure during the 28 
days following randomization. 

There was no significant differ-
ence among the four study groups 
in the number or the distribution of  
kidney-failure–free days, the investi-
gators said ( JAMA. 2016 Aug 2. doi: 

10.1001/jama.2016.10485). 
In addition, the percentage of  sur-

vivors who never developed kidney 
failure was not significantly different 
between the two groups who re-
ceived vasopressin (57.0%) and the 
two who received norepinephrine 
(59.2%).

The median number of  days free 

of  kidney failure in the subgroup 
of  patients who died or developed 
kidney failure was not significantly 
different between those receiving va-
sopressin (9 days) and those receiving 
norepinephrine (13 days). 

The quantities of  IV fluids admin-
istered, the total fluid balance, serum 
lactate levels, and heart rate were all 
similar across the four study groups. 
There also was no significant differ-
ence in 28-day mortality between 
patients who received vasopressin 
(30.9%) and those who received nor-
epinephrine (27.5%). 

Adverse event profiles also were 
comparable. 

However, the rate of  renal re-

placement therapy was 25.4% with 
vasopressin, significantly lower than 
the 35.3% rate in the norepinephrine 
group. 

The use of  such therapy was 
not controlled in the trial and was 
initiated according to the treating 
physicians’ preference. “It is there-
fore not possible to know why renal 
replacement therapy was or was not 
started,” Dr. Gordon and his associ-
ates noted. 

The use of  renal replacement ther-
apy wasn’t a primary outcome of  the 
trial. Nevertheless, it is an important 
patient-centered outcome and may 
be a factor to consider when treating 
adults who have septic shock, the re-
searchers added. 

The study was supported by the 
U.K. National Institute for Health 
Research and the U.K. Intensive Care 
Foundation. 

Dr. Gordon reported ties to Fer-
ring, HCA International, Orion, and 
Tenax Therapeutics; his associates 
reported having no relevant financial 
disclosures. 
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Intensified rifampicin boosts outcomes in TB/HIV
BY BRUCE JANCIN

Frontline Medical News

DURBAN, SOUTH AFRICA – 
Prescribing high-dose rifampicin in 
addition to antiretroviral therapy 
reduces 12-month all-cause mortality 
in patients who are coinfected with 
tuberculosis and HIV and who have a 
low CD4 cell count, Corinne S. Mer-
le, MD, reported at the 21st Interna-
tional AIDS Conference.  

“Current strategies to reduce TB/
HIV mortality rely largely on optimal 
management of  HIV disease with 
early ART [antiretroviral therapy]. 
We wanted to look at whether there 
is value in focusing on the TB side of  
the problem. This is the first study 
to look at more intensive TB ther-
apy for reducing mortality; and we 
think that, at least in patients who 

are immunosuppressed, there might 
be some benefit in a more aggressive 
TB treatment from the start,” said 
Dr. Merle of  the London School of  
Hygiene and Tropical Medicine.

She presented the results of  the 
open-label, multicenter trial of  747 
ART-naive adults from West Africa. 
All were coinfected with TB/HIV 
and had a CD4 count of  at least 
50 cells/mm3 at enrollment. They 
were randomized to one of  three 
treatment arms: ART starting at 2 
weeks combined with standard TB 
treatment; ART starting at 8 weeks 
plus standard TB therapy; or ART 
initiation at 8 weeks coupled with 
2 months of  high-dose rifampicin 
(Rifadin) at 15 mg/kg daily, followed 
by standard TB therapy. None of  the 
participants had multidrug-resistant 
TB. More than one-quarter of  them 

were undernourished as evidenced 
by a baseline body mass index below 
16 kg/m2. The primary outcome was 
all-cause mortality at 12 months. 

There was no significant difference 
between the study arms, with a 10% 
rate in the intensified TB treatment 
arm and mortality rates of  11% and 
14% with standard TB therapy and 
ART starting after 2 and 8 weeks, 
respectively. However, a prespecified 
secondary analysis restricted to the 
159 subjects with a baseline CD4 
count below 100 cells/mm3 struck 
gold. Overall 12-month mortality 
was 4% in the intensified TB treat-
ment subgroup, compared with 19% 
in patients on standard TB therapy 
with ART starting at 2 weeks and 
28% with ART starting at 8 weeks. 
In a Cox regression analysis, severely 
immunosuppressed patients in the 
high-dose rifampicin group were an 
adjusted 88% less likely to die within 
12 months than those on standard 
TB treatment with ART starting at 8 
weeks and 80% less likely to die than 
those starting ART at 2 weeks. At 18 
months after randomization, roughly 
three-quarters of  patients in each 
study arm had undetectable HIV 
viral loads. There was no evidence 
of  an increased risk of  hepatotoxicity 
with 2 months of  high-dose rifampi-
cin. Only 4 of  nearly 3,800 aspartate 
aminotransferase measurements ob-
tained during the trial showed grade 3 
or 4 hepatotoxicity, Dr. Merle noted. 

In a plenary lecture on TB/HIV 
coinfection at the AIDS 2016 confer-

ence, Anton Pozniak, MD, singled 
out the trial as a sterling example of  
how to optimize available clinical 
management tools while awaiting a 
desperately needed new TB vaccine 
and better drugs.

More than 1 million new TB cas-
es occur annually in HIV-infected 

persons, roughly 80% of  them in 
sub-Saharan Africa. There are now 
400,000 deaths per year worldwide in 
coinfected TB/HIV patients. Indeed, 
TB has become the No. 1 cause of  
death among people living with HIV 
infection, said Dr. Pozniak, director 
of  HIV services at Chelsea and West-
minster Hospital in London.

He offered a road map to eliminat-
ing TB by the year 2035. At present, 
the global trend is a 2% per year 
decline in new cases. Optimizing TB 
case finding, treatment, and preven-
tive therapy could achieve a 10% per 

Dr. Anton Pozniak
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CMV viremia not culprit in high mortality of TB/HIV
BY BRUCE JANCIN

Frontline Medical News

DURBAN, SOUTH AFRICA   – Cytomegalovirus 
viremia is common among patients hospitalized 
for HIV-associated tuberculosis, but it appears to 
be a bystander rather than a contributor to the 
high mortality seen in this population, Amy Ward, 
MD, said at the 21st International AIDS Confer-
ence.

“CMV [cytomegalovirus] viremia is likely a 
marker of  more severe immunodeficiency rather 
than a direct contributor to mortality,” she con-
cluded based upon the findings of  her prospective 
cohort study. The finding means therapies for 
CMV viremia will not open up a new avenue of  
potentially life-saving treatments for these patients.  

In other severe immunodeficiency conditions, 
such as after organ transplant, CMV viremia is 
directly related to increased mortality, and ganci-
clovir therapy can prevent progression to clinical 
disease and death, explained Dr. Ward of  the Uni-
versity of  Cape Town, South Africa.

She presented a prospective cohort study of  256 
HIV-infected South African adults, median age 36 
years, who were hospitalized with a new diagnosis 
of  TB. At enrollment, their median CD4 count 
was 64 cells/mm3. Only 35% were on antiretro-
viral therapy (ART); 44% had previously been on 
ART, 21% were ART-naive, and 41% had a positive 

TB blood culture.
CMV viremia was present in 31%, and CMV 

viral load was 1,000 copies/mL or more in half  of  
them. None had CMV retinitis, based on panop-
tic fundoscopy at enrollment. HIV-related retinal 
pathologies at enrollment included disseminated 
cryptococcal disease, ocular TB granules, and HIV 
retinitis.

The primary endpoint of  the study was mortal-
ity at 12 weeks on anti-TB therapy. The mortality 
rate was 38% in the CMV viremic group, signifi-
cantly higher than the 17.8% mortality rate seen in 
the CMV-negative patients.

In a univariate Cox proportional hazards regres-
sion analysis, CMV viremia was associated with a 
2.1-fold increased risk for 12-week mortality. But 
advancing age, a low CD4 count, and decreasing 

serum albumin were also risk factors.
When these variables were incorporated in a 

multivariate regression analysis along with HIV 
viral load, tuberculosis blood culture results, and 
gender, CMV viremia was no longer a significant 
risk factor for 12-week mortality. Age was the sole 
significant predictor of  death. Patients who were 
at least 36 years old had a 32.8% mortality rate, 
compared with a 14.1% rate in those who were 
younger. The CD4 count didn’t differ significantly 
by age; however, the prevalence of  CMV viremia 
was 38% in the older group and 26.3% in patients 
under age 36.

“Those patients who were 36 years old and 
above had a higher mortality and were more likely 
to have CMV viremia, both findings perhaps re-
flecting premature aging of  the immune system,” 
Dr. Ward said.

Also, no dose-response was seen between CMV 
viral load and mortality risk. The 12-week mor-
tality rate was 33.3% in patients with a CMV viral 
load below 1,000 copies/mL and similar at 34.1% 
in those with a viral load above that cutpoint, she 
noted.

The study was funded by the Wellcome Trust 
and the South African Medical Research Council. 
Dr. Ward reported having no financial conflicts of  
interest. 

bjancin@frontlinemedcom.com

year decrease in new cases. That 
rate still wouldn’t reach the goal 
by 2035. But more than a dozen 
candidate TB vaccines are in the 
developmental pipeline, including a 
mycobacterial whole cell extract in 
phase III testing in China. If  a new 
vaccine can be introduced by 2025, 
that would be a game changer.

“A new vaccine that could prevent 
adolescents and adults from devel-
oping and transmitting TB would 
be the single most cost-effective 
tool in mitigating the epidemic,” he 
said. “Even if  we had only a 60% 
efficacious vaccine and delivered it 
to 20% of  the target population, it 
could potentially avert 30-50 million 
incident cases of  TB by 2050.”

A new vaccine plus effective alter-
natives to the standard 6 months of  
isoniazid for latency prophylaxis by 
2025 are estimated to reduce new 
cases of  TB by an average of  17% 
per year. That circumstance would 
mean the end of  TB by 2035, Dr. 
Pozniak declared.

The trial was funded by the Eu-
ropean and Developing Countries 
Clinical Trials Partnership. Dr. 
Merle reported having no financial 
conflicts of  interest.

bjancin@frontlinemedcom.com

CMV [cytomegalovirus] viremia is likely a 

marker of more severe immunodeficiency 

rather than a direct contributor to 

mortality. Therapies for CMV viremia 

will not open up a new avenue of 

potentially life-saving treatments for 

these patients, Dr. Merle said.

Continued from previous page Flu vaccine prevented hospitalizations in 
patients age 50 and older

BY MARY ANN MOON

Frontline Medical News

The seasonal influenza vaccination 
reduced flu-related hospitaliza-

tions by 56.8% among people aged 
50 and older during a recent flu sea-
son, according to a report published 
in Clinical Infectious Diseases. 

Even in the oldest age group – the 
population with the highest risk 
of  developing flu complications 
and perhaps the weakest immune 
response – influenza vaccination 
prevented serious complications, 
said Fiona P. Havers, MD, of  the in-
fluenza division, Centers for Disease 
Control and Prevention, Atlanta, and 
her associates. 

  Data on vaccine efficacy in older 
adults are sparse, and randomized, 
placebo-controlled trials would 
be unethical. Dr. Havers and her 
colleagues studied the issue using 
a case-control design, focusing on 
community-dwelling adults aged 
50 years and older during the 2010-
2011 flu season. They identified 368 
patients across 10 states who were 
hospitalized for polymerase chain 
reaction–confirmed influenza and 

matched them for age and county of  
residence with 773 control subjects. 

Hospitalized case-patients were 
less likely to have been vaccinated 
(55%) than were control subjects 
(63%). Thus, the flu vaccine reduced 
the risk of  hospitalization for influ-
enza by 56.8% overall. 

  Vaccination reduced hospitaliza-
tion for influenza by 63.9% in the 
youngest age group (50-64 years), 
by 61.0% in the intermediate age 
group (65-74 years), and by 57.3% in 
the oldest age group (75 years and 
older). 

These results are similar to those 

reported in other studies of  adults in 
the United States and Europe assess-
ing the same time period. They also 
are consistent with the results of  ob-
servational studies performed during 
different flu seasons, the investiga-
tors said (Clin Infect Dis. 2016 Aug 2. 
doi: 10.1093/cid/ciw512). 

Compared with control subjects, 
case-patients were more likely to be 
of  nonwhite race, to be of  Hispanic 
ethnicity, to have a lower income, to 
have had fewer years of  education, 
to have two or more chronic health 
conditions, to have required recent 
hospitalization for respiratory prob-
lems, to have impaired mobility, and 
to have lower functional status. 

“These findings support current 
U.S. recommendations for annual 
influenza vaccination in older adults, 
especially in adults aged 65 and older 
who are at higher risk of  influen-
za-associated complications,” Dr. 
Havers and her associates said.

The Centers for Disease Control 
and Prevention supported the study. 

Dr. Havers reported having no 
relevant financial disclosures. One of  
her associates reported ties to Genen-
tech, Merck, Novavax, and Pfizer.

Dr. Fiona Havers
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No hand–breath coordination 
during inhalation!1,2

The only FDA-approved, multi-dose rescue inhaler that requires

Indications ProAir RespiClick® (albuterol sulfate) Inhalation Powder  
is indicated in patients 4 years of age and older for the treatment or 
prevention of bronchospasm with reversible obstructive airway disease 
and for the prevention of exercise-induced bronchospasm.

Important Safety Information
•  ProAir RespiClick® (albuterol sulfate) Inhalation Powder is

contraindicated in patients with hypersensitivity to albuterol or 
patients with a severe hypersensitivity to milk proteins. Rare cases of 
hypersensitivity reactions, including urticaria, angioedema, and rash 
have been reported after the use of albuterol sulfate. There have been 
reports of anaphylactic reactions in patients using inhalation therapies 
containing lactose 

•  ProAir RespiClick® can produce paradoxical bronchospasm that may
be life-threatening. Discontinue ProAir RespiClick® and institute 
alternative therapy if paradoxical bronchospasm occurs

•  Need for more doses of ProAir RespiClick® than usual may be a marker
of acute or chronic deterioration of asthma and requires reevaluation 
of treatment

•  ProAir RespiClick® alone may not be adequate to control asthma
in many patients. Early consideration should be given to adding 
anti-inflammatory agents, e.g., corticosteroids

•  ProAir RespiClick®, like other beta-adrenergic agonists, can produce
clinically significant cardiovascular effects in some patients, as 
measured by heart rate, blood pressure, and/or symptoms. If such 
effects occur, the drug may need to be discontinued 

•  ProAir RespiClick®, as with all sympathomimetic amines, should be used
with caution in patients with cardiovascular disorders (especially coronary 
insufficiency, cardiac arrhythmias, and hypertension), convulsive disorders, 
hyperthyroidism, and diabetes

•  Fatalities have been reported in association with excessive use of
inhaled sympathomimetic drugs in patients with asthma. Do not 
exceed the recommended dose

References: 1. ProAir RespiClick Prescribing Information. Horsham, PA: Teva Respiratory, 
LLC; April 2016. 2. ProAir RespiClick Patient Information Leaflet. Horsham, PA: Teva 
Respiratory, LLC; April 2016. 

ProAir RespiClick is a registered trademark of Teva Respiratory, LLC. 
©2016 Teva Respiratory, LLC   PRS-40570
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Prescribe ProAir RespiClick® (albuterol  

sulfate) Inhalation Powder for your new 

and existing patients ages 4 and up 

Important Safety Information (continued)
•  Immediate hypersensitivity reactions may occur. Discontinue

ProAir RespiClick® immediately
•  ProAir RespiClick® may produce significant hypokalemia in some patients,

which has the potential to produce adverse cardiovascular effects. The decrease  
is usually transient, not requiring supplementation

•  Potential drug interactions can occur with beta-blockers, diuretics, digoxin,
or monoamine oxidase inhibitors, and tricyclic antidepressants

•  In controlled studies of ProAir RespiClick® in patients 12 years of age and older,
adverse events that occurred at an incidence rate of at least 1% and greater than 
placebo included back pain (2% vs 1%), pain (2% vs <1%), gastroenteritis viral  
(1% vs <1%), sinus headache (1% vs <1%), and urinary tract infection (1% vs <1%)

•  In controlled studies of ProAir RespiClick® in patients 4 to 11 years of age, adverse
events that occurred at an incidence rate of at least 2% and greater than placebo 
included nasopharyngitis (2% vs 1%), oropharyngeal pain (2% vs 1%), and 
vomiting (3% vs 1%)  

Please see brief summary of full Prescribing Information on following pages.

For more information visit ProAir.com

No washing, priming, 
or shaking needed!2 

No spacers required! 
ProAir RespiClick® was designed to be 
used without a spacer1 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION FOR
ProAir RespiClick® (albuterol sulfate) Inhalation Powder

SEE PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
1.1  Bronchospasm
PROAIR RESPICLICK (albuterol sulfate) inhalation powder is indicated for the 
treatment or prevention of bronchospasm in patients 4 years of age and older 
with reversible obstructive airway disease.
1.2 Exercise-Induced Bronchospasm
PROAIR RESPICLICK is indicated for the prevention of exercise-induced broncho-
spasm in patients 4 years of age and older. 
4  CONTRAINDICATIONS
Use of PROAIR RESPICLICK is contraindicated in patients with a history of 
hypersensitivity to albuterol and/or severe hypersensitivity to milk proteins. 
Rare cases of hypersensitivity reactions, including urticaria, angioedema, and 
rash have been reported after the use of albuterol sulfate. There have been 
reports of anaphylactic reactions in patients using inhalation therapies contain-
ing lactose [see Warnings and Precautions (5.6)].
5 WARNINGS AND PRECAUTIONS
5.1 Paradoxical Bronchospasm
PROAIR RESPICLICK can produce paradoxical bronchospasm that may be 
life threatening. If paradoxical bronchospasm occurs, PROAIR RESPICLICK 
should be discontinued immediately and alternative therapy instituted.
5.2 Deterioration of Asthma
Asthma may deteriorate acutely over a period of hours or chronically over sev-
eral days or longer. If the patient needs more doses of PROAIR RESPICLICK, 
this may be a marker of destabilization of asthma and requires re-evaluation of 
the patient and treatment regimen, giving special consideration to the possible 
need for anti-inflammatory treatment, eg, corticosteroids.
5.3 Use of Anti-Inflammatory Agents
The use of beta-adrenergic-agonist bronchodilators alone may not be adequate 
to control asthma in many patients. Early consideration should be given to add-
ing anti-inflammatory agents, eg, corticosteroids, to the therapeutic regimen.
5.4 Cardiovascular Effects
PROAIR RESPICLICK, like other beta-adrenergic agonists, can produce clinically 
significant cardiovascular effects in some patients as measured by pulse rate, 
blood pressure, and/or symptoms. Although such effects are uncommon after 
administration of PROAIR RESPICLICK at recommended doses, if they occur, 
the drug may need to be discontinued. In addition, beta-agonists have been 
reported to produce ECG changes, such as flattening of the T-wave, prolongation 
of the QTc interval, and ST segment depression. The clinical significance of these 
findings is unknown. Therefore, PROAIR RESPICLICK, like all sympathomimetic 
amines, should be used with caution in patients with cardiovascular disorders, 
especially coronary insufficiency, cardiac arrhythmias, and hypertension.
5.5 Do Not Exceed Recommended Dose
Fatalities have been reported in association with excessive use of inhaled 
sympathomimetic drugs in patients with asthma. The exact cause of death is 
unknown, but cardiac arrest following an unexpected development of a severe 
acute asthmatic crisis and subsequent hypoxia is suspected.
5.6 Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of albuterol 
sulfate, as demonstrated by rare cases of urticaria, angioedema, rash, broncho- 
spasm, anaphylaxis, and oropharyngeal edema. PROAIR RESPICLICK contains 
small amounts of lactose, which may contain trace levels of milk proteins. 
Hypersensitivity reactions including anaphylaxis, angioedema, pruritus, and 
rash have been reported with the use of therapies containing lactose (lactose 
is an inactive ingredient in PROAIR RESPICLICK). The potential for hypersen-
sitivity must be considered in the clinical evaluation of patients who experience 
immediate hypersensitivity reactions while receiving PROAIR RESPICLICK.
5.7 Coexisting Conditions
PROAIR RESPICLICK, like all sympathomimetic amines, should be used with 
caution in patients with cardiovascular disorders, especially coronary insuf-
ficiency, cardiac arrhythmias, and hypertension; in patients with convulsive  
disorders, hyperthyroidism, or diabetes mellitus; and in patients who are unusu-
ally responsive to sympathomimetic amines. Clinically significant changes in 
systolic and diastolic blood pressure have been seen in individual patients and 
could be expected to occur in some patients after use of any beta-adrenergic 
bronchodilator. Large doses of intravenous albuterol have been reported to 
aggravate preexisting diabetes mellitus and ketoacidosis.
5.8 Hypokalemia
As with other beta-agonists, PROAIR RESPICLICK may produce significant 
hypokalemia in some patients, possibly through intracellular shunting, which 
has the potential to produce adverse cardiovascular effects. The decrease is 
usually transient, not requiring supplementation.
6 ADVERSE REACTIONS
Use of PROAIR RESPICLICK may be associated with the following:
• Paradoxical bronchospasm [see Warnings and Precautions (5.1)]
• Cardiovascular Effects [see Warnings and Precautions (5.4)]
• Immediate hypersensitivity reactions [see Warnings and Precautions (5.6)]
• Hypokalemia [see Warnings and Precautions (5.8)

6.1 Clinical Trials Experience
A total of 1289 subjects were treated with PROAIR RESPICLICK during the 
clinical development program. The most common adverse reactions (*1% 
and >placebo) were back pain, pain, gastroenteritis viral, sinus headache, and  
urinary tract infection. Because clinical trials are conducted under widely vary-
ing 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.
Adults and Adolescents 12 years of Age and Older: The adverse reaction infor-
mation presented in Table 1 below concerning PROAIR RESPICLICK is derived 
from the 12-week blinded treatment period of three studies which compared 
PROAIR RESPICLICK 180 mcg four times daily with a double-blinded matched 
placebo in 653 asthmatic patients 12 to 76 years of age.
Table 1: Adverse Reactions Experienced by Greater Than or Equal to 1.0% of  
 Adult and Adolescent Patients in the PROAIR RESPICLICK Group 
 and Greater Than Placebo in three 12-Week Clinical Trials1

Preferred Term Number (%) of patients

PROAIR RESPICLICK
180 mcg QID

N=321

Placebo

N=333

Back pain 6 (2%) 4 (1%)

Pain 5 (2%) 2 (<1%)

Gastroenteritis viral 4 (1%) 3 (<1%)

Sinus headache 4 (1%) 3 (<1%)

Urinary tract infection 4 (1%) 3 (<1%)

1. This table includes all adverse events (whether considered by the investi- 
 gator drug related or unrelated to drug) which occurred at an incidence  
 rate of greater than or equal to 1.0% in the PROAIR RESPICLICK group and  
 greater than placebo.

In a long-term study of 168 patients treated with PROAIR RESPICLICK for up 
to 52 weeks (including a 12-week double-blind period), the most commonly 
reported adverse events greater than or equal to 5% were upper respiratory 
infection, nasopharyngitis, sinusitis, bronchitis, cough, oropharyngeal pain, 
headache, and pyrexia.
In a small cumulative dose study, tremor, palpitations, and headache were the 
most frequently occurring (*5%) adverse events. 
Pediatric Patients 4 to 11 Years of Age: The adverse reaction information pre-
sented in Table 2 below concerning PROAIR RESPICLICK is derived from a 
3-week pediatric clinical trial which compared PROAIR RESPICLICK 180 mcg 
albuterol 4 times daily with a double-blinded matched placebo in 185 asthmatic 
patients 4 to 11 years of age.
Table 2: Adverse Reactions Experienced by Greater Than or Equal to 2.0%  
 of Patients 4 to 11 Years of Age in the PROAIR RESPICLICK Group 
 and Greater Than Placebo in the 3 Week Trial

Preferred Term Number (%) of patients

PROAIR RESPICLICK
180 mcg QID

N=93

Placebo

N=92

Nasopharyngitis 2 (2%) 1 (1%)

Oropharyngeal pain 2 (2%) 1 (1%)

Vomiting 3 (3%) 1 (1%)

6.2 Postmarketing Experience
In addition to the adverse reactions reported from clinical trials with PROAIR  
RESPICLICK, the following adverse events have been reported during use of other 
inhaled albuterol sulfate products: Urticaria, angioedema, rash, bronchospasm, 
hoarseness, oropharyngeal edema, and arrhythmias (including atrial fibrillation, 
supraventricular tachycardia, extrasystoles), rare cases of aggravated broncho-
spasm, lack of efficacy, asthma exacerbation (potentially fatal), muscle cramps, 
and various oropharyngeal side-effects such as throat irritation, altered taste, 
glossitis, tongue ulceration, and gagging. 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.
In addition, albuterol, like other sympathomimetic agents, can cause adverse 
reactions such as: angina, hypertension or hypotension, palpitations, central ner-
vous system stimulation, insomnia, headache, nervousness, tremor, muscle 
cramps, drying or irritation of the oropharynx, hypokalemia, hyperglycemia, 
and metabolic acidosis.
7 DRUG INTERACTIONS
Other short-acting sympathomimetic bronchodilators should not be used  
concomitantly with PROAIR RESPICLICK. If additional adrenergic drugs are 
to be administered by any route, they should be used with caution to avoid 
deleterious cardiovascular effects.

ProAir RespiClick® (albuterol sulfate) Inhalation Powder

view that they did not receive a good 
discussion of  desires regarding resus-
citation or intensity of  care. It was 
regularly assumed that there would 
be no limits on intensity of  care.”

Palliative care historically has fo-
cused on patients with cancer, even 
though mortality rates can be high 
in noncancer lung disease, Crystal 
Brown, MD, and her associates at 

the University of  Washington in Se-
attle wrote in their article (Ann Am 
Thorac Soc. 2016;13:684-9.). Their 
secondary analysis of  the random-
ized Integrating Palliative and Critical 
Care trial examined medical chart 
data for 592 patients with COPD, 
158 patients with metastatic cancer, 
and 79 patients with interstitial lung 

disease (ILD) who died in the ICUs 
of  15 Seattle-area hospitals between 
2003 and 2008. The investigators 
performed regression modeling to 
test associations between diagnosis 
and eight elements of  palliative care 
– avoidance of  cardiopulmonary 
resuscitation during the hour before 
death, pain assessment during the 24 

COPD, ILD patients underserved
Palliative care from page 1
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7.1 Beta-Blockers
Beta-adrenergic-receptor blocking agents not only block the pulmonary effect of 
beta-agonists, such as PROAIR RESPICLICK, but may produce severe broncho-
spasm in asthmatic patients. Therefore, patients with asthma should not normally 
be treated with beta-blockers. However, under certain circumstances, eg, as prophy-
laxis after myocardial infarction, there may be no acceptable alternatives to the use 
of beta-adrenergic-blocking agents in patients with asthma. In this setting, consider 
cardioselective beta-blockers, although they should be administered with caution.
7.2 Diuretics
The ECG changes and/or hypokalemia which 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. Consider monitoring potassium levels.
7.3 Digoxin
Mean decreases of 16% and 22% in serum digoxin levels were demonstrated 
after single dose intravenous and oral administration of albuterol, respectively, 
to normal volunteers who had received digoxin for 10 days. The clinical signif-
icance of these findings for patients with obstructive airway disease who are 
receiving albuterol and digoxin on a chronic basis is unclear. Nevertheless, it 
would be prudent to carefully evaluate the serum digoxin levels in patients who 
are currently receiving digoxin and PROAIR RESPICLICK.
7.4 Monoamine Oxidase Inhibitors or Tricyclic Antidepressants
PROAIR RESPICLICK should be administered with extreme caution to patients 
being treated with monoamine oxidase inhibitors or tricyclic antidepressants, 
or within 2 weeks of discontinuation of such agents, because the action of 
albuterol on the cardiovascular system may be potentiated. Consider alterna-
tive therapy in patients taking MAO inhibitors or tricyclic antidepressants.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no randomized clinical studies of use of albuterol during pregnancy. 
Available data from published epidemiological studies and postmarketing case 
reports of pregnancy outcomes following inhaled albuterol use do not con-
sistently demonstrate a risk of major birth defects or miscarriage. There are 
clinical considerations with use of albuterol in pregnant women [see Clinical 
Considerations]. In animal reproduction studies, when albuterol sulfate was 
administered subcutaneously to pregnant mice there was evidence of cleft  
palate at less than and up to 9 times the maximum recommended human daily 
inhalation dose (MRHDID) [see Data].
The estimated background risk of major birth defects and miscarriage for 
the indicated population(s) are unknown. In the U.S. general population, the 
estimated risk of major birth defects and miscarriage in clinically recognized  
pregnancies is 2 to 4% and 15 to 20%, respectively. 
Clinical Considerations
Disease-Associated Maternal and/or Embryo/Fetal Risk
In women with poorly or moderately controlled asthma, there is an increased 
risk of preeclampsia in the mother and prematurity, low birth weight, and small 
for gestational age in the neonate. Pregnant women should be closely moni-
tored and medication adjusted as necessary to maintain optimal control.
Labor or Delivery
Because of the potential for beta-agonist interference with uterine contractility, 
use of PROAIR RESPICLICK for relief of bronchospasm during labor should 
be restricted to those patients in whom the benefits clearly outweigh the risk. 
PROAIR RESPICLICK has not been approved for the management of pre-term 
labor. Serious adverse reactions, including pulmonary edema, have been 
reported during or following treatment of premature labor with beta2-agonists, 
including albuterol.
Data
Animal Data
In a mouse reproduction study, subcutaneously administered albuterol sulfate 
produced cleft palate formation in 5 of 111 (4.5%) fetuses at an exposure nine-
tenths the maximum recommended human dose (MRHDID) for adults (on a 
mg/m2 basis at a maternal dose of 0.25 mg/kg) and in 10 of 108 (9.3%) fetuses 
at approximately 9 times the MRHDID (on a mg/m2 basis at a maternal dose of 
2.5 mg/kg). Similar effects were not observed at approximately one-eleventh 
the MRHDID for adults (on a mg/m2 basis at a maternal dose of 0.025 mg/kg). 
Cleft palate also occurred in 22 of 72 (30.5%) fetuses from females treated 
subcutaneously with isoproterenol (positive control).
In a rabbit reproduction study, orally administered albuterol sulfate induced 
cranioschisis in 7 of 19 fetuses (37%) at approximately 750 times the MRHDID 
(on a mg/m2 basis at a maternal dose of 50 mg/kg).
In a rat reproduction study, an albuterol sulfate/HFA-134a formulation admin-
istered by inhalation did not produce any teratogenic effects at exposures 
approximately 80 times the MRHDID (on a mg/m2 basis at a maternal dose of 
10.5 mg/kg).
A study in which pregnant rats were dosed with radiolabeled albuterol sulfate 
demonstrated that drug-related material is transferred from the maternal cir-
culation to the fetus. 

8.2 Lactation
Risk Summary
There are no available data on the presence of albuterol in human milk, the 
effects on the breastfed child, or the effects on milk production. However, 
plasma levels of albuterol after inhaled therapeutic doses are low in humans, 
and if present in breast milk, albuterol has a low oral bioavailability [see Clinical 
Pharmacology (12.3)].
The developmental and health benefits of breastfeeding should be considered 
along with the mother’s clinical need for albuterol and any potential adverse 
effects on the breastfed child from albuterol or from the underlying maternal 
condition.
8.4 Pediatric Use
The safety and effectiveness of PROAIR RESPICLICK for the treatment or preven-
tion of bronchospasm in children 12 to 17 years of age and older with reversible 
obstructive airway disease is based on two 12-week clinical trials in 318 patients 
12 years of age and older with asthma comparing doses of 180 mcg four times 
daily with placebo, one long-term safety study in children 12 years of age and 
older, and one single-dose crossover study comparing doses of 90 and 180 mcg 
with albuterol sulfate inhalation aerosol (ProAir® HFA) in 71 patients [see Clin-
ical Studies (14.1)]. The safety and effectiveness of PROAIR RESPICLICK for 
treatment of exercise-induced bronchospasm in children 12 years of age and 
older is based on one single-dose crossover study in 38 patients age 16 and 
older with exercise-induced bronchospasm comparing doses of 180 mcg with 
placebo [see Clinical Studies (14.2)]. The safety profile for patients ages 12 to 
17 was consistent with the overall safety profile seen in these studies.
The safety of PROAIR RESPICLICK in children 4 to 11 years of age is based on 
two single-dose, controlled, crossover studies: one with 61 patients comparing 
doses of 90 and 180 mcg with matched placebo and albuterol HFA MDI and 
one with 15 patients comparing a dose of 180 mcg with matched albuterol 
HFA MDI; and one 3-week clinical trial in 185 patients 4 to 11 years of age with 
asthma comparing a dose of 180 mcg four times daily with matched albuterol 
HFA MDI. The effectiveness of PROAIR RESPICLICK in children 4 to 11 years 
with exercise-induced bronchospasm is extrapolated from clinical trials in 
patients 12 years of age and older with asthma and exercise-induced broncho-
spasm, based on data from a single-dose study comparing the bronchodilatory 
effect of PROAIR RESPICLICK 90 mcg and 180 mcg with placebo in 61 patients 
with asthma, and data from a 3-week clinical trial in 185 asthmatic children  
4 to 11 years of age comparing a dose of 180 mcg albuterol 4 times daily with 
placebo [see Clinical Studies (14.1)]. 
The safety and effectiveness of PROAIR RESPICLICK in pediatric patients 
below the age of 4 years have not been established.
8.5 Geriatric Use
Clinical studies of PROAIR RESPICLICK did not include sufficient numbers 
of patients aged 65 and over to determine whether they respond differently 
from younger patients. Other reported clinical experience has not identified 
differences in responses between elderly and younger patients. In general, dose 
selection for an elderly patient should be cautious, usually starting at the low 
end of the dosing range, reflecting the greater frequency of decreased hepatic, 
renal, or cardiac function, and of concomitant disease or other drug therapy [see 
Warnings and Precautions (5.4, 5.7)].
All beta2-adrenergic agonists, including albuterol, are known to be substantially 
excreted by the kidney, and the risk of toxic reactions may be greater in patients 
with impaired renal function. Because elderly patients are more likely to have 
decreased renal function, care should be taken in dose selection, and it may be 
useful to monitor renal function.
10 OVERDOSAGE
The expected symptoms with overdosage are those of excessive beta-adrenergic  
stimulation and/or occurrence or exaggeration of any of the symptoms listed 
under ADVERSE REACTIONS, eg, seizures, angina, hypertension or hypotension, 
tachycardia with rates up to 200 beats per minute, arrhythmias, nervousness, 
headache, tremor, dry mouth, palpitation, nausea, dizziness, fatigue, malaise, 
and insomnia.
Hypokalemia may also occur. As with all sympathomimetic medications, cardiac 
arrest and even death may be associated with abuse of PROAIR RESPICLICK.
Treatment consists of discontinuation of PROAIR RESPICLICK together with 
appropriate symptomatic therapy. The judicious use of a cardioselective beta- 
receptor blocker may be considered, bearing in mind that such medication can 
produce bronchospasm. There is insufficient evidence to determine if dialysis is 
beneficial for overdosage of PROAIR RESPICLICK.
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hours before death, the presence of  
a do-not-resuscitate order at the time 
of  death, discussion of  prognosis 
within 72 hours of  ICU admission, 
withdrawal of  life support measures 
before death, involvement of  a spiri-
tual care provider, consultation with 
a palliative care specialist, and the 
presence of  an advance directive. The 

statistical models controlled for many 
potential confounders, including age, 
sex, race and ethnicity, education 
level, hospital, and whether patients 
died before or after hospitals imple-
mented a palliative care quality im-
provement intervention.

Even though median lengths of  
ICU stay were significantly longer for 

ILD patients (4.2 days) and COPD 
patients (2.9 days) than for metastatic 
cancer patients (2.3 days), patients 
with COPD were significantly less 
likely to avoid CPR in the hour be-
fore death (adjusted odds ratio, 0.43; 
95% confidence interval, 0.20-0.90), 
while ILD patients were less likely to 
have a documented pain assessment 

in the 24 hours before death (OR, 
0.43; 95% CI, 0.19-0.97), compared 
with metastatic cancer patients. Pa-
tients with ILD or COPD also were 
significantly less likely to have a 
do-not-resuscitate order in place or 
documentation of  a discussion of  
their prognosis, Dr. Brown and her 
associates reported.

  The findings raise several concerns. 
“Clearly, this points to both inten-
sivists and palliative care consultants 
needing to do more to target pa-
tients with nonmalignant end-stage 
chronic lung diseases, such as some 
patients with COPD and ILD,” said 
Robert Hyzy, MD, FCCP, director of  
the critical care medicine unit at the 
University of  Michigan Hospital, Ann 
Arbor.

The difference in length of  stay 
also suggests a need to recognize 
earlier when critically ill patients 
have not responded to an appropriate 
time period of  treatment (sometimes 
called a “time-limited trial”), “which 
signals the transition from cure to 
comfort,” he added.

Vera De Palo, MD, MBA, FCCP, 
who is chief  of  medicine at Signature 
Healthcare Brockton (Mass.) Hospi-
tal, agreed. 

“While treatment plans for patients 
with end-stage ILD and COPD do 
at times include palliative care, the 
study points out what is often the 
experience for most patients,” she 
said. “Our oncology colleagues have 
better understood the time line of  
transition between curative care and 
palliative care than those of  us who 
also manage noncancer chronic dis-
eases. They are more likely to partic-
ipate in the development of  palliative 
care programs, ensuring that this av-
enue of  care is also available to their 
patients.”

This is not the only study to reveal 
gaps in palliative care for advanced 
nonmalignant lung disease. In a 
recent analysis of  the Nationwide 
Inpatient Sample, only 2.6% of  
COPD patients who were home on 
oxygen and then were hospitalized 
with an exacerbation received a pal-
liative care referral (CHEST. 2016 Jul 
4. doi:10.1016/j.chest.2016.06.023). 
Such findings belie the most recent 
palliative care guidelines from the 
American Thoracic Society for pa-
tients with respiratory diseases and 
critical illnesses, which not only em-
phasize most of  the same palliative 
care elements as the study by Dr. 
Brown and her colleagues, but also 
recommend “early consultation” 
with palliative care experts to help 
manage difficult end-of-life discus-
sions (Am J Respir Crit Care Med. 
2008;177:912-27).

Continued on following page
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ADD

INDICATION

UPTRAVI is indicated for the treatment 
of pulmonary arterial hypertension (PAH, 
WHO Group I) to delay disease progression 
and reduce the risk of hospitalization for PAH.

Effectiveness was established in a long-term 
study in PAH patients with WHO Functional 
Class II-III symptoms.  

3DWLHQWV�KDG�LGLRSDWKLF�DQG�KHULWDEOH�3$+��������
3$+�DVVRFLDWHG�ZLWK�FRQQHFWLYH�WLVVXH�GLVHDVH��������
and PAH associated with congenital heart disease with 
UHSDLUHG�VKXQWV�������

IMPORTANT SAFETY INFORMATION 

WARNINGS AND PRECAUTIONS

Pulmonary Veno-Occlusive Disease (PVOD) 
Should signs of pulmonary edema occur, consider the possibility 
RI�DVVRFLDWHG�392'��,I�FRQğ�UPHG��GLVFRQWLQXH�8375$9,�

Please see additional Important Safety Information on adjacent page.

DELAY PAH PROGRESSION TO...

Oncology palliative care includes 
both primary and secondary (special-
ty-level) services, Arif  Kamal, MD, 
of  Duke Cancer Institute at Duke 
University Medical Center, Durham, 
N.C., and his associates wrote in a 
viewpoint published in JAMA. Pri-
mary services, such as assessing and 
managing symptoms, discussing 
priorities and what to expect, and en-
suring continuity of  care, are usually 
left to the oncology team. Secondary 
services are reserved for more com-
plex or time-consuming cases and are 
provided by palliative care consul-
tants. “This ‘manage first, refer sec-
ond’ practice reflects the ethos of  the 
oncology profession – the notion that 
‘this is our job’ – while also reflecting 
a practical humility – ‘It’s hard to be 
everything to everyone all the time,’ ” 
Dr. Kamal and his associates wrote.

When it comes to palliative care 
for advanced nonmalignant lung dis-
ease, Dr. De Palo said, patients and 
families may not feel ready to discuss 
end-of-life issues, and providers may 
find it difficult to initiate these con-
versations. “From the moment of  di-
agnosis, the focus of  a patient’s care 
for providers is curative care.” Includ-
ing a palliative focus can be difficult.

  Nonmalignant pulmonary diseases 
often carry an “uncertain short-term 
prognosis,” the ATS guidelines stat-
ed, and experts echoed that point. “I 
believe our confidence in determi-
nation of  prognosis is a key factor 
in hesitation or delay in engaging 
palliative care,” said David Bowton, 
MD, FCCP, a professor specializing 
in critical care at Wake Forest School 
of  Medicine, Winston-Salem, N.C. 
Oncology patients needing ICU care 
usually have “considerably higher” 
mortality than the rates of  20%-45% 
and 15%-30% that are cited for ILD 
and COPD patients, respectively, he 
said. Furthermore, there are seem-
ingly accurate scoring systems for 
predicting short-term mortality in 
critically ill cancer patients, which is 
not the case for ILD or COPD , he 
added.

Such factors point to differences in 
disease trajectory. “In this study, it is 
likely that the patients with cancer 
diagnoses more often received the 
elements of  palliative care in the ICU 
because it was clearly communicated 
to the intensive care providers that 
the opportunities for curative care 
were exhausted,” Dr. De Palo said. 
“With care for end-stage chronic re-
spiratory diseases, ICU care can usu-
ally optimize breathing enough to get 
the patient off  the vent and stabilized 
at their previous functional plateau 
or, more often, at a lower functional 

plateau, until the next shortness of  
breath episode.”

 Given these challenges and uncer-
tainties, how can clinicians improve 
palliative care for patients with ad-
vanced nonmalignant lung diseases? 
“Simple. Have a discussion with ev-
eryone about what their expectations 
are,” said Dr. Waxman. “Find out 

what is important to them and what 
their goals of  therapy are. Help them 
understand the reality of  what ac-
tually will be possible to accomplish 
in a hospitalization, a surgery, or a 
therapy.”

Dr. De Palo agreed. “For my pa-
tients with end-stage respiratory 
disease, we often discuss whether 

a sustaining therapy of  mechanical 
ventilation would offer any benefit, 
and what role cardiopulmonary re-
suscitation should play in the context 
of  their wishes for care as their dis-
ease progresses,” she said. “I believe 
that providers and health care orga-
nizations should offer patients the 
spectrum of  curative and palliative 

Continued from previous page
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GRIPHON was a multicenter, long-term, double-blind, placebo-controlled, 
parallel-group, event-driven phase 3 study in 1156 patients (UPTRAVI: n=574; 

placebo: n=582) with symptomatic PAH (nearly all WHO FC II-III at baseline). 
The median treatment duration for the UPTRAVI group was 1.4 years.
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UPTRAVI® (selexipag)— 

The Only Oral PAH Therapy 
Targeting the Prostacyclin Pathway 

Proven to Delay Disease Progression1 

Visit www.UPTRAVI.com to learn more and download the Patient Enrollment Form

RESULTS FROM GRIPHON, THE LARGEST OUTCOMES TRIAL 
EVER CONDUCTED IN PAH (N=1156)

40%  RISK REDUCTION IN DISEASE PROGRESSION 
IN PATIENTS TREATED WITH UPTRAVI (p<0.0001)

•  Reductions in PAH-related hospitalization and other disease 
progression events* drove the overall reduction

IMPORTANT SAFETY INFORMATION

ADVERSE REACTIONS

$GYHUVH�UHDFWLRQV�RFFXUULQJ�PRUH�IUHTXHQWO\��Ű����RQ�8375$9,�FRPSDUHG�WR�SODFHER�DUH�
KHDGDFKH������YV�������GLDUUKHD������YV�������MDZ�SDLQ������YV������QDXVHD������YV�������
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These adverse reactions are more frequent during the dose titration phase.

+\SHUWK\URLGLVP�ZDV�REVHUYHG�LQ�����Q ���RI�SDWLHQWV�RQ�8375$9,�DQG�LQ�QRQH�RI�WKH�SDWLHQWV�
on placebo.

DRUG INTERACTIONS

Strong CYP2C8 inhibitors
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DOSAGE AND ADMINISTRATION 

Recommended Dosage
Recommended starting dose is 200 mcg twice daily. Tolerability may be improved when taken 

with food. Increase by 200 mcg twice daily, usually at weekly intervals, to the highest tolerated 
dose up to 1600 mcg twice daily. If dose is not tolerated, reduce to the previous tolerated dose.

Patients with Hepatic Impairment
For patients with moderate hepatic impairment (Child-Pugh class B), the starting dose is 200 mcg 

once daily. Increase by 200 mcg once daily at weekly intervals, as tolerated. Avoid use of UPTRAVI 
in patients with severe hepatic impairment (Child-Pugh class C).

Dosage Strengths
UPTRAVI tablet strengths: 200, 400, 600, 800, 1000, 1200, 1400, and 1600 mcg

Please see Brief Summary of Prescribing Information on the following page.
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care, and work together to develop 
a palliative care program where one 
does not exist,” she stressed. Access 
to “the full spectrum of  care – from 
curative to palliative – will provide 
the compassion and quality of  life at 
each stage of  their chronic disease.”

Intensivists should also ensure 
that all ICU patients receive con-

sultations with providers “who can 
look more at the big picture of  
their health care, not just at their 
admission diagnosis and the specific 
treatment they are receiving,” Dr. 
Waxman said. Dr. Bowton offered 
the final caveat: “While it appears 
obvious that providing palliative care 
consultation or integrating elements 

of  palliative care into our routine 
ICU care will improve the experience 
for our patients and their families, 
this has been difficult to demonstrate 
in well-designed studies. Thus, rather 
than focusing solely on our apparent 
shortcomings in providing palliative 
care to our ICU patients with ILD 
and COPD, we should vigorously 

support efforts to ascertain what 
components of  palliative care and 
what ‘dose’ are most effective in 
alleviating physical and emotional 
distress.” The National Institute of  
Nursing Research funded the study 
by Dr. Brown and her associates, 
who reported no relevant financial 
conflicts of  interest.
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Rx Only
BRIEF SUMMARY 
The following is a brief summary of the full Prescribing Information for UPTRAVI® 
(selexipag). Please review the full Prescribing Information prior to prescribing UPTRAVI.

INDICATIONS AND USAGE
Pulmonary Arterial Hypertension
UPTRAVI is indicated for the treatment of pulmonary arterial hypertension (PAH, WHO 
Group I) to delay disease progression and reduce the risk of hospitalization for PAH.
Effectiveness was established in a long-term study in PAH patients with WHO 
Functional Class II-III symptoms.
Patients had idiopathic and heritable PAH (58%), PAH associated with connective 
tissue disease (29%), and PAH associated with congenital heart disease with 
repaired shunts (10%).
DOSAGE FORMS AND STRENGTHS
UPTRAVI tablet strengths: 200, 400, 600, 800, 1000, 1200, 1400, and 1600 mcg
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Pulmonary Veno-Occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated 
PVOD. If con� rmed, discontinue UPTRAVI.
ADVERSE REACTIONS
Clinical Trial 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 re� ect the rates observed in practice.
The safety of UPTRAVI has been evaluated in a long-term, placebo-controlled study 
enrolling 1156 patients with symptomatic PAH (GRIPHON study). The exposure to 
UPTRAVI in this trial was up to 4.2 years with median duration of exposure of 1.4 years. 
The following list presents adverse reactions more frequent on UPTRAVI (N=575) 
than on placebo (N=577) by ≥3%: headache 65% vs 32%, diarrhea 42% vs 18%, 
jaw pain 26% vs 6%, nausea 33% vs 18%, myalgia 16% vs 6%, vomiting 18% 
vs 9%, pain in extremity 17% vs 8%, � ushing 12% vs 5%, arthralgia 11% vs 8%, 
anemia 8% vs 5%, decreased appetite 6% vs 3%, and rash 11% vs 8%.
These adverse reactions are more frequent during the dose titration phase.
Hyperthyroidism was observed in 1% (n=8) of patients on UPTRAVI and in none of 
the patients on placebo.
Laboratory Test Abnormalities 
Hemoglobin
In a Phase 3 placebo-controlled study in patients with PAH, mean absolute changes 
in hemoglobin at regular visits compared to baseline ranged from −0.34 to −0.02 g/
dL in the selexipag group compared to −0.05 to 0.25 g/dL in the placebo group. A 
decrease in hemoglobin concentration to below 10 g/dL was reported in 8.6% of 
patients treated with selexipag and 5.0% of placebo-treated patients. 
Thyroid function tests
In a Phase 3 placebo-controlled study in patients with PAH, a reduction (up to 
−0.3 MU/L from a baseline median of 2.5 MU/L) in median thyroid-stimulating 
hormone (TSH) was observed at most visits in the selexipag group. In the placebo 
group, little change in median values was apparent. There were no mean changes in 
triiodothyronine or thyroxine in either group. 
DRUG INTERACTIONS
Strong CYP2C8 Inhibitors
Concomitant administration with strong inhibitors of CYP2C8 may result in a signi� cant 
increase in exposure to selexipag and its active metabolite. Avoid concomitant 
administration of UPTRAVI with strong inhibitors of CYP2C8 (e.g., gem� brozil) [see 
Clinical Pharmacology (Pharmacokinetics)]. 
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no adequate and well-controlled studies with UPTRAVI in pregnant 
women. Animal reproduction studies performed with selexipag showed no clinically 
relevant effects on embryofetal development and survival. A slight reduction in 
maternal as well as in fetal body weight was observed when pregnant rats were 
administered selexipag during organogenesis at a dose producing an exposure 
approximately 47 times that in humans at the maximum recommended human 
dose. No adverse developmental outcomes were observed with oral administration 
of selexipag to pregnant rabbits during organogenesis at exposures up to 50 times 
the human exposure at the maximum recommended human dose.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
Pregnant rats were treated with selexipag using oral doses of 2, 6, and 20 mg/kg/day 
(up to 47 times the exposure at the maximum recommended human dose of 1600 mcg 
twice daily on an area under the curve [AUC] basis) during the period of organogenesis 
(gestation days 7 to 17). Selexipag did not cause adverse developmental effects to the 
fetus in this study. A slight reduction in fetal body weight was observed in parallel with 
a slight reduction in maternal body weight at the high dose.
Pregnant rabbits were treated with selexipag using oral doses of 3, 10, and 
30 mg/kg (up to 50 times the exposure to the active metabolite at the maximum 
recommended human dose of 1600 mcg twice daily on an AUC basis) during the 
period of organogenesis (gestation days 6 to 18). Selexipag did not cause adverse 
developmental effects to the fetus in this study.
Lactation
It is not known if UPTRAVI is present in human milk. Selexipag or its metabolites 
were present in the milk of rats. Because many drugs are present in the human 
milk and because of the potential for serious adverse reactions in nursing infants, 
discontinue nursing or discontinue UPTRAVI.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

Geriatric Use
Of the 1368 subjects in clinical studies of UPTRAVI 248 subjects were 65 years of 
age and older, while 19 were 75 and older. No overall differences were observed 
between these subjects and younger subjects, and other reported clinical experience 
has not identi� ed differences in responses between the elderly and younger patients, 
but greater sensitivity cannot be ruled out.
Patients with Hepatic Impairment
No adjustment to the dosing regimen is needed in patients with mild hepatic 
impairment (Child-Pugh class A).
A once-daily regimen is recommended in patients with moderate hepatic impairment 
(Child-Pugh class B) due to the increased exposure to selexipag and its active 
metabolite. There is no experience with UPTRAVI in patients with severe hepatic 
impairment (Child-Pugh class C). Avoid use of UPTRAVI in patients with severe 
hepatic impairment [see Clinical Pharmacology (Pharmacokinetics)].
Patients with Renal Impairment
No adjustment to the dosing regimen is needed in patients with estimated glomerular 
� ltration rate >15 mL/min/1.73 m2. 
There is no clinical experience with UPTRAVI in patients undergoing dialysis 
or in patients with glomerular � ltration rates <15 mL/min/1.73 m2 [see Clinical 
Pharmacology (Pharmacokinetics)]. 
OVERDOSAGE
Isolated cases of overdose up to 3200 mcg were reported. Mild, transient nausea 
was the only reported consequence. In the event of overdose, supportive measures 
must be taken as required. Dialysis is unlikely to be effective because selexipag and 
its active metabolite are highly protein-bound.
CLINICAL PHARMACOLOGY
Pharmacokinetics
Speci� c Populations:
No clinically relevant effects of sex, race, age, or body weight on the 
pharmacokinetics of selexipag and its active metabolite have been observed in 
healthy subjects or PAH patients.
Age: 
The pharmacokinetic variables (Cmax and AUC) were similar in adult and elderly 
subjects up to 75 years of age. There was no effect of age on the pharmacokinetics 
of selexipag and the active metabolite in PAH patients.
Hepatic Impairment: 
In subjects with mild (Child-Pugh class A) or moderate (Child-Pugh class B) hepatic 
impairment, exposure to selexipag was 2- and 4-fold that seen in healthy subjects. 
Exposure to the active metabolite of selexipag remained almost unchanged in 
subjects with mild hepatic impairment and was doubled in subjects with moderate 
hepatic impairment. [see Use in Specifi c Populations]. 
Based on pharmacokinetic modeling of data from a study in subjects with hepatic 
impairment, the exposure to the active metabolite at steady state in subjects with 
moderate hepatic impairment (Child-Pugh class B) after a once daily regimen is 
expected to be similar to that in healthy subjects receiving a twice daily regimen. The 
exposure to selexipag at steady state in these patients during a once daily regimen 
is predicted to be approximately 2-fold that seen in healthy subjects receiving a 
twice-daily regimen. 
Renal Impairment: 
A 40-70% increase in exposure (maximum plasma concentration and area under 
the plasma concentration-time curve) to selexipag and its active metabolite was 
observed in subjects with severe renal impairment (estimated glomerular � ltration 
rate ≥ 15 mL/min/1.73 m2 and < 30 mL/min/1.73 m2) [see Use in Specifi c Populations]. 
Drug Interaction Studies: 
In vitro studies
Selexipag is hydrolyzed to its active metabolite by hepatic carboxylesterase 1. 
Selexipag and its active metabolite both undergo oxidative metabolism by CYP2C8 
and CYP3A4. The glucuronidation of the active metabolite is catalyzed by UGT1A3 
and UGT2B7. Selexipag and its active metabolite are substrates of OATP1B1 and 
OATP1B3. Selexipag is a substrate of P-gp, and the active metabolite is a substrate 
of the transporter of breast cancer resistance protein (BCRP).
Selexipag and its active metabolite do not inhibit or induce hepatic cytochrome P450 
enzymes at clinically relevant concentrations. Selexipag and its active metabolite do 
not inhibit hepatic or renal transport proteins. 
The effect of strong inhibitors of CYP2C8 (such as gem� brozil) on the exposure to 
selexipag or its active metabolite has not been studied. Concomitant administration 
with strong inhibitors of CYP2C8 may result in a signi� cant increase in exposure to 
selexipag and its active metabolite [see Drug Interactions]. 
The results on in vivo drug interaction studies are presented in Figure 1.

Manufactured for: Actelion Pharmaceuticals US, Inc.
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ACT20151221b
Reference: 1. UPTRAVI full Prescribing Information. 
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UPTRAVI is a registered trademark of Actelion Pharmaceuticals Ltd
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Formoterol addition not tied to more asthma events
BY MARY ANN MOON

Frontline Medical News

A
dding formoterol to budesonide 
in a fixed-dosecombination 
does not increase serous asth-

ma-related events in adolescents and 
adults, according to a report pub-
lished online in the New England 
Journal of  Medicine.

This finding from a multicenter 
randomized double-blind clinical trial 

involving 11,693 patients should allay 
safety concerns about adding long-act-
ing beta-agonists to inhaled glucocor-
ticoids in moderate to severe asthma. 

Previously, two large studies linked 
such additive therapy to increased 

asthma-related deaths and other seri-
ous outcomes, but other clinical trials 
and numerous meta-analyses found 
no such increase. 

In 2009, the Food and Drug Ad-
ministration mandated that the 
four manufacturers of  long-acting 
beta-agonists available in the United 
States conduct postmarketing safety 
analyses of  these agents. The current 
trial is AstraZeneca’s response to the 
mandate, said Stephen P. Peters, MD, 
PhD, FCCP, of  Wake Forest Univer-
sity, Winston-Salem N.C., and his 
associates.  

They assessed patients aged 12 
years and older who had taken daily 
asthma medication for at least 1 year 
before enrollment and had a history 
of  at least one exacerbation during 
that year. These participants were 
enrolled at 534 medical centers in 
25 countries during 2011-2015 and 
randomly assigned to receive either 
budesonide plus formoterol (5,846 
patients) or budesonide alone (5,847 
patients) through an inhaler twice 
daily for 26 weeks. The primary 
endpoint was a composite of  asth-
ma-related death, intubation, and 
hospitalization.

A total of  43 patients in the com-
bined-therapy group had 49 serious 
asthma-related events, while 40 pa-
tients in the budesonide-only group 
had 45 such events. This is a nonsig-
nificant difference and establishes 
the noninferiority of  the combined 
treatment regarding this outcome, 
the investigators said (N Engl J 
Med. 2016 Sept 1. doi: 10.1056/NEJ-
Moa1511190). 

In addition, 539 (9.2%) of  the pa-
tients in the combined-therapy group 
reported 637 asthma exacerbations, 
while 633 in the budesonide-only 
group had 762 exacerbations. Thus, 
the risk of  having an asthma exacer-
bation was 16.5% lower with com-
bined therapy (HR, 0.84). 

Both study groups had a clinically 
relevant improvement in asthma 
control as measured by the ACQ-6, 
and the combined therapy yielded 
a significantly greater benefit. The 
percentage of  patients who had a 
clinically relevant improvement in 
asthma control at the conclusion of  
treatment also favored budesonide 
plus formoterol (58.7% vs. 54.4%). 
And the combined-therapy group 
also had a greater mean number of  
symptom-free days, had fewer night-
time awakenings, and used fewer dos-
es of  rescue medications, Dr. Peters 
and his associates said. 

Dr. Peters and his associates report-
ed ties to numerous industry sources.
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BY NEOMI SHAH, MD, MPH

T
he phenomenon of  preconditioning reflects 
complex adaptive responses by living organ-
isms to stimuli such as ischemia, hypoxia, 

hypothermia, or starvation. Acute ischemic pre-
conditioning, initially described by Murry in 1986 
(Circulation. 1986;74[5]:1124) occurs when multiple 
brief  episodes of  ischemia followed by reperfusion 
elicit a protective effect on the heart from a sub-
sequent prolonged period of  ischemia, such as a 
heart attack. This protective effect from ischemic 
preconditioning can be in the form of  a smaller 
heart attack, lower chance of  cardiac arrhythmias, 
less myocardial cell death, and lower risk of  heart 
muscle failure. The cardioprotective effect of  isch-
emic preconditioning is dependent on the duration 
and strength of  the preconditioning stimulus. If  
the preconditioning stimulus is too strong or pro-
longed, detrimental effects on the heart may be 
observed. 

  Like ischemic preconditioning, hypoxic precon-
ditioning represents a complex adaptive response 
that organisms have developed to offset damage 
inflicted by oxygen deprivation. The concept of  
hypoxic preconditioning is familiar to humans; for 
years, athletes have been using hypoxic training 
(high altitude and other newer technologies) to 
boost their performance in sporting events. Addi-
tionally, there is evidence dating back to before the 
breakthrough findings of  Murry and colleagues 
who confirm the cardioprotective effects of  hy-
poxia. In 1973, Meerson and colleagues (Am J Car-
diol. 1973;31[1]:30) reported that mice exposed to 
high-altitude hypoxia have reduced mortality and 
smaller areas of  necrotic myocardium after coro-
nary artery occlusion.

Both of  the ischemic and hypoxic precondition-
ing animal experiments mentioned above involve 

acute exposure to the preconditioning stimuli, re-
sulting in a cardioprotective response for a limited 
time period. In order to afford a sustained period 
of  cardioprotection, recurrent hypoxic exposure 
may be necessary. Indeed, recent studies have 
concentrated on just that; repeated exposure to 
intermittent hypoxia over a few weeks (Manukhina 
et al. Exp Biol Med. 2013;238[12]:1413) resulted in 
robust cardioprotection after coronary artery oc-
clusion and reperfusion.

Despite the convincing cardioprotective discov-
eries from ischemic and hypoxic preconditioning, 
translation into clinical practice as a therapeutic 

modality is absent. This is partly because human 
beings are more complex than animals. They have 
comorbidities and are affected by aging, both of  
which may alter the milieu for preconditioning 
stimuli. Furthermore, the therapeutic range for 
any given preconditioning stimulus is unknown. 

Sleep apnea (SA) is exceedingly prevalent in the 
United States. In SA, an individual stops breathing 
either completely (apnea) or partially (hypopnea) 
during sleep, resulting in intermittent hypox-
ia, with arousal from sleep and resumption of  
breathing leading to reoxygenation. Hence, SA is 
characterized by intermittent hypoxia followed by 
reoxygenation. So, one can speculate that SA could 
exert cardioprotective effects as seen in hypoxic 
preconditioning and ischemic preconditioning. It is 
important to note, however, that SA is associated 
with hypercapnic intermittent hypoxia, whereas 
most of  the investigations on ischemic precondi-
tioning and intermittent hypoxia are with eucapnia 
or hypocapnia.

The potentially cardioprotective role of  SA is 
supported by a growing body of  complementary 
research that indicates that coronary collater-
al flow is higher in patients with SA vs control 
subjects (Steiner. Chest. 2010;137[3]:516) and that 
there is an increased mobilization, proliferation, 
and angiogenic capacity of  endothelial progenitor 
cells from patients with myocardial infarction and 
SA as compared with cells from control subjects 
without SA (Berger. Am J Respir Crit Care Med. 
2013;187[1]:90). Some epidemiologic data support 
a weaker relationship between SA and coronary 
ischemic events compared with other cardiovascu-
lar events (Gottlieb. Circulation. 2010;122[4]:352). 

Hypoxic preconditioning may explain the rela-
tively decreased pro-thrombotic influence of  SA 
in the coronary vascular bed. Nevertheless, more 
research is needed to determine if  SA is cardiopro-
tective. If, however, cardioprotection from SA is 
confirmed, it may contribute to a paradigm shift 
in how SA is considered in relation to coronary 
heart disease. Furthermore, future investigations 
would need to focus on what dose and duration 
of  SA is needed for cardioprotection to occur. Pro-
spective studies may also provide an opportunity 
for investigating interindividual variability in the 
susceptibility of  the myocardium to the hypoxic 
preconditioning stimulus from SA.

This article highlights how complex the relation-
ship between hypoxia and myocardial response is. 
This is further supported by results from a recent 
clinical trial, AVOID (Air Versus Oxygen In ST-el-
evation MyocarDial Infarction) (Stub. Circulation. 
2015;131[24]:2143). Results from the AVOID trial 
report that routine oxygen use in normoxic pa-
tients hospitalized with a heart attack was not 
beneficial and, in fact, was harmful. Patients who 
received oxygen had more myocardial injury than 
those who did not.

Therefore, even though for decades we thought 
that oxygen therapy helps hospitalized heart attack 
patients, results from the AVOID trial have initiat-
ed a paradigm shift. It remains to be determined 
whether such a paradigm shift will follow for sleep 
apnea.

Dr. Shah is with the department of  epidemiology and 
population health, Albert Einstein College of  Medicine, 
N.Y.

SLEEP STRATEGIES: Sleep apnea and myocardial preconditioning: 
A paradigm shift?

“Despite the convincing cardioprotective discoveries from ischemic and hypoxic preconditioning, translation 

into clinical practice as a therapeutic modality is absent,” Dr. Shah said.
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Like ischemic preconditioning, hypoxic 

preconditioning represents a complex 

adaptive response that organisms have 

developed to offset damage inflicted by 

oxygen deprivation. For years, athletes 

have been using hypoxic training (high 

altitude and other newer technologies) 

to boost their performance.

CHESTPHYSICIAN.COM • SEPTEMBER 2016 SLEEP MEDICINE 15



(hazard ratio, 0.8; 95% CI, 0.6 to 1.1; 
P = .1). Dr. McEvoy discussed the im-
plications of  prolonged CPAP use in 
a video interview with Bruce Jancin, 
our reporter at the ESC Congress in 
Rome. 

Obstructive sleep apnea causes 
episodic hypoxemia, sympathetic ner-
vous system activation; intrathoracic 
pressure swings strain the heart and 
great vessels, and increases markers 
of  oxidative stress, hypercoagulation, 
and inflammation. 

Randomized trials have linked 

CPAP therapy to lower systolic 
blood pressure measures and im-
proved endothelial function and in-
sulin sensitivity. 

Observational studies suggest that 
CPAP might help prevent cardiovas-
cular events and death if  used consis-
tently, the investigators noted.

Because cardiovascular disease and 
obstructive sleep apnea often co-oc-
cur, the researchers carried out a sec-
ondary prevention trial, Sleep Apnea 
Cardiovascular Endpoints (SAVE), to 
quantify rates of  major cardiovascular 

events among 2,717 adults aged 45-75 
years with obstructive sleep apnea and 
established coronary or cerebrovas-
cular disease. Patients were randomly 
assigned to receive CPAP therapy plus 
usual care, or usual care alone. The 
primary endpoint was a composite 
of  cardiovascular death, myocardial 
infarction, stroke, or hospitalization 
from unstable angina, transient isch-
emic attack, or heart failure. 

The researchers also looked at oth-
er cardiovascular outcomes, snoring 
symptoms, mood, daytime sleepiness, 
and health-related quality of  life. They 
used a 1-week run-in period of  sham 
CPAP (administered at subtherapeutic 
pressure) to ensure what they consid-

ered an adequate level of  adherence.
The average apnea-hypopnea index 

(that is, the average number of  apnea 
or hypopnea events recorded per 
hour) was 29 at baseline and 3.7 after 
initiating CPAP, the investigators said. 

At a mean of  3.7 years of  follow-up, 
17% of  CPAP users (220 patients) and 
15.4% of  controls had a cardiovascular 
event, for a hazard ratio of  1.1 (95% 
confidence interval, 0.9 to 1.3; P = 0.3).

Not only did CPAP fail to meet 
the composite primary endpoint, 
but it did not significantly affect any 
cause-specific cardiovascular out-
come, the researchers said. 

However, CPAP users did improve 
significantly more than controls on 
measures of  daytime sleepiness (the 
Epworth Sleepiness Scale), anxiety 
and depression (Hospital Anxiety 
and Depression Scale), self-reported 
physical and mental health (Short-
Form Health Survey), and quality of  
life (European Quality of  Life-5 Di-
mensions questionnaire). They also 
missed fewer days of  work than did 
controls.

Study funders included the Na-
tional Health and Medical Research 
Council of  Australia, Respironics 
Sleep and Respiratory Research 
Foundation, and Phillips Respironics. 

Dr. McEvoy reported receiving re-
search equipment for the study from 
AirLiquide. 

Several coinvestigators reported 
other ties to industry.

This trial raises several issues. One major issue is 
whether the results were negative because obstructive 

sleep apnea does not have clinically significant adverse 
cardiovascular effects or because the patients did not use 
CPAP for a long enough duration each night to derive 
cardiovascular benefits. Given the substantial human and 
animal data that have consistently documented links be-
tween obstructive sleep apnea and cardiovascular health, 
we suspect that mean CPAP duration may have been 
inadequate at 3.3 hours per night, which is probably less 
than half  the time the patient was asleep.

What do these results mean for clinical practice? We 
believe that symptomatic patients with obstructive 
sleep apnea should be offered a trial of  CPAP therapy. 

However, on the basis of  results from the SAVE trial, 
prescribing CPAP with the sole purpose of  reducing 
future cardiovascular events in asymptomatic patients 
with obstructive sleep apnea and established cardiovas-
cular disease cannot be recommended. Ongoing clinical 
trials will shed further light on the effects of  CPAP 
therapy in nonsleepy patients with obstructive sleep ap-
nea and acute coronary syndromes.

Babak Mokhlesi, MD, is with the Sleep Disorders Center at 
the University of  Chicago. Najib Ayas, MD, is with the Sleep 
Disorders Program at the University of  British Columbia, 
Vancouver. The remarks are excerpted from their editorial (N 
Engl J Med. 2016 Aug 28. doi: 10.1056/NEJMe1609704).

VIEW ON THE NEWS

CPAP might not have been used long enough

No decrease in cardiac events
CPAP from page 1

CHICA addresses shortfall of OSA screening in children
BY BRUCE JANCIN

Frontline Medical News

DENVER   –  Screening practices vary widely and 
frequently diverge from practice guidelines for chil-
dren with suspected obstructive sleep apnea, Sarah 
M. Honaker, PhD, said at the annual meeting of  
the Associated Professional Sleep Societies. 

The American Academy of  Pediatrics and Amer-
ican Academy of  Sleep Medicine recommend that 
children with frequent snoring be referred for a 
sleep study or to a sleep specialist or otolaryngol-
ogist. But the identification rate of  suspected OSA 
was abysmally low in Dr. Honaker’s study of  8,135 
1-12 year olds seen at five university-affiliated ur-
ban primary care pediatric clinics.

  To assist primary care providers in following 
evidence-based practice for pediatric OSA, Dr. 
Honaker, of  Indiana University in Indianapolis, and 
her coinvestigators have developed a computer de-
cision support system called CHICA (Child Health 
Improvement through Computer Automation). 
While in the clinic waiting room, the child’s parent 
uses a tablet ot complete 20 yes/no items designed 
to identify priority areas to address during the visit. 
The items are individually tailored to the child’s 
age, past medical history, and previous responses.

One item asks if  the child snores three or more 

nights per week. If  the answer is yes, CHICA in-
stantly sends a prompt to the child’s electronic med-
ical record noting that the parent reports the child is 
a frequent snorer and this might indicate OSA.

Parental cooperation with CHICA was high: 
98.5% of  parents addressed the snoring question. 
They reported that 28.5% of  the children snored at 
least 3 nights per week, generating a total of  1,094 
CHICA prompts to the primary care providers. 
Nearly half  (44%) of  providers didn’t respond to 
the prompt, which Dr. Honaker said is a typical 
rate for this sort of  computerized assist interven-
tion. Of  those who did respond, 16% suspected 
OSA, 63% didn’t suspect OSA, and the remainder 
said the parent in the examining room didn’t re-
port frequent snoring.

A 16% rate of  suspected OSA is a low figure for 
frequent snorers. Moreover, 31% of  children who 
got the CHICA frequent snoring prompt were 
overweight or obese, and 17% had attention-deficit 
hyperactivity disorder symptoms, both known risk 
factors for OSA. Some of  the kids had both risk 
factors, but 39% had at least one in addition to 
their frequent snoring, Dr. Honaker noted. 

The investigators carried out multivariate logis-
tic regression analyses of  child, provider, and clinic 
characteristics in search of  predictors associated 
with physician concern that a child might have 

OSA. It turned out that none of  the provider char-
acteristics, such as specialty or years in practice, 
had any bearing on the rate of  identifying possible 
pediatric OSA. Some physicians never suspect-
ed OSA, others did so in nearly 50% of  children 
flagged by the CHICA prompt.

The only relevant patient factor was age: chil-
dren aged 1-2.5 years were 73% less likely to gener-
ate physician suspicion of  OSA.

“Surprisingly, none of  the patient health factors 
were predictive. So having ADHD symptoms or 
being overweight or obese did not make it more 
likely that a child would elicit concern for OSA,” 
Dr. Honaker observed. However, which of  the five 
clinics the child attended turned out to make a 
big difference. Rates of  suspected OSA in children 
with a CHICA snoring prompt ranged from a low 
of  5% at one clinic to a high of  27% at another.

Dr. Honaker said the Indiana University experi-
ence is hardly unique. Despite documented high 
rates of  pediatric sleep disorders in primary care 
settings, screening and treatment rates are low. Pri-
mary care physicians receive little training in sleep 
medicine (Sleep Med Rev. 2016;25:31-9). Her study 
was funded by the American Sleep Medicine Foun-
dation. She reported having no financial conflicts.

bjancin@frontlinemedcom.com
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ZYFLO CONNECT® PROGRAM – TERMS & CONDITIONS
HOW IT WORKS
If you are uninsured or have commercial insurance, including insurance purchased through the Affordable Care Act Exchange 

plans, Chiesi USA may help pay the out-of-pocket expenses (co-pay, co-insurance, deductibles) of your prescription. For patients 

taking ZYFLO CR® (zileuton) extended-release tablets, up to $2,500 per month will be provided, if you meet the eligibility 

requirements below. If the total costs of your out-of-pocket expenses are over $2,500 per month, you will be responsible for 

the outstanding balance.

ELIGIBILITY REQUIREMENTS
• You are either:

– Uninsured, or

– You are insured by commercial or private insurance and your insurance does not cover the full cost of ZYFLO CR

•  Your prescriptions are not covered in full or in part by any state or federally funded insurance program, including but not

limited to Medicare, Medicaid, Medigap, Veterans Affairs (VA) or Department of Defense (DOD) programs, or the Government

Health Insurance Plan available in Puerto Rico (formerly known as “La Reforma de Salud”); patients who move from

commercial to state or federally funded prescription insurance will no longer be eligible

• You are at least 18 years of age

• Void where prohibited by law

TERMS OF USE
•  By accepting this offer and participating in the ZYFLO Connect program, you are representing and warranting to Chiesi that

you currently meet the eligibility requirements described above and will comply with these Terms of Use.

•  Out-of-pocket benefit equals an amount up to $2,500 per month (maximum benefit of $30,000 per year) for ZYFLO CR.

Patient is responsible for applicable taxes, if any.

 EXAMPLE: If your monthly ZYFLO CR prescription co-pay or out-of-pocket cost is $3,000, eligible patients will only pay $500

per month for ZYFLO CR, a savings of $2,500 off of their co-pay or total out-of-pocket costs. If your co-pay or out-of-pocket costs

are no more than $2,500, you pay $0. For a mail-order 3-month prescription, your total maximum savings will be $7,500

($2,500 x 3).

• If a patient exceeds the maximum monthly benefit of $2,500, the patient will be responsible for the outstanding balance.

•  Patients, pharmacists, and prescribers cannot seek reimbursement from health insurance or any third party, for any part of the

benefit received by the patient through this offer.

•  Your acceptance of this offer confirms that this offer is consistent with your insurance and that you will report the value

received as may be required by your insurance provider.

• Only valid in the United States or Puerto Rico; this offer is void where restricted or prohibited by law.

• No membership fees.

• The ZYFLO Connect program is not insurance.

•  The ZYFLO Connect program cannot be combined with any other rebate/coupon, free trial, or similar offer for the

specified prescription.

• The ZYFLO Connect program expires on December 31, 2016.

• The ZYFLO Connect program is limited to one per person.

• Chiesi USA reserves the right to rescind, revoke, or amend this offer at any time without notice.

•  The ZYFLO Connect program is only offered through distribution from Foundation Care, a full-service pharmacy serving patients

in all 50 states and Puerto Rico.

Foundation Care, 4010 Wedgeway Court, Earth City, MO 63045 Phone: (844) 699-9356
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Sleep apnea increases subsequent Alzheimer’s risk
BY BRUCE JANCIN

Frontline Medical News

DENVER – Obstructive sleep apnea 
diagnosed later in life is associat-
ed with an increased likelihood of  
subsequent Alzheimer’s disease, Dr. 
Omonigho Bubu reported at the an-
nual meeting of  the Associated Pro-
fessional Sleep Societies. 

He presented a retrospective co-
hort study in which a dose-reponse 
relationship was apparent. The more 
severe an individual’s obstructive 
sleep apnea (OSA) as reflected in a 
higher apnea-hypopnea index on 
polysomnography, the greater the 
risk of  later being diagnosed with 
Alzheimer’s disease, compared with 
matched controls during up to 13 
years of  follow-up.

  The study also identified several 
possible contributing factors for the 
observed OSA/Alzheimer’s relation-
ship. Those OSA patients with more 
severe sleep fragmentation, nocturnal 
hypoxia, and 
abnormal sleep 
duration were 
significantly 
more likely to 
subsequently de-
velop Alzheimer’s 
disease than were 
OSA patients 
with less severely 
disrupted sleep 
measures, added Dr. Bubu of  the Uni-
versity of  South Florida, Tampa. 

The study included 756 patients 
aged 65 years and older with no 
history of  cognitive decline when 
diagnosed with OSA by polysomnog-
raphy at Tampa General Hospital 
during 2001-2005. They were matched 
by age, race, sex, body mass index, 
and zip code to two control groups 
totaling 3,780 subjects. The controls, 
drawn from outpatient medical clinics 
at the hospital, had a variety of  medi-
cal problems but no sleep disorders or 
cognitive impairment. 

During a mean 10.5-year follow-up 
period, 513 subjects were diagnosed 
with Alzheimer’s disease, according 
to Medicare data. In a Cox propor-
tional hazards analysis adjusted for 
age, sex, race, body mass index, 
and education level, OSA was inde-
pendently associated with a 2.2-fold 
increased risk. Further adjustment for 
alcohol intake, smoking, use of  sleep 
medications, and chronic medical 
conditions didn’t substantially change 
the results.

However, the investigators were not 
able to control for apolipoprotein E 
(APOE)–epsilon 4 allele status, which 

is a known risk factor for both OSA 
and Alzheimer’s disease, so it makes 
one wonder whether the association 
is “all related to APOE,” said Dr. Rich-
ard J. Caselli, professor of  neurology 
at the Mayo Clinic, Scottsdale, Ariz., 

when asked to 
comment on the 
study. 

Time to onset 
of  Alzheimer’s 
disease was short-
er in the OSA pa-
tients: The mean 
time to diagnosis 
was 60.8 months 
after diagnosis of  

OSA, compared with 73 and 78 months 
in members of  the two control groups 
who developed the dementia.

When the risk of  developing Alzhei-
mer’s disease was stratified according 
to baseline OSA severity, a dose-re-

sponse effect was seen. Mild OSA, 
defined as 5-14 apnea-hypopnea events 
per hour of  sleep, was associated with 
a 1.67-fold greater risk than in con-
trols. The moderate OSA group, who 
had 15-29 events per hour, had a 1.81-
fold increased risk. Patients with se-
vere OSA, with 30 or more events per 
hour, had a 2.63-fold increased risk. 

Gender, race, and education mod-
ified the relationship between OSA 
and Alzheimer’s disease, Dr. Bubu 
said. Women with OSA had a 2.28-
fold greater risk of  later developing 
the disease, compared with controls; 
men had a 1.42-fold increased risk. 
African-Americans with OSA were 
at 2.56-fold greater risk than were 
controls, while Hispanics with OSA 
were at 1.8-fold increased risk and 
non-Hispanic whites were at 1.87-fold 
increased risk. OSA patients with a 
high school education or less were at 

2.73 times greater risk of  Alzheimer’s 
disease than were controls, those 
with at least some college or techni-
cal school were at 1.82-fold risk, and 
OSA patients who’d been to graduate 
school had a 1.31-fold increased risk. 

“Our results definitely show that 
OSA precedes the onset of  Alzhei-
mer’s disease. But we cannot say 
that’s causation. That will be left to 
future research examining the poten-
tial mechanisms we’ve identified,” 
Dr. Bubu said in an interview. 

A key missing link in establishing a 
causal relationship is the lack of  data 
on how many of  the older patients 
diagnosed with OSA accepted treat-
ment for the condition, and what their 
response rates were. In other words, 
it remains to be seen whether OSA 
occurring later in life is a modifiable 
risk factor for Alzheimer’s disease as 
opposed to an early expression of  the 
dementing disease process whereby 
treatment of  the sleep disorder doesn’t 
affect the progressive cognitive decline.

  Both short sleep duration of  less 
than 6 hours as well as a mean total 
sleep time greater than 9 hours in 
patients with OSA were associated 
with significantly increased risk of  
Alzheimer’s disease, compared with 
a sleep time of  6-9 hours. Patients 
with a high sleep-onset latency in the 
sleep lab, a high REM latency from 
sleep onset, a low percentage of  time 
spent in REM, an oxygen saturation 
level of  less than 90% for at least 1% 
of  sleep time, and/or a high number 
of  arousals per hour of  sleep were 
also at increased risk of  subsequent 
Alzheimer’s disease .  

The study was supported by the 
Byrd Alzheimer’s Institute. 

Dr. Bubu reported having no finan-
cial conflicts.

bjancin@frontlinemedcom.com

Sleep lab �ndings associated with subsequent Alzheimer’s disease

Note: The study involved 756 patients aged 65 years and older and 3,780 control subjects.

Source: Dr. Bubu

Measures of sleep duration and continuity

  Sleep ef�ciency <85%  vs. 85% or greater

  Total sleep time <6 hr vs. 6-9 hr

  Total sleep time >9 hr vs. 6-9 hr

  <10% time in REM vs. 10-24.9%

  High sleep latency (median, 66 min) vs. low (0.9 min)

  High REM latency from sleep onset (median, 126 min) vs. low

  (median, 30.9 min)

Sleep fragmentation measures

  High arousals per hour of sleep (median, 76.4) vs. low (11.9)

  Wake after sleep onset, high (median, 182.3 min) vs. low (46.8 min)

Hypoxia measures

  Oxygen saturation index of 15 or more vs. less than 15

  Oxygen saturation level below 90% for 1% or more of sleep time

  High percentage of sleep time spent in apnea or hypopnea

  (median, 22.7%) vs. low (0.4%)

  Mid-range percentage of sleep time spent in apnea or hypopnea

  (median, 7.8%) vs. low (0.4%)

Hazard ratio

for Alzheimer’s

1.48

1.87

2.02

1.72

1.23

1.72

1.43

1.74
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Sleep apnea in pregnancy linked to preterm birth
BY BRUCE JANCIN

Frontline Medical News

DENVER – Pregnant women with 
sleep apnea are more likely to have 
planned obstetric interventions, 
results of  an Australian popula-
tion-based cohort study suggest. 

The study included all 636,227 
in-hospital births during 2002-2012 in 
New South Wales, Australia’s most 
populous state. Maternal sleep apnea 
was also associated with increased 
rates of  planned preterm birth, even 
though preterm birth is widely con-
sidered the greatest contributor to 
neonatal morbidity and mortality, 
Yu Sun Bin, PhD, said at the annual 
meeting of  the Associated Profes-
sional Sleep Societies. 

  “Somewhere along the line, cli-
nicians decided that the risks of  
preterm birth to the baby were out-
weighed by the risks to the mother 
of  delivering at term,” said Dr. Bin of  
the University of  Sydney. 

The investigators compared mater-
nal and infant outcomes for moth-
ers with a documented diagnosis 
of  sleep apnea – either central or 
obstructive – in the year before or 
during pregnancy with outcomes 

for mothers without that diagnosis. 
There were 519 mothers with diag-
nosed sleep apnea, for a prevalence 
of  0.08%. That figure is low in light 
of  other evidence, making it likely 
that the 635,708 women in the no-
sleep-apnea group actually included 
a substantial number of  mothers 
with undiagnosed sleep apnea. Thus, 
the investigators’ estimates of  the 
adverse impacts of  sleep apnea in 
pregnancy are “rather conservative,” 
according to Dr. Bin. 

Australian women with sleep ap-
nea were older and less healthy than 
mothers without sleep apnea were. 
They had higher baseline rates of  
obesity, preexisting diabetes, chronic 
hypertension, and were more likely 
to be smokers.

The incidence of  pregnancy hy-
pertension was 19.7% in the sleep 
apnea group and 8.7% in controls. 
In a multivariate regression analysis 
adjusted for potential confounders, 
the maternal sleep apnea group had a 
40% greater risk of  developing hyper-
tension than did controls. However, 
contrary to previous smaller studies, 
they did not have a significantly in-
creased rate of  gestational diabetes.

Even after controlling for both 

pregnancy hypertension and gesta-
tional diabetes, the sleep apnea group 
still had a significant 15% increase in 
the relative likelihood of  a planned 
delivery.

The rate of  preterm birth at 36 
weeks or earlier was 14.5% in the ma-
ternal sleep apnea group, compared 
with 6.9% in controls, for an adjusted 
1.5-fold increased relative risk. Peri-
natal death occurred in 1.9% of  the 
sleep apnea group and 0.9% of  con-
trols; however, the resultant adjusted 
1.73-fold increased risk didn’t attain 
statistical significance because of  the 
small number of  deaths in the study. 

The incidence of  5-minute Apgar 
scores below 7 was 4.6% in the sleep 
apnea group, compared with 2.4% 
in controls, for an adjusted 1.6-fold 
increased risk. 

The rate of  neonatal intensive 
care unit admission in the sleep ap-
nea group was 27.9%, versus 16% 
in controls, for a 1.61-fold increased 
relative risk. For the term babies in 
the sleep apnea group, the NICU 
admission rate was 20.3%, compared 
with 12.1% for the control group. 
The NICU admission rate for the two 
groups did not differ among preterm 
babies.

“This suggests that maternal sleep 
apnea is contributing to some con-
dition in the baby that requires ad-
ditional support,” Dr. Bin observed. 
The nature of  that condition, howev-
er, remains unclear, since all patient 
data available to the investigators was 
deidentified. 

The incidence of  small-for-ges-
tational-age babies was similar in 
the sleep apnea and control groups. 
In contrast, the large-for-gestation-
al-age rate was 15.2% in the sleep 
apnea group, compared with 9.1% 
in controls, for an adjusted 1.27-fold 
increased risk. 

The two main limitations of  the 
Australian study were the likely un-
derdiagnosis of  sleep apnea and the 
lack of  any information on treatment 
of  affected patients, according to Dr. 
Bin. A key unresolved question, she 
added, is whether interventions for 
maternal sleep apnea reduce the risks 
identified in the New South Wales 
study. 

The Australian National Health 
and Medical Research Council sup-
ported the study. Dr. Bin reported 
having no financial conflicts.

bjancin@frontlinemedcom.com 
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Andexanet effective antidote for factor Xa
BY AMY KARON

Frontline Medical News

T
he factor Xa antidote andexanet 
achieved effective hemostasis 12 
hours after infusion in 79% of  

patients who had developed serious 
acute bleeding on factor Xa inhibitor 
therapy, according to a preliminary 
analysis of  an ongoing study of  how 
reducing anti–factor Xa activity af-
fects clinical hemostatic outcomes.

“The site of  bleeding was most 
often gastrointestinal or intracranial; 
anti–factor Xa activity was consider-
ably elevated in most patients and, 
as such, was likely to be a major 
impediment to clinical hemostasis. 
The administration of  an andexanet 
bolus and infusion resulted in rapid 
and substantial reversal of  anti–factor 
Xa activity,” Stuart Connolly, MD, of  
McMaster University, Hamilton, Ont., 
and his associates reported at the ESC 
Congress and in a simultaneously pub-
lished study (N Engl J Med. 2016 Aug 
30. doi: 10.1056/NEJMoa1607887).  

Andexanet alfa is a recombinant 
modified human factor Xa decoy 
protein that “sharply” reduced plas-
ma levels of  unbound factor Xa 
inhibitors as well as anti-factor Xa 

activity in healthy older volunteers 
receiving apixaban or rivaroxaban, 
the researchers noted. Based on those 
findings, they designed a prospective, 
multicenter, single-group, open-label 
study (Andexanet Alfa, a Novel An-
tidote to the Anticoagulation Effects 
of  FXA Inhibitors; ANNEXA-4) of  
andexanet in patients with potentially 
life-threatening acute major bleeding 
related to anticoagulation with a fac-
tor Xa inhibitor.

This interim report from the ongo-
ing study included 67 patients with 
data available by June 17, 2016. Par-
ticipants averaged 77 years of  age and 
were receiving a factor Xa inhibtor 
because of  atrial fibrillation, venous 
thromboembolism, or both. All pa-
tients received a bolus of  andexanet 
for 15 to 30 minutes followed by a 
2-hour infusion. 

Based on previous studies, the 
researchers used a 400-mg bolus of  
andexanet followed by a 480-mg in-
fusion when patients had last taken 
their factor Xa inhibitor more than 
7 hours before, and a higher 800-mg 
bolus followed by a 960-mg infusion 
when patients had taken their antico-
agulant more recently. Bleeding and 
hemostasis were evaluated based on 

serial CT or MRI scans of  patients 
with intracranial hemorrhage and 
corrected hemoglobin and hema-
tocrit levels at 12 hours for patients 

with gastrointestinal and other non-
visible bleeding.

Among 47 patients in the primary 
efficacy analysis, 37 (79%) achieved ex-
cellent or good hemostasis (95% confi-
dence interval, 64% to 89%), including 
81% of  patients on rivaroxaban and 
75% of  patients on enoxaparin, the 
researchers reported. 

“The rates of  excellent or good 
efficacy were 84% for gastrointestinal 
bleeding and 80% for intracranial 
bleeding, rates that were consistent 
for other subgroups that were ex-
amined,” they said. Among the five 
patients (10%) with the most residual 
anti–factor Xa activity, all had received 

the lower andexanet dose. Four had 
received rivaroxaban while one had 
received apixaban.

The safety population included all 
67 patients, none of  whom developed 
infusion reactions or antibodies to fac-
tors X, Xa, or andexanet.

After 30 days of  follow-up, 12 pa-
tients (18%) had experienced one or 
more thrombotic events, including 
deep vein thrombosis (seven patients), 
stroke (five patients), myocardial in-
farction (one patient), and pulmonary 
embolism (one patient). One-third of  
these events occurred within 3 days 
of  receiving andexanet, while the rest 
occurred by day 30. A total of  10 pa-
tients (15%) died, and six deaths were 
from cardiovascular causes. 

“A controlled study would be 
required to assess whether the fre-
quency of  these events exceeded that 
expected in patients at increased risk 
for thrombotic events,” the research-
ers commented.

Portola Pharmaceuticals makes an-
dexanet alfa and funded the study. 

Dr. Connolly disclosed ties to 
Bayer, Bristol-Myers Squibb/Pfizer, 
Daiichi-Sankyo, CSL Behring, Octa-
pharma, and Boehringer Ingelheim 
outside the submitted work.
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PCSK9 inhibitors flunk cost-effectiveness test
BY HEIDI SPLETE

Frontline Medical News

At current prices, PCSK9 inhibitors 
are not cost-effective for patients 

with heterozygous familial hypercho-
lesterolemia or atherosclerotic car-
diovascular disease, according to an 
analysis published Aug. 16 in JAMA.
The costs of  the cholesterol-lowering 
drugs would have to be reduced by 
at least two-thirds to reach cost-ef-
fectiveness, on the basis of  data from 
the simulation model of  atheroscle-
rotic cardiovascular disease in the 
United States and the 2015 annual 
PCSK9 inhibitor costs of  $14,350. 

The high cost of  PCSK9 (proprotein 
convertase subtilisin/kexin type 9) in-
hibition remains a challenge because it 
is meant for lifelong use, and “the po-
tential increase in health care expen-
ditures at current or even moderately 
discounted prices could be stagger-
ing,” wrote Dr. Kirsten Bibbins-Do-
mingo of  the University of  California, 
San Francisco, and her colleagues 

( JAMA 2016 Aug 16;316[7]:743-53).
  The researchers used the Cardio-

vascular Disease Policy Model. This 
model included adults aged 35-94 
years and compared the cost-effec-
tiveness of  PCSK9 inhibitors and eze-
timibe in treating two of  the three 
indications for the drugs, which were 
heterozygous familial hypercholes-
terolemia (FH) and atherosclerotic 
cardiovascular disease (ASCVD). The 
third indication, homozygous FH, 
was not included in the analysis.

The researchers assumed that 
statins, ezetimibe, and the two 
approved PCSK9 inhibitors (evolo-
cumab and alirocumab) each would 
reduce the risk of  cardiovascular 
events by an identical amount per 
mg/dL of  LDL cholesterol reduc-
tion.

They found that, for PCSK9 inhib-
itors to be cost-effective at less than 
$100,000 per quality-adjusted life-
year (QALY), the annual cost would 
need to drop from its current cost of  
roughly $14,000 per patient to $4,536 

or less per patient, the researchers 
said.

Overall, the model showed that 
adding PCSK9 to statins for patients 
with heterozygous FH or ASCVD 
prevented 316,300 major adverse 
cardiovascular events (defined as 
cardiovascular death, nonfatal MI, 
or stroke), compared with adding 
ezetimibe. The cost was $503,000 per 
QALY. 

Adding PCSK9 inhibitors to statins 
for patients with ASCVD prevented 
about 4.3 million major cardiac ad-
verse events, compared with adding 
ezetimibe; the cost was $414,000 per 
QALY. 

In addition, the researchers found 
that PCSK9 inhibitor use would cut 
cardiovascular care costs by $29 bil-
lion over 5 years. 

However, the model projected 
an increase of  about $592 in annual 
drug costs from 2015, as well as a 4% 
annual increase in U.S. health care 
costs overall.

The results were limited by several 

factors including the lack of  long-
term data on outcomes in patients 
taking PCSK9 inhibitors, the re-
searchers noted. 

However, the findings suggest that 
the best way to improve the value of  
PCSK9 is to cut the price, they added. 

In the meantime, “payers must 
consider the potential trade-off  
between paying for new drug treat-
ments like PCSK9 inhibitors and 
investing in interventions known to 
improve access, physician prescrip-
tion rates, and patient adherence to 
statin therapy among those at high 
ASCVD risk,” the researchers said. 

Dr. Bibbins-Domingo is the chair 
of  the U.S. Preventive Services Task 
Force, but the study does not rep-
resent a recommendation from the 
USPSTF. She had no personal finan-
cial conflicts to disclose. 

The study was funded in part by 
the New England Comparative Ef-
fectiveness Public Advisory Council, 
which receives grants from several 
nonprofit organizations. 

NOACs cut intracranial bleeds in atrial fib patients
BY MITCHEL L. ZOLER

Frontline Medical News

ROME – The new oral anticoagulants performed 
as advertised in a real-world, Danish registry of  
more than 40,000 patients with atrial fibrillation. 

During the first year on anticoagulant treatment, 
patients who received a new oral anticoagulant 
(NOAC) had an ischemic stroke rate similar to 
that of  patients who received the traditional oral 
anticoagulant, warfarin, but a significantly reduced 
rate of  intracranial hemorrhage, Laila Stærk, MD, 
reported at the annual congress of  the European 
Society of  Cardiology.

These results “reinforce what we have seen in 
the clinical trials, but with the strength of  looking 
in the entire Danish population,” said Dan Atar, 
MD, a cardiologist and professor of  medicine at 
the University of  Oslo. 

“It is enlightening and very reassuring to have 
these real-world, unselected, registry data. They 
provide reassurance about safety and efficacy” 
when prescribing a NOAC, Dr. Atar said in an in-
terview.

The study reported by Dr. Stærk and her asso-
ciates included 43,299 Danish patients who were 
recently diagnosed with nonvalvular atrial fibril-
lation and started on treatment with an oral anti-
coagulant during the period August 2011 (when 
the first NOAC, dabigatran, became available for 
routine use in Denmark) through December 2015. 
During this period, 42% of  these patients received 
warfarin, 29% received dabigatran (Pradaxa), 16% 
received apixaban (Eliquis) and 13% received rivar-
oxaban (Xarelto).

In a propensity-score type of  analysis that con-

trolled for baseline differences in clinical and de-
mographic parameters, the results showed that 
the rate of  ischemic stroke during the first year on 
treatment ranged from 2.0% to 2.5% in the four 
subgroups based on the anticoagulant received 
with no statistically-significant differences among 
the four subgroups. In other words, all three 
NOACs had efficacy profiles similar to those of  
warfarin, said Dr. Stærk, a cardiology researcher at 
Herlev and Gentofte University Hospitals in Hell-
erup, Denmark.

But on the safety side, all three NOACs were linked 
with lower rates of  intracranial hemorrhages during 
the 1-year follow-up compared with the patients who 
received warfarin. In the cases of  dabigatran and 
apixaban, the reduced intracranial hemorrhage 
rates were statistically significant, with a 0.6% 
rate among the patients on warfarin and rates that 

were reduced by a relative 34% for patients who 
received dabigatran and by a relative 20% among 
those on apixaban. Rivaroxaban linked with a 13% 
relative risk reduction in intracranial hemorrhage 
that was not statistically significant.

Dr. Atar said he interpreted the finding as show-
ing that collectively, the three NOACs assessed had 
comparable efficacy but better safety compared 
with warfarin. 

Dr. Stærk has received research funding from 
Boehringer Ingelheim, the company that markets 
dabigatran (Pradaxa). 

Dr. Atar said that he has been a consultant to 
and has received research funding from several 
drug companies.

mzoler@frontlinemedcom.com

On Twitter @mitchelzoler

Dr. Laila Stærk Dr. Dan Atar
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1  daily dose  
SHE WANTS…

24-hour efficacy

YOU WANT…

Important Safety Information

WARNING: ASTHMA-RELATED DEATH 

•  Long-acting beta2-adrenergic agonists (LABA), such as vilanterol, one of the active ingredients in BREO, increase the risk of asthma-related death. A placebo-
controlled trial with another LABA (salmeterol) showed an increase in asthma-related deaths. This fi nding with salmeterol is considered a class effect of 
all LABA. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids (ICS) or other long-term asthma control 
drugs mitigates the increased risk of asthma-related death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of 
asthma-related hospitalization in pediatric and adolescent patients.

•  When treating patients with asthma, only prescribe BREO for patients not adequately controlled on a long-term asthma control medication, such as an ICS, 
or whose disease severity clearly warrants initiation of treatment with both an ICS and a LABA. Once asthma control is achieved and maintained, assess 
the patient at regular intervals and step down therapy (e.g., discontinue BREO) if possible without loss of asthma control and maintain the patient on a 
long-term asthma control medication, such as an ICS. Do not use BREO for patients whose asthma is adequately controlled on low- or medium-dose ICS.

CONTRAINDICATIONS

•  BREO is contraindicated for primary treatment of status asthmaticus or other acute episodes of chronic obstructive pulmonary disease (COPD) or asthma where intensive measures 
are required. 

•  BREO is contraindicated in patients with severe hypersensitivity to milk proteins or demonstrated hypersensitivity to fl uticasone furoate, vilanterol, or any of the excipients.

Please see additional Important Safety Information on the following pages.
Please see Brief Summary of Prescribing Information, including Boxed Warning, for BREO on the pages following this advertisement.

For adult patients with asthma uncontrolled on an ICS or whose disease severity clearly warrants an ICS/LABA. 
BREO is NOT indicated for the relief of acute bronchospasm.
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BREO offers patients proven 
effi cacy with just one daily dose

In patients uncontrolled on an ICS, 
BREO has been proven to:

Deliver 24-hour lung 

function improvement

Reduce asthma 

exacerbations

with one inhalation,

once daily*

in patients with a history

of exacerbations†

Supporting Clinical Study Information
* In a randomized, double-blind (RDB) study of 1039 patients‡ symptomatic on a mid- to high-dose ICS, BREO 100/25 once daily (n=312) demonstrated a 108 mL improvement from baseline 
in weighted mean (wm) FEV1 (0-24 hours) at the end of the 12-week treatment period vs fl uticasone furoate (FF) 100 mcg once daily (n=288) (P<0.001).1 (In an RDB, placebo-controlled 
study of 609 patients‡ symptomatic on a low- to mid-dose ICS, in a subset of patients, BREO 100/25 once daily [n=108] demonstrated a change from baseline in wm FEV1 [0-24 hours] at 
the end of the 12-week treatment period vs FF 100 mcg once daily [n=106] of 116 mL [95% CI: –5, 236; P=0.06].2)

 † In a 24- to 76-week RDB study of 2019 patients‡ with ≥1 exacerbations in the prior year, BREO 100/25 once daily (n=1009) reduced the risk of experiencing an exacerbation by 20% (hazard 
ratio=0.795, P=0.036) vs FF 100 mcg once daily (n=1010).3 An exacerbation was defi ned as a deterioration of asthma requiring the use of systemic corticosteroids for ≥3 days or an in-patient 
hospitalization or emergency department visit due to asthma that required systemic corticosteroids.

‡Studies included patients with asthma ≥12 years of age; BREO is only approved for use in patients ≥18 years of age.

Important Safety Information (cont’d)
WARNINGS AND PRECAUTIONS

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

•  BREO 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 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 
BREO 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. Advise patients 
to rinse the mouth with water without swallowing following inhalation to help reduce 
the risk of oropharyngeal candidiasis.

•  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.

•  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.

WARNINGS AND PRECAUTIONS (cont’d)

•  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 slowly.

•  Caution should be exercised when considering the coadministration of BREO 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 immediately and institute 
alternative therapy.

•  Hypersensitivity reactions such as anaphylaxis, angioedema, rash, and urticaria may 
occur after administration of BREO. Discontinue BREO if such reactions occur.

•  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 may need to be discontinued. BREO 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.

BREO ELLIPTA was developed in collaboration with
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Visit BREOhcp.com today 
          for clinical videos and 
                formulary informationHave confi dence in access

Nationwide, BREO is now covered 
without restriction§ on:

For local formulary information about BREO, 
please contact your GSK sales professional.

What you need to know about 
this formulary information:
§ Covered without restriction means reimbursement from a health 
plan with no accompanying step edits or prior authorizations.

Formulary status may vary and is subject to change. Formulary 
coverage does not imply clinical efficacy or safety. Benefits designs 
offered by plans may vary. Actual benefits and out-of-pocket costs 
are determined by each plan administrator in accordance with its 
respective policy and procedures. Consumers may be responsible 
for some out-of-pocket costs based on an individual’s plan. 

The information provided is not a guarantee of coverage or payment 
(partial or full). Please verify coverage with and obtain most current 
information from plan sponsors. GSK does not endorse individual plans.

Important Safety Information (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)
•  Glaucoma, increased intraocular pressure, and cataracts have been reported in patients 

with COPD or asthma following the long-term administration of inhaled corticosteroids. 
Therefore, close monitoring is warranted in patients with a change in vision or with a 
history of increased intraocular pressure, glaucoma, and/or cataracts.

•  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.
•  Orally inhaled corticosteroids may cause a reduction in growth velocity when 

administered to children and adolescents. 

ADVERSE REACTIONS

•  In a 12-week trial, adverse reactions (≥2% incidence and more common than placebo) 
reported in subjects taking BREO 100/25 (and placebo) were: nasopharyngitis, 10% 
(7%); headache, 5% (4%); oropharyngeal pain, 2% (1%); oral candidiasis, 2% (0%); 
and dysphonia, 2% (0%). In a separate 12-week trial, adverse reactions (≥2% incidence) 
reported in subjects taking BREO 200/25 (or BREO 100/25) were: headache, 8% (8%); 
nasopharyngitis, 7% (6%); infl uenza, 3% (3%); upper respiratory tract infection, 
2% (2%); oropharyngeal pain, 2% (2%); sinusitis, 2% (1%); bronchitis, 2% (<1%); 
and cough, 1% (2%).

•  In addition to the adverse reactions reported in the two 12-week trials, adverse reactions 
(≥2% incidence) reported in subjects taking BREO 200/25 once daily in a 24-week trial 
included viral respiratory tract infection, pharyngitis, pyrexia, and arthralgia, and with 
BREO 100/25 or 200/25 in a 12-month trial included pyrexia, back pain, extrasystoles, 
upper abdominal pain, respiratory tract infection, allergic rhinitis, pharyngitis, rhinitis, 
arthralgia, supraventricular extrasystoles, ventricular extrasystoles, acute sinusitis, 
and pneumonia.

ADVERSE REACTIONS (cont’d)
•  In a 24- to 76-week trial of subjects with a history of 1 or more asthma exacerbations 

within the previous 12 months, asthma-related hospitalizations occurred in 1% 
of subjects treated with BREO 100/25. There were no asthma-related deaths or 
asthma-related intubations observed in this trial.

DRUG INTERACTIONS
•  Caution should be exercised when considering the coadministration of BREO 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 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 also produce severe bronchospasm in 
patients with COPD or asthma. 

•  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

•  BREO is not indicated for use in children and adolescents. The safety and 
effi cacy in pediatric patients (aged 17 years and younger) have not 
been established. 

•  Use BREO with caution in patients with moderate or severe hepatic impairment. 
Fluticasone furoate systemic exposure increased by up to 3-fold in subjects with 
hepatic impairment. Monitor for corticosteroid-related side effects. 

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

References: 1. Bernstein DI et al. J Asthma. 2015;52(10):1073-1083. 2. Bleecker ER et al. J Allergy Clin Immunol 
Pract. 2014;2(5):553-561. 3. Bateman ED et al. Thorax. 2014;69(4):312-319.

Visit BREOhcp.com for more information, including Patient 
Assistance Programs.
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BRIEF SUMMARY
BREO® ELLIPTA® 100/25 (fluticasone furoate 100 mcg and vilanterol 25 mcg inhalation powder), for 
oral inhalation
BREO® ELLIPTA® 200/25 (fluticasone furoate 200 mcg and vilanterol 25 mcg inhalation powder), for 
oral inhalation

The following is a brief summary only and is focused on the asthma indication. See full prescribing information for 
complete product information.

WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as vilanterol, one of the active ingredients in  
BREO, increase the risk of asthma-related death. Data from a large placebo-controlled US trial that 
compared the safety of another LABA (salmeterol) with placebo added to usual asthma therapy showed 
an increase in asthma-related deaths in subjects receiving salmeterol. This finding with salmeterol 
is considered a class effect of LABA. Currently available data are inadequate to determine whether 
concurrent use of inhaled corticosteroids (ICS) or other long-term asthma control drugs mitigates the 
increased risk of asthma-related death from LABA. Available data from controlled clinical trials suggest 
that LABA increase the risk of asthma-related hospitalization in pediatric and adolescent patients. 

Therefore, when treating patients with asthma, physicians should only prescribe BREO for patients  
not adequately controlled on a long-term asthma control medication, such as an ICS, or whose  
disease severity clearly warrants initiation of treatment with both an ICS and a LABA. Once asthma 
control is achieved and maintained, assess the patient at regular intervals and step down therapy  
(e.g., discontinue BREO) if possible without loss of asthma control and maintain the patient on a  
long-term asthma control medication, such as an ICS. Do not use BREO for patients whose asthma  
is adequately controlled on low- or medium-dose ICS [see Warnings and Precautions (5.1)].

1 INDICATIONS AND USAGE
1.2 Treatment of Asthma BREO is a combination ICS/LABA indicated for the once-daily treatment of asthma in 
patients aged 18 years and older. LABA, such as vilanterol, one of the active ingredients in BREO, increase the risk 
of asthma-related death. Available data from controlled clinical trials suggest that LABA increase the risk of asthma-
related hospitalization in pediatric and adolescent patients [see Warnings and Precautions (5.1), Adverse Reactions 
(6.2), Use in Specific Populations (8.4)]. Therefore, when treating patients with asthma, physicians should only 
prescribe BREO for patients not adequately controlled on a long-term asthma control medication, such as an ICS, or 
whose disease severity clearly warrants initiation of treatment with both an ICS and a LABA. Once asthma control is 
achieved and maintained, assess the patient at regular intervals and step down therapy (e.g., discontinue BREO) if 
possible without loss of asthma control and maintain the patient on a long-term asthma control medication, such as 
an ICS. Do not use BREO for patients whose asthma is adequately controlled on low- or medium-dose ICS.
Important Limitation of Use: BREO is NOT indicated for the relief of acute bronchospasm.

4 CONTRAINDICATIONS
The use of BREO is contraindicated in the following conditions: Primary treatment of status asthmaticus or other 
acute episodes of COPD or asthma where intensive measures are required [see Warnings and Precautions (5.2)]; 
Severe hypersensitivity to milk proteins or demonstrated hypersensitivity to 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  LABA, such as vilanterol, one of the active ingredients in BREO, increase the 
risk of asthma-related death. Currently available data are inadequate to determine whether concurrent 
use of ICS or other long-term asthma control drugs mitigates the increased risk of asthma-related 
death from LABA. Available data from controlled clinical trials suggest that LABA increase the risk of 
asthma-related hospitalization in pediatric and adolescent patients. Therefore, when treating patients 
with asthma, physicians should only prescribe BREO for patients not adequately controlled on a long-
term asthma control medication, such as an ICS, or whose disease severity clearly warrants initiation 
of treatment with both an ICS and a LABA. Once asthma control is achieved and maintained, assess the 
patient at regular intervals and step down therapy (e.g., discontinue BREO) if possible without loss of 
asthma control and maintain the patient on a long-term asthma control medication, such as an ICS.  
Do not use BREO for patients whose asthma is adequately controlled on low- or medium-dose ICS.  
A 28-week, placebo-controlled, US trial that compared 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. No trial adequate to determine whether the rate of 
asthma-related death is increased in subjects treated with BREO has been conducted. 
5.2 Deterioration of Disease and Acute Episodes BREO should not be initiated in patients during rapidly 
deteriorating or potentially life-threatening episodes of COPD or asthma. BREO has not been studied in subjects 
with acutely deteriorating COPD or asthma. The initiation of BREO in this setting is not appropriate. Increasing use 
of inhaled, short-acting beta2-agonists is a marker of deteriorating asthma. In this situation, the patient requires 
immediate reevaluation with reassessment of the treatment regimen, giving special consideration to the possible 
need for replacing the current strength of BREO with a higher strength, adding additional ICS, or initiating systemic 
corticosteroids. Patients should not use more than 1 inhalation once daily of BREO. BREO should not be used for  
the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes of bronchospasm.  
BREO has not been studied in the relief of acute symptoms and extra doses should not be used for that purpose. 
Acute symptoms should be treated with an inhaled, short-acting beta2-agonist. When beginning treatment with 
BREO, 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, the healthcare provider should also prescribe an 
inhaled, short-acting beta2-agonist and instruct the patient on how it should be used.
5.3 Excessive Use of BREO and Use with Other Long-Acting Beta2-Agonists BREO should not be used more 
often than recommended, at higher doses than recommended, or in conjunction with other medicines containing 
LABA, as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in 
association with excessive use of inhaled sympathomimetic drugs. Patients using BREO should not use another 
medicine containing a LABA (e.g., salmeterol, formoterol fumarate, arformoterol tartrate, indacaterol) for any reason.
5.4 Local Effects of ICS In clinical trials, the development of localized infections of the mouth and pharynx with 
Candida albicans has occurred in subjects treated with BREO. When such an infection develops, it should be 
treated with appropriate local or systemic (i.e., oral) antifungal therapy while treatment with BREO continues, but at 
times therapy with BREO may need to be interrupted. Advise the patient to rinse his/her mouth with water without 
swallowing following inhalation to help reduce the risk of oropharyngeal candidiasis.
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. ICS 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 ICS because deaths due to adrenal insufficiency 
have occurred in patients with asthma during and after transfer from systemic corticosteroids to less systemically 
available ICS. 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 may control COPD or asthma symptoms during these 
episodes, in recommended doses it supplies less than normal physiological amounts of glucocorticoid systemically 
and does NOT provide the mineralocorticoid activity that is necessary for coping with these emergencies. During 
periods of stress, a severe COPD exacerbation, or a severe asthma attack, patients who have been withdrawn from 
systemic corticosteroids should be instructed to resume oral corticosteroids (in large doses) immediately and to 
contact their physicians for further instruction. These patients should also be instructed to carry a warning card 
indicating that they may need supplementary systemic corticosteroids during periods of stress, a severe COPD 
exacerbation, or a severe asthma attack. Patients requiring oral corticosteroids should be weaned slowly from 
systemic corticosteroid use after transferring to BREO. Prednisone reduction can be accomplished by reducing 
the daily prednisone dose by 2.5 mg on a weekly basis during therapy with BREO. Lung function (FEV1 or peak 
expiratory flow), beta-agonist use, and COPD or asthma 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 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, 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 
doses of BREO. 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 ICS in sensitive patients, patients treated with BREO 
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 
should be reduced slowly, consistent with accepted procedures for reducing systemic corticosteroids, and other 
treatments for management of COPD or asthma symptoms should be considered.
5.9 Drug Interactions with Strong Cytochrome P450 3A4 Inhibitors Caution should be exercised when 
considering the coadministration of BREO 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 can produce paradoxical bronchospasm, 
which may be life threatening. If paradoxical bronchospasm occurs following dosing with BREO, it should be treated 
immediately with an inhaled, short-acting bronchodilator; BREO should be discontinued immediately; and alternative 
therapy should be instituted.
5.11 Hypersensitivity Reactions, Including Anaphylaxis Hypersensitivity reactions such as anaphylaxis, 
angioedema, rash, and urticaria may occur after administration of BREO. Discontinue BREO if such reactions 
occur. There have been reports of anaphylactic reactions in patients with severe milk protein allergy after 
inhalation of other powder medications containing lactose; therefore, patients with severe milk protein allergy 
should not use BREO [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 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. Fatalities have been reported in association with excessive use of 
inhaled sympathomimetic drugs. In healthy subjects, large doses of inhaled fluticasone furoate/vilanterol (4 times 
the recommended dose of vilanterol, representing a 12- or 10-fold higher systemic exposure than seen in subjects 
with COPD or asthma, respectively) have been associated with clinically significant prolongation of the QTc interval, 
which has the potential for producing ventricular arrhythmias. Therefore, BREO, 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 ICS. 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.
5.14 Glaucoma and Cataracts Glaucoma, increased intraocular pressure, and cataracts have been reported 
in patients with COPD or asthma following the long-term administration of ICS. Therefore, close monitoring is 
warranted in patients with a change in vision or with a history of increased intraocular pressure, glaucoma,  
and/or cataracts.
5.15 Coexisting Conditions BREO, 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 clinical trials evaluating BREO in subjects 
with COPD or asthma, there was no evidence of a treatment effect on serum glucose or potassium.
5.17 Effect on Growth Orally inhaled corticosteroids may cause a reduction in growth velocity when administered 
to children and adolescents. [See Use in Specific Populations (8.4) of full prescribing information.]

6 ADVERSE REACTIONS
LABA, such as vilanterol, one of the active ingredients in BREO, increase the risk of asthma-related 
death. Currently available data are inadequate to determine whether concurrent use of ICS or other 
long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA. 
Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related 
hospitalization in pediatric and adolescent patients. Data from a large placebo-controlled US trial that 
compared the safety of another LABA (salmeterol) or placebo added to usual asthma therapy showed an 
increase in asthma-related deaths in subjects receiving salmeterol. [See Warnings and Precautions 
(5.1).] Systemic and local corticosteroid use may result in the following: Candida albicans infection [see Warnings 
and Precautions (5.4)]; Immunosuppression [see Warnings and Precautions (5.6)]; Hypercorticism and adrenal 
suppression [see Warnings and Precautions (5.8)]; Reduction in bone mineral density [see Warnings and 
Precautions (5.13)]. Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical trials of another drug 
and may not reflect the rates observed in practice.
6.2 Clinical Trials Experience in Asthma BREO for the treatment of asthma was studied in 18 double-blind, 
parallel-group, controlled trials (11 with placebo) of 4 to 76 weeks’ duration, which enrolled 9,969 subjects with 
asthma. BREO 100/25 was studied in 2,369 subjects and BREO 200/25 was studied in 956 subjects. While subjects 
aged 12 to 17 years were included in these trials, BREO is not approved for use in this age-group [see Use in 
Specific Populations (8.4)]. The safety data described below are based on two 12-week efficacy trials, one 24-week 
efficacy trial, and two long-term trials.
12-Week Trials Trial 1 was a 12-week trial that evaluated the efficacy of BREO 100/25 in adolescent and adult 
subjects with asthma compared with fluticasone furoate 100 mcg and placebo. Of the 609 subjects, 58% were 
female and 84% were white; the mean age was 40 years. 
In Trial 1, adverse reactions (≥2% incidence and more common than placebo) reported in subjects with asthma 
taking BREO 100/25 (n=201) (fluticasone furoate 100 mcg [n=205] or placebo [n=203]) were: nasopharyngitis, 
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10% (7%, 7%); headache, 5% (4%, 4%); oropharyngeal pain, 2% (2%, 1%); oral candidiasis, 2% (2%, 0%); and 
dysphonia, 2% (1%, 0%). Oral candidiasis includes oral candidiasis and oropharyngeal candidiasis.
Trial 2 was a 12-week trial that evaluated the efficacy of BREO 100/25, BREO 200/25, and fluticasone furoate 100 
mcg in adolescent and adult subjects with asthma. This trial did not have a placebo arm. Of the 1,039 subjects, 60% 
were female and 88% were white; the mean age was 46 years.
In Trial 2, adverse reactions (≥2% incidence) reported in subjects with asthma taking BREO 200/25 (n=346) (BREO 
100/25 [n=346] or fluticasone furoate 100 mcg [n=347]) were: headache, 8% (8%, 9%); nasopharyngitis, 7% (6%, 
7%); influenza, 3% (3%, 1%); upper respiratory tract infection, 2% (2%, 3%); oropharyngeal pain, 2% (2%, 1%); 
sinusitis, 2% (1%, <1%); bronchitis, 2% (<1%, 2%); and cough, 1% (2%, 1%).
24-Week Trial Trial 3 was a 24-week trial that evaluated the efficacy of BREO 200/25 once daily, fluticasone furoate 
200 mcg once daily, and fluticasone propionate 500 mcg twice daily in adolescent and adult subjects with asthma. 
Of the 586 subjects, 59% were female and 84% were white; the mean age was 46 years. This trial did not have a 
placebo arm. In addition to the reactions shown for Trials 1 and 2 above, adverse reactions occurring in greater than 
or equal to 2% of subjects treated with BREO 200/25 included viral respiratory tract infection, pharyngitis, pyrexia, 
and arthralgia.
12-Month Trial Long-term safety data is based on a 12-month trial that evaluated the safety of BREO 100/25 once 
daily (n = 201), BREO 200/25 once daily (n = 202), and fluticasone propionate 500 mcg twice daily (n = 100) in 
adolescent and adult subjects with asthma (Trial 4). Overall, 63% were female and 67% were white. The mean 
age was 39 years; adolescents (aged 12 to 17 years) made up 16% of the population. In addition to the reactions 
shown for Trials 1 and 2 above, adverse reactions occurring in greater than or equal to 2% of the subjects treated 
with BREO 100/25 or BREO 200/25 for 12 months included pyrexia, back pain, extrasystoles, upper abdominal pain, 
respiratory tract infection, allergic rhinitis, pharyngitis, rhinitis, arthralgia, supraventricular extrasystoles, ventricular 
extrasystoles, acute sinusitis, and pneumonia.
Exacerbation Trial In a 24- to 76-week trial, subjects received BREO 100/25 (n = 1,009) or fluticasone furoate  
100 mcg (n = 1,010) (Trial 5). Subjects participating in this trial had a history of one or more asthma exacerbations 
that required treatment with oral/systemic corticosteroids or emergency department visit or in-patient hospitalization 
for the treatment of asthma in the year prior to trial entry. Overall, 67% were female and 73% were white; the mean 
age was 42 years (adolescents aged 12 to 17 years made up 14% of the population). While subjects aged 12 to 17 
years were included in this trial, BREO is not approved for use in this age-group [see Use in Specific Populations 
(8.4)]. Asthma-related hospitalizations occurred in 10 subjects (1%) treated with BREO 100/25 compared with  
7 subjects (0.7%) treated with fluticasone furoate 100 mcg. Among subjects aged 12 to 17 years, asthma-related 
hospitalizations occurred in 4 subjects (2.6%) treated with BREO 100/25 (n = 151) compared with 0 subjects treated 
with fluticasone furoate 100 mcg (n = 130). There were no asthma-related deaths or asthma-related intubations 
observed in this trial.
6.3 Postmarketing Experience In addition to adverse reactions reported from clinical trials, the following adverse 
reactions have been identified during postapproval use of BREO. Because these reactions are reported voluntarily 
from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a 
causal relationship to drug exposure. These events have been chosen for inclusion due to either their seriousness, 
frequency of reporting, or causal connection to BREO or a combination of these factors.
Cardiac Disorders Palpitations, tachycardia. 
Immune System Disorders Hypersensitivity reactions, including anaphylaxis, angioedema, rash, and urticaria. 
Musculoskeletal and Connective Tissue Disorders Muscle spasms.
Nervous System Disorders Tremor.
Psychiatric Disorders Nervousness.

7 DRUG INTERACTIONS
7.1 Inhibitors of Cytochrome P450 3A4 Fluticasone furoate and vilanterol, the individual components of 
BREO, are both substrates of CYP3A4. Concomitant administration of the strong CYP3A4 inhibitor ketoconazole 
increases the systemic exposure to fluticasone furoate and vilanterol. Caution should be exercised when 
considering the coadministration of BREO 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), 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, but may also produce severe bronchospasm in patients with 
COPD or asthma. Therefore, patients with COPD or asthma should not normally be treated with beta-blockers. 
However, under certain circumstances, there may be no acceptable alternatives to the use of beta-adrenergic 
blocking agents 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 in pregnant 
women. Corticosteroids and beta2-agonists have been shown to be teratogenic in laboratory animals when 
administered systemically at relatively low dosage levels. Because animal reproduction studies are not always  
predictive of human response, BREO 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. Fluticasone Furoate and Vilanterol: There was no evidence of teratogenic interactions between fluticasone  
furoate and vilanterol in rats at approximately 5 and 40 times, respectively, the maximum recommended human 
daily 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 4 and 1 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 1 time 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 during labor and delivery. Because beta-agonists may potentially interfere with uterine contractility, BREO 
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 by nursing mothers, caution should be exercised when it is administered to  
a nursing woman.
8.4 Pediatric Use BREO is not indicated for use in children and adolescents. The safety and efficacy in 
pediatric patients (aged 17 years and younger) have not been established. In a 24- to 76-week exacerbation 
trial, subjects received BREO 100/25 (n = 1,009) or fluticasone furoate 100 mcg (n = 1,010). Subjects had a 
mean age of 42 years and a history of one or more asthma exacerbations that required treatment with oral/

systemic corticosteroids or emergency department visit or in-patient hospitalization for the treatment of 
asthma in the year prior to study entry. [See Clinical Studies (14.2) of full prescribing information.] Adolescents 
aged 12 to 17 years made up 14% of the study population (n = 281), with a mean exposure of 352 days for 
subjects in this age-group treated with BREO 100/25 (n = 151) and 355 days for subjects in this age-group 
treated with fluticasone furoate 100 mcg (n = 130). In this age-group, 10% of subjects treated with BREO 
100/25 reported an asthma exacerbation compared with 7% for subjects treated with fluticasone furoate  
100 mcg. Among the adolescents, asthma-related hospitalizations occurred in 4 subjects (2.6%) treated with 
BREO 100/25 compared with 0 subjects treated with fluticasone furoate 100 mcg. There were no asthma-
related deaths or asthma-related intubations observed in the adolescent age-group.
Effects on Growth Orally inhaled corticosteroids may cause a reduction in growth velocity when administered 
to children and adolescents. A reduction of growth velocity in children and adolescents may occur as a result 
of poorly controlled asthma or from use of corticosteroids, including ICS. The effects of long-term treatment 
of children and adolescents with ICS, including fluticasone furoate, on final adult height are not known. [See 
Warnings and Precautions (5.17); Use in Special Populations (8.4) of full prescribing information.]
8.5 Geriatric Use Based on available data, no adjustment of the dosage of BREO in geriatric patients is necessary, 
but greater sensitivity in some older individuals cannot be ruled out. Clinical trials of BREO for asthma included 854 
subjects aged 65 years and older. No overall differences in safety or effectiveness were observed between these 
subjects and younger subjects, and other reported clinical experience has not identified differences in responses 
between the elderly and younger subjects.
8.6 Hepatic Impairment 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 with caution in patients with moderate or severe hepatic impairment. Monitor patients for corticosteroid-
related side effects [see Clinical Pharmacology (12.3) of full prescribing information].
8.7 Renal Impairment There were no significant increases in either fluticasone furoate or vilanterol exposure  
in subjects with severe renal impairment (CrCl less than 30 mL/min) compared with healthy subjects. No  
dosage adjustment is required in patients with renal impairment [see Clinical Pharmacology (12.3) of full 
prescribing information].

10 OVERDOSAGE
No human overdosage data has been reported for BREO. BREO contains both fluticasone furoate and vilanterol; 
therefore, the risks associated with overdosage for the individual components described below apply to BREO. 
Treatment of overdosage consists of discontinuation of BREO together with institution of appropriate symptomatic 
and/or supportive therapy. The judicious use of a cardioselective 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 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., seizures, angina, hypertension or hypotension, tachycardia with rates up to 200 beats/min, 
arrhythmias, nervousness, headache, tremor, muscle cramps, dry mouth, palpitation, nausea, dizziness, fatigue, 
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.

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 with asthma that LABA, such as vilanterol, one of the active 
ingredients in BREO, increase the risk of asthma-related death and may increase the risk of asthma-
related hospitalization in pediatric and adolescent patients. Also inform them that currently available 
data are inadequate to determine whether concurrent use of ICS or other long-term asthma control drugs 
mitigates the increased risk of asthma-related death from LABA.
Not for Acute Symptoms Inform patients that BREO is not meant to relieve acute symptoms of COPD or asthma 
and extra doses should not be used for that purpose. Advise patients to treat acute symptoms with an inhaled, 
short-acting beta2-agonist such as albuterol. Provide patients with such medication and instruct them in how it 
should be used. Instruct patients to seek medical attention immediately if they experience any of the following: 
Decreasing effectiveness of inhaled, short-acting beta2-agonists; Need for more inhalations than usual of inhaled, 
short-acting beta2-agonists; Significant decrease in lung function as outlined by the physician. Tell patients  
they should not stop therapy with BREO without physician/provider guidance since symptoms may recur  
after discontinuation.
Do Not Use Additional Long-Acting Beta2-Agonists Instruct patients not to use other LABA for COPD and asthma.
Local Effects Inform patients that localized infections with Candida albicans occurred in the mouth and pharynx  
in some patients. If oropharyngeal candidiasis develops, it should be treated with appropriate local or systemic 
(i.e., oral) antifungal therapy while still continuing therapy with BREO, but at times therapy with BREO may need 
to be temporarily interrupted under close medical supervision. Advise patients to rinse the mouth with water 
without swallowing after inhalation to help reduce the risk of thrush.
Immunosuppression Warn patients who are on immunosuppressant doses of corticosteroids to avoid exposure 
to chickenpox or measles and, if exposed, to consult their physicians without delay. Inform patients of potential 
worsening of existing tuberculosis; fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
Hypercorticism and Adrenal Suppression Advise patients that BREO may cause systemic corticosteroid effects 
of hypercorticism and adrenal suppression. Additionally, inform patients that deaths due to adrenal insufficiency 
have occurred during and after transfer from systemic corticosteroids. Patients should taper slowly from systemic 
corticosteroids if transferring to BREO.
Reduction in Bone Mineral Density Advise patients who are at an increased risk for decreased BMD that the use of 
corticosteroids may pose an additional risk.
Ocular Effects Inform patients that long-term use of ICS may increase the risk of some eye problems (cataracts or 
glaucoma); consider regular eye examinations.
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.
Hypersensitivity Reactions, Including Anaphylaxis Advise patients that hypersensitivity reactions (e.g., anaphylaxis, 
angioedema, rash, urticaria) may occur after administration of BREO. Instruct patients to discontinue BREO if such 
reactions occur. There have been reports of anaphylactic reactions in patients with severe milk protein allergy after 
inhalation of other powder medications containing lactose; therefore, patients with severe milk protein allergy should 
not use BREO.
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Infant bronchiolitis risk tied to gut flora
BY TARA HAELLE

Frontline Medical News

I
nfants with gut flora dominated 
by the genus Bacteroides have more 
than four times greater odds of  

developing bronchiolitis than those 
with microbiota dominated by En-
terobacter and Veillonella combined, 
according to results of  a recent study. 
Two other bacterial profiles, one 
dominated by Bifidobacterium and 
another by Escherichia, were not asso-
ciated with any higher or lower risk 
of  bronchiolitis.

“Our observations, in conjunction 
with earlier studies, suggest a causal 
pathway linking the gut microbiota in 
early infancy to the respiratory tract 
immune response against viral infec-
tion,” wrote Dr. Kohei Hasegawa of  
Harvard Medical School in Boston, 
and his associates (Pediatrics. 2016 
June 27. doi: 10.1542/peds.2016-0218). 
“That is, the Bacteroides-dominant gut 
microbiota in early infancy attenuates 
the development of  immune function 
in the respiratory tract and thereby 
leads to an increased susceptibility to 
bronchiolitis.”

The researchers collected stool 
samples from 115 healthy infants 
from a Massachusetts General Hos-
pital primary care group practice, 
and from 40 infants who were hos-
pitalized with bronchiolitis from 
November 2013 through April 2014 
at one of  three children’s hospitals 
in Wilmington, Del.; Boston; and 
Louisville, Ky. The groups were age 
matched, and the infants overall 
were a median 3 months old. Just 
over half  were male, and just over 
half  were white. Of  those with 
bronchiolitis, 65% had respiratory 
syncytial virus and 23% had rhino-
virus.

Further, “compared with healthy 
controls, infants with bronchiolitis 
were [significantly] more likely to 
have a parental history of  asthma, 

maternal antibiotic use during preg-
nancy, a history of  premature birth, 
a sibling at home, and corticosteroid 
use before the enrollment, but they 
were less likely to be breastfed,” the 
authors reported. 

The researchers used a 16S rRNA 
gene-sequencing method similar 
to the one used by the Human Mi-
crobiome Project to identify the 
composition of  the fecal samples’ 
microbiota. Four different bacterial 
profiles emerged. The most com-
mon was an Escherichia-dominant 
profile, occurring in 30% of  the in-
fants overall. Microbiota dominated 
by Bacteroides followed next, occur-
ring in 28% of  infants, while 22% of  
infants had a Enterobacter/Veillonel-
la–dominant profile, and 21% had 
a Bifidobacterium-dominant profile. 

Those with a Bacteroides-dominant 
profile were older, more likely to be 
born vaginally, and more likely to 
be prenatally exposed to maternal 
smoking.

In infants with bronchiolitis, how-
ever, flora dominated by Bacteroides
was most common, occurring in 
44% of  the ill infants. Enterobacter/
Veillonella–dominant microbiota 
occurred in only 15% of  the infants 
with bronchiolitis. Infants’ risk of  
bronchiolitis was not significantly 
different among those with Bifido-
bacterium-dominant or Escherich-
ia-dominant profiles, compared with 
the Enterobacter/Veillonella–dominant 
profile. 

Patients with Bacteroides-domi-
nant microflora had 4.59 greater 
odds of  severe bronchiolitis than 

those with Enterobacter/Veillonel-
la–dominant microbiota (P = .008). 
These odds dropped only to 3.89 
after adjustments for age, sex, 
prematurity, mode of  birth, and a 
history of  systemic antibiotic use (P
= .03). Similarly, adjusting for age, 
sex, parental history of  asthma, 
maternal antibiotic use during preg-
nancy, and systemic corticosteroid 
use before enrollment resulted in 
4.12 greater odds of  bronchiolitis in 
those with a Bacteroides-dominant 
profile (P = .02).

The research was funded by the 
National Institutes of  Health. Dr. 
Hasegawa reported no disclosures. 
Two authors reported owning shares 
at a microbiome research company. 
One had consulted on bronchiolitis. 
The others reported no disclosures.

This cross-sectional, case-control study raises multiple 
hypotheses about the relationship between different 

gut microbiota compositions and the presence of  bron-
chiolitis while also exposing limitations in the study. 
For instance, polysaccharide A of  Bacteroides suppresses 
T-cell responses to inflammatory stimuli. Inappropri-
ate suppression of  “cellular learning” in infancy may 
alter subsequent mucosal immunity upon infection, 
resulting in exacerbated inflammatory responses to en-
vironmental challenges. Thus, an increased abundance 
of  enteric Bacteroides before a viral challenge may be 
hypothesized to increase the likelihood of  reduced viral 
immunity and an inappropriate response to an infec-
tion. 

However, in the study by Hasegawa et al., the gut 
microbiota was sampled only at the time of  hospital-
ization for infection and once in age-matched controls. 
Any of  the observed microbiota profiles may not 
reflect earlier states of  the microbiota and critical win-
dows of  early immune priming. Therefore, prospective 
longitudinal studies will be essential to determine 
whether the observed microbiota profiles at the time 
of  bronchiolitis preceded symptoms, were concurrent 
with the disease onset, or occurred after the disease 

was well under way. Only through these types of  stud-
ies, coupled with preclinical mechanistic models of  
bronchiolitis, can causality be established.

The associations identified by Hasegawa et al., if  
upheld by the necessary prospective and causal studies, 
may yield new insights into the failures of  antibiotic 
therapy and suggest alternative approaches to thera-
peutically modify the microbiota and thus reduce the 
risk and severity of  viral bronchiolitis in infants.

Respiratory tract research has entered a new era. 
Through a combination of  clinical and preclinical mod-
els, genomics, immunology, and metabolomics, inves-
tigations into the gut-lung axis are expected to drive a 
paradigm shift in which pulmonary health is viewed 
through a wider lens of  multisystem interactions that 
includes the microbiota, and through which new pre-
ventive strategies, diagnostics and therapeutics may be 
envisioned for common respiratory diseases.

These comments were condensed from an editorial by Dr. Pat-
rick C. Seed that was published in Pediatrics (doi: 10.1542/
peds.2016-1377) alongside the original research. Dr. Seed is 
supported by the National Institutes of  Health, and he re-
ported having no disclosures. 

VIEW ON THE NEWS

Microbiota profiles need further study 

Portable device may underestimate FEV1 in children
BY LORI LAUBACH

Frontline Medical News

The PiKo-1 device (nSpire Health) has limited 
utility in determining forced expiratory vol-

ume in 1 second (FEV
1
) in children with asthma, 

according to Jonathan M. Gaffin, MD, and his as-
sociates.

In a study of  242 children, spirometry and 
PiKo-1 devices were used to test FEV1. In the 
Bland-Altman analysis, it reported a mean differ-
ence between FEV

1
 measured by spirometry and 

PiKo-1 of  0.14 L. The PiKo-1 FEV
1
 was found to 

be moderately biased to underestimate FEV
1
 with 

increasing volumes, for every 1-liter increase in spi-
rometry FEV

1
, having the difference between spi-

rometry and PiKo-1 increased by 0.19 L (P < .001).
Researchers also used the pulmonary function 

test (PFT) and t showed variability was 0.4 L for 
spirometry at 2 SDs, a significant smaller range 
than seen in the PFT-PiKo confidence intervals (1.1 
L). It is noted that this indicates that differences are 
credited to distinctions in the devices themselves 
and not within the techniques of  the person using 

them. There was no effect on the order of  PFT or 
PiKo-1 performance (P = .88).

“The findings from this study suggest that the 
PiKo-1 device has limited utility in assessing FEV

1
in clinical or research settings in children with asth-
ma,” researchers concluded. “Further investigation 
of  its use in this respect and with different popu-
lations may prove the device more valuable.” The 
full study is in the Annals of  Allergy, Asthma and 
Immunology (doi: 10.1016/j.anai.2016.06.022).

llaubach@frontlinemedcom.com
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OVER 10,000 IPF PATIENTS HAVE BEEN TREATED WITH OFEV WORLDWIDE1,2

SLOW THE 
PATH OF IPF 
PROGRESSION
OFEV (nintedanib) has demonstrated 

reproducible reductions in the annual rate 

of FVC decline in 3 clinical trials3 

DISCOVER MORE 

ABOUT OFEV INSIDE.

Please see additional Important Safety Information 
and brief summary for OFEV on the following pages. 

FVC, forced vital capacity.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Hepatic Impairment

• OFEV is not recommended in patients with  
moderate (Child Pugh B) or severe (Child Pugh C)
hepatic impairment. Patients with mild hepatic 
impairment (Child Pugh A) can be treated with a 
reduced dosage (100 mg twice daily). Consider 
treatment interruption or discontinuation for 
management of adverse reactions.

INDICATION AND USAGE
OFEV is indicated for the treatment of 
idiopathic pulmonary fi brosis (IPF).

Acetaminophen doesn’t exacerbate pediatric asthma
BY MARY ANN MOON

Frontline Medical News

A
s-needed use of  acetaminophen 
for fever or pain does not exac-
erbate mild persistent asthma in 

young children, according to a report 
published online in the New England 
Journal of  Medicine.

In a prospective, randomized, 
double-blind clinical trial performed 
at 18 U.S. medical centers, neither 
acetaminophen nor ibuprofen raised 
the rate of  exacerbations or impaired 
asthma control among 300 children 
aged 1-5 years. This result refutes 
those of  observational and post hoc 
data that linked acetaminophen to 
increased asthma exacerbations, 
daily symptoms, and need for bron-
chodilators in children and adults. 
Those findings “have led to much 
controversy and even alarm,” with 
some physicians recommending 
that acetaminophen be completely 
avoided in children with asthma until 
more safety data became available, 
said William J. Sheehan, MD, of  the 
division of  allergy and immunology, 
Boston Children’s Hospital and Har-
vard Medical School, Boston, and his 
associates. 

  The investigators performed this 
2-year study to obtain such safety 

data. The children (median age, 40 
months) were randomly assigned to 
receive either liquid acetaminophen 
(150 patients) or matching liquid ibu-
profen (150 patients) as needed for 
pain, fever, or discomfort and were 

followed for 46 weeks. All the partic-
ipants received standard asthma-con-
trol therapies including inhaled 
glucocorticoids, oral leukotriene-re-
ceptor antagonists, and as-needed 
inhaled glucocorticoids. 

The primary outcome – the mean 
number of  asthma exacerbations – 
was 0.81 in the acetaminophen group 
and 0.87 in the ibuprofen group, a 
nonsignificant difference. The rate 

The findings of  Sheehan et al. 
should reassure clinicians and 

parents who care for young chil-
dren taking asthma-controlling 
medications that the use of  acet-
aminophen in usual, as-needed 
doses will not worsen the con-
dition.

Acetaminophen and ibuprofen 
can be used similarly in situations 
for which they are indicated. 

Augusto A. Litonjua, MD, is in the 
Channing Division of  Network Med-
icine, Brigham and Women’s Hospi-
tal, and at Harvard Medical School, 
both in Boston. Dr. Litonjua made 
these remarks in an editorial accom-
panying Dr. Sheehan’s report (N Engl 
J Med. 2016 Aug 18. doi: 10.1056/
NEJMe1607629). He reported receiv-
ing personal fees from UpToDate, 
Springer Humana Press, and Astra-
Zeneca outside this editorial. 

VIEW ON THE NEWS

Reassurance for 
parents, 
clinicians

Continued on following page
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ONE CAPSULE, 
TWICE DAILY WITH FOOD3

Not shown at actual size IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)

Elevated Liver Enzymes

• OFEV (nintedanib) was associated with elevations of liver enzymes (ALT, AST, ALKP, and GGT) and bilirubin. Liver 
enzyme increases were reversible with dose modifi cation or interruption and not associated with clinical signs or 
symptoms of liver injury. The majority (94%) of patients with ALT and/or AST elevations had elevations <5 times 
ULN. The majority (95%) of patients with bilirubin elevations had elevations <2 times ULN.

• Conduct liver function tests prior to treatment, monthly for 3 months, and every 3 months thereafter, and 
as clinically indicated. Monitor for adverse reactions and consider dosage modifi cations, interruption, or 
discontinuation as necessary for liver enzyme elevations.

Gastrointestinal Disorders

Diarrhea

• Diarrhea was the most frequent gastrointestinal event reported in 62% versus 18% of patients treated with 
OFEV and placebo, respectively. Events were primarily mild to moderate intensity and occurred within the 
fi rst 3 months. Diarrhea led to permanent dose reduction in 11% and discontinuation in 5% of OFEV patients versus 
0 and <1% in placebo patients, respectively.  

• Dosage modifi cations or treatment interruptions may be necessary in patients with diarrhea. Treat diarrhea at fi rst 
signs with adequate hydration and antidiarrheal medication (e.g., loperamide), and consider treatment interruption 
if diarrhea continues. OFEV treatment may be resumed at the full dosage (150 mg twice daily), or at the reduced 
dosage (100 mg twice daily), which subsequently may be increased to the full dosage. If severe diarrhea persists, 
discontinue treatment.

Nausea and Vomiting

• Nausea was reported in 24% versus 7% and vomiting was reported in 12% versus 3% of patients treated with 
OFEV and placebo, respectively. Events were primarily of mild to moderate intensity. Nausea and vomiting led to 
discontinuation of OFEV in 2% and 1% of patients, respectively.  

• If nausea or vomiting persists despite appropriate supportive care including anti-emetic therapy, consider 
dose reduction or treatment interruption. OFEV treatment may be resumed at full dosage or at reduced 
dosage, which subsequently may be increased to full dosage. If severe nausea or vomiting does not resolve, 
discontinue treatment.

Embryofetal Toxicity: OFEV can cause fetal harm when administered to a pregnant woman and patients should 
be advised of the potential risk to a fetus. Women should be advised to avoid becoming pregnant while receiving 
OFEV and to use eff ective contraception during treatment and at least 3 months after the last dose of OFEV. Verify 
pregnancy status prior to starting OFEV.

CI, confi dence interval.

* The annual rate of decline in FVC (mL/year) was analyzed using a 
random coeffi  cient regression model.3,4

OFEV has demonstrated reproducible reductions in the annual 
rate of FVC decline in 3 clinical trials3*
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45%
relative 
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P<.001   (95% CI=45, 143)
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P=.01  (95% CI=27, 235)

68%
relative 

reduction in 
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Placebo (n=83)
OFEV (n=84)

-114
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-60
mL/year

-115
mL/year

-240
mL/year

-207
mL/year

-191
mL/year

INPULSIS®-1 (Study 2)3,4 INPULSIS®-2 (Study 3)3,4 TOMORROW (Study 1)3,5

of  exacerbations also did not differ 
between acetaminophen and ibupro-
fen in the subgroup of  226 children 
who completed the entire trial or in 
the subgroup of  200 who received a 
study medication for pain or fever at 
least once during follow-up, Dr. Shee-

han and his associates said (N Engl J 
Med. 2016 Aug 18. doi: 10.1056/NEJ-
Moa1515990). 

There also were no significant 
differences between the two study 
groups in time to first asthma exac-
erbation, percentage of  days of  good 
asthma control (85.8% vs. 86.8% 
of  days), use of  rescue albuterol 

(2.8 vs. 3.0 inhalations per week), 
or unscheduled health care visits 
for asthma (0.75 vs. 0.76 visits). No 
between-group differences occurred 
regarding adverse events or serious 
adverse events. 

Some experts have suggested that 
the observational studies reporting 
a link between acetaminophen and 

asthma exacerbations may have been 
flawed by “confounding by indica-
tion,” because children with asthma 
have more symptomatic respiratory 
infections than do those without 
asthma and use more acetaminophen 
for fever and malaise. “We [also] ob-
served that greater use of  antipyretic, 
analgesic medications was associated 

Continued from previous page
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)   

Arterial Thromboembolic Events: Arterial thromboembolic events were 
reported in 2.5% of OFEV and 0.8% of placebo patients, respectively. 
Myocardial infarction was the most common arterial thromboembolic event, 
occurring in 1.5% of OFEV and 0.4% of placebo patients. Use caution when 
treating patients at higher cardiovascular risk including known coronary artery 
disease. Consider treatment interruption in patients who develop signs or 
symptoms of acute myocardial ischemia.

•   Similar results were observed in INPULSIS®-23

•   Lung function improvement is defi ned as a )0% decline in predicted FVC at 52 weeks, meaning patients' predicted 

FVC increased from baseline3

•   Similar results were observed in INPULSIS®-23

•   A meaningful decline is defi ned as patients with an absolute 

decline of *10 percentage points in predicted FVC at 52 weeks3,6-8

In INPULSIS® trials, there was not a statistically 

signifi cant diff erence in all-cause mortality for 

OFEV compared with placebo.3

3 out of every 10 patients on OFEV showed an improvement 
�Ƨ���GHFOLQH��LQ�OXQJ�IXQFWLRQ�LQ�WKH�,138/6,6® trials3

Please see additional Important Safety Information and

brief summary for OFEV on the following pages.
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INPULSIS®-13 

More patients had improved lung 

function with OFEV than with 

placebo in the INPULSIS® trials3

LESS THAN ONE-THIRD OF PATIENTS ON OFEV HAD A MEANINGFUL DECLINE IN LUNG 

FUNCTION IN THE INPULSIS® TRIALS3,6-8

According to American Thoracic 

6RFLHW\��$76��JXLGHOLQHV��ƨ����)9&�

decline is an established measure 

of IPF disease progression and a 

surrogate marker in mortality6,7,9

INPULSIS®-13,6-8

with more apparent respiratory ill-
nesses and that the reported respira-
tory illnesses were associated with 
asthma exacerbations. 

“However, we found no evidence 
that acetaminophen, when used 
during periods of  respiratory illness, 
was associated with a higher risk of  
asthma exacerbations or other asth-

ma-related complications than was 
ibuprofen,” Dr. Sheehan and his asso-
ciates wrote. 

This study was funded by the Na-
tional Institutes of  Health and the 
National Heart, Lung, and Blood 

Institute. 
Dr. Sheehan reported no relevant 

financial disclosures. His associates, 
including Dr. Leonard Bacharier, 
reported numerous ties to industry 
sources. Dr. Barcharier received grant 
support from the NIH/NHLBI Asth-
maNet and personal fees from many 
companies.

The primary outcome – the mean number of asthma 

exacerbations – was 0.81 in the acetaminophen group and 

0.87 in the ibuprofen group, a nonsignificant difference.
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  CONDUCT liver function tests (ALT, AST, and bilirubin) prior to initiating treatment with 
OFEV (nintedanib)

COMPLETE the OFEV Prescription Form—available at www.OFEVhcp.com—and fax it to 
one of the participating specialty pharmacies

OFFER enrollment in OPEN DOORS™, a patient support program for patients receiving OFEV

Copyright ©2016, Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved.      (06/16)      PC-OF-0473-PROF

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)

5LVN�RI�%OHHGLQJ��OFEV may increase the risk of bleeding. 
Bleeding events were reported in 10% of OFEV versus 7% 
of placebo patients. Use OFEV in patients with known risk 
of bleeding only if the anticipated benefi t outweighs the 
potential risk.

Gastrointestinal Perforation: OFEV may increase the risk 
of gastrointestinal perforation. Gastrointestinal perforation 
was reported in 0.3% of OFEV versus in 0% placebo 
patients. Use caution when treating patients who have had 
recent abdominal surgery. Discontinue therapy with OFEV 
in patients who develop gastrointestinal perforation. Only 
use OFEV in patients with known risk of gastrointestinal 
perforation if the anticipated benefi t outweighs the 
potential risk.

ADVERSE REACTIONS

• Adverse reactions reported in *5% of OFEV patients 
included diarrhea, nausea, abdominal pain, liver 
enzyme elevation, vomiting, decreased appetite, weight 
decreased, headache, and hypertension.

• The most frequent serious adverse reactions reported in 
OFEV patients were bronchitis and myocardial infarction.  
The most common adverse events leading to death in 
OFEV patients versus placebo were pneumonia (0.7% 
vs. 0.6%), lung neoplasm malignant (0.3% vs. 0%), and 
myocardial infarction (0.3% vs. 0.2%). In the predefi ned 
category of major adverse cardiovascular events (MACE) 
including MI, fatal events were reported in 0.6% of OFEV 
versus 1.8% in placebo patients.

DRUG INTERACTIONS

•  P-JO\FRSURWHLQ��3�JS��DQG�&<3�$��,QKLELWRUV�DQG�
Inducers: Coadministration with oral doses of a 
P-gp and CYP3A4 inhibitor, ketoconazole, increased 
exposure to nintedanib by 60%. Concomitant use of 
potent P-gp and CYP3A4 inhibitors (e.g., erythromycin) 
with OFEV may increase exposure to nintedanib. In 
such cases, patients should be monitored closely 
for tolerability of OFEV. Management of adverse 
reactions may require interruption, dose reduction, or 
discontinuation of therapy with OFEV. Coadministration 
with oral doses of a P-gp and CYP3A4 inducer, 
rifampicin, decreased exposure to nintedanib by 50%. 
Concomitant use of P-gp and CYP3A4 inducers (e.g., 
carbamazepine, phenytoin, and St. John’s wort) with 
OFEV should be avoided as these drugs may decrease 
exposure to nintedanib.

•  $QWLFRDJXODQWV��Nintedanib may increase the risk 
of bleeding. Monitor patients on full anticoagulation 
therapy closely for bleeding and adjust anticoagulation 
treatment as necessary. 

USE IN SPECIFIC POPULATIONS

•  NurVLQJ�0RWKHUV��Because of the potential for serious 
adverse reactions in nursing infants from OFEV, advise 
women that breastfeeding is not recommended during 
treatment. 

•  Reproductive Potential: OFEV may reduce fertility in 
females of reproductive potential.

•  Smokers: Smoking was associated with decreased 
exposure to OFEV, which may a� ect the e�  cacy of 
OFEV. Encourage patients to stop smoking prior to and 
during treatment.

Please see accompanying brief summary of 
Prescribing Information, including Patient Information.

References: 1. Intercontinental Marketing Services (IMS) Health. Data on fi le. Ridgefi eld, CT: Boehringer Ingelheim 
Pharmaceuticals, Inc. Accessed April 12, 2016. 2. Japan Drug NETwork (JD-NET). Data on fi le. Ridgefi eld, CT: 
Boehringer Ingelheim Pharmaceuticals, Inc. Accessed April 12, 2016. 3. OFEV® (nintedanib) Prescribing Information. 
Ridgefi eld, CT: Boehringer Ingelheim Pharmaceuticals, Inc; 2016. 4. Richeldi L et al; for the INPULSIS Trial Investigators. 
N Engl J Med. 2014;370(22):2071-2082. 5. Richeldi L et al. N Engl J Med. 2011;365(12):1079-1087. 6. Raghu G et al; 
on behalf of the ATS, ERS, JRS, and ALAT Committee on Idiopathic Pulmonary Fibrosis. Am J Respir Crit Care Med. 
2011;183(6):788-824. 7. Richeldi L et al. Thorax. 2012;67(5):407-411. 8. du Bois RM et al. Am J Respir Crit Care Med. 
2011;184(12):1382-1389. 9. Schmidt SL et al. Chest. 2014;145(3):579-585.

OFPROFISIFEB16 

TO GET YOUR APPROPRIATE PATIENTS WITH IPF STARTED ON OFEV:

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Adapting PCV13 schedule boosts seroprotection
BY KARI OAKES

Frontline Medical News

Arandomized clinical trial evalu-
ating three dosing strategies for 

13-valent pneumococcal vaccine 

(PCV13) in preterm infants found 
that more widely spaced priming 
vaccinations resulted in higher im-
munoglobulin G (IgG) during the 
first 12 months of  life, but reduced 
the immune response seen after the 

12-month booster was given.
After the primary schedule, the 

percent of  infants lacking seropro-
tection for more than one half  of  the 
serotypes in the PCV13 formulation 
was 25% on a reduced two-dose 

schedule, 12% on an accelerated 
schedule, and 3% on an extended 
schedule (P less than .001).

Conversely, “A reduced priming 
schedule of  PCV13 resulted in higher 
post-booster IgG concentrations but 
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OFEV® (nintedanib) capsules, for oral use

BRIEF SUMMARY OF PRESCRIBING INFORMATION

Please see package insert for full Prescribing 
Information, including Patient Information

INDICATIONS AND USAGE: OFEV is indicated for the 
treatment of idiopathic pulmonary fibrosis (IPF).

DOSAGE AND ADMINISTRATION: Testing Prior to 
OFEV Administration: Conduct liver function tests and a 
pregnancy test prior to initiating treatment with OFEV [see 
Warnings and Precautions]. Recommended Dosage: 
The recommended dosage of OFEV is 150 mg twice daily 
administered approximately 12 hours apart. OFEV cap-
sules should be taken with food and swallowed whole with 
liquid.  OFEV capsules should not be chewed or crushed 
because of a bitter taste. The effect of chewing or crush-
ing of the capsule on the pharmacokinetics of nintedanib 
is not known. If a dose of OFEV is missed, the next dose 
should be taken at the next scheduled time. Advise the 
patient to not make up for a missed dose. Do not exceed 
the recommended maximum daily dosage of 300 mg. 
In patients with mild hepatic impairment (Child Pugh A), 
the recommended dosage of OFEV is 100 mg twice daily 
approximately 12 hours apart taken with food. Dosage 
Modification due to Adverse Reactions: In addition to 
symptomatic treatment, if applicable, the management of 
adverse reactions of OFEV may require dose reduction or 
temporary interruption until the specific adverse reaction 
resolves to levels that allow continuation of therapy. OFEV 
treatment may be resumed at the full dosage (150 mg 
twice daily), or at the reduced dosage (100 mg twice daily), 
which subsequently may be increased to the full dosage. 
If a patient does not tolerate 100 mg twice daily, discon-
tinue treatment with OFEV [see Warnings and Precautions 
and Adverse Reactions]. Dose modifications or inter-
ruptions may be necessary for liver enzyme elevations. 
For aspartate aminotransferase (AST) or alanine amino-
transferase (ALT) >3 times to <5 times the upper limit of  
normal (ULN) without signs of severe liver damage, inter-
rupt treatment or reduce OFEV to 100 mg twice daily. Once 
liver enzymes have returned to baseline values, treatment 
with OFEV may be reintroduced at a reduced dosage  
(100 mg twice daily), which subsequently may be increased 
to the full dosage (150 mg twice daily) [see Warnings 
and Precautions and Adverse Reactions]. Discontinue 
OFEV for AST or ALT elevations >5 times ULN or  
>3 times ULN with signs or symptoms of severe liver 
damage. In patients with mild hepatic impairment (Child 
Pugh A), consider treatment interruption, or discontinuation 
for management of adverse reactions.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS: Hepatic Impairment: 
Treatment with OFEV is not recommended in patients 
with moderate (Child Pugh B) or severe (Child Pugh C) 
hepatic impairment [see Use in Specific Populations]. 
Patients with mild hepatic impairment (Child Pugh A) can 
be treated with a reduced dose of OFEV [see Dosage and 
Administration]. Elevated Liver Enzymes: In clini-
cal trials, administration of OFEV was associated with 
elevations of liver enzymes (ALT, AST, ALKP, GGT). Liver 
enzyme increases were reversible with dose modification 
or interruption and not associated with clinical signs or 
symptoms of liver injury. The majority (94%) of patients 
with ALT and/or AST elevations had elevations <5 times 
ULN.  Administration of OFEV was also associated with 
elevations of bilirubin. The majority (95%) of patients with 
bilirubin elevations had elevations <2 times ULN [see Use 
in Specific Populations]. Conduct liver function tests (ALT, 
AST, and bilirubin) prior to treatment with OFEV, monthly for 
3 months, and every 3 months thereafter, and as clinically 
indicated. Dosage modifications or interruption may be 
necessary for liver enzyme elevations. Gastrointestinal 
Disorders: Diarrhea: Diarrhea was the most frequent 
gastrointestinal event reported in 62% versus 18% of 
patients treated with OFEV and placebo, respectively [see 
Adverse Reactions)]. In most patients, the event was of 
mild to moderate intensity and occurred within the first 
3 months of treatment. Diarrhea led to permanent dose 
reduction in 11% of patients treated with OFEV com-
pared to 0 placebo-treated patients. Diarrhea led to  
discontinuation of OFEV in 5% of the patients compared 
to <1% of placebo-treated patients. Dosage modifi-

cations or treatment interruptions may be necessary in 
patients with adverse reactions of diarrhea. Treat diarrhea 
at first signs with adequate hydration and antidiarrheal 
medication (e.g., loperamide), and consider treatment  
interruption if diarrhea continues. OFEV treatment may be 
resumed at the full dosage (150 mg twice daily), or at the 
reduced dosage (100 mg twice daily), which subsequently 
may be increased to the full dosage. If severe diarrhea  
persists despite symptomatic treatment, discontinue 
treatment with OFEV. Nausea and Vomiting: Nausea was 
reported in 24% versus 7% and vomiting was reported 
in 12% versus 3% of patients treated with OFEV and 
placebo, respectively [see Adverse Reactions].  In most 
patients, these events were of mild to moderate intensity. 
Nausea led to discontinuation of OFEV in 2% of patients. 
Vomiting led to discontinuation of OFEV in 1% of the 
patients. For nausea or vomiting that persists despite 
appropriate supportive care including anti-emetic therapy, 
dose reduction or treatment interruption may be required. 
OFEV treatment may be resumed at the full dosage  
(150 mg twice daily), or at the reduced dosage (100 mg 
twice daily), which subsequently may be increased to 
the full dosage. If severe nausea or vomiting does not 
resolve, discontinue treatment with OFEV. Embryo-Fetal 
Toxicity: Based on findings from animal studies and its 
mechanism of action, OFEV can cause fetal harm when 
administered to a pregnant woman. Nintedanib caused 
embryo-fetal deaths and structural abnormalities in rats 
and rabbits when administered during organogenesis at 
less than (rats) and approximately 5 times (rabbits) the 
maximum recommended human dose (MRHD) in adults. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to avoid becom-
ing pregnant while receiving treatment with OFEV and to 
use effective contraception during treatment and at least 
3 months after the last dose of OFEV. Verify pregnancy 
status prior to treatment with OFEV [see Use in Specific 
Populations]. Arterial Thromboembolic Events: Arterial 
thromboembolic events have been reported in patients 
taking OFEV. In clinical trials, arterial thromboembolic 
events were reported in 2.5% of patients treated with 
OFEV and 0.8% of placebo-treated patients. Myocardial 
infarction was the most common adverse reaction under 
arterial thromboembolic events, occurring in 1.5% of 
OFEV-treated patients compared to 0.4% of placebo- 
treated patients. Use caution when treating patients at 
higher cardiovascular risk including known coronary 
artery disease. Consider treatment interruption in patients 
who develop signs or symptoms of acute myocardial 
ischemia. Risk of Bleeding: Based on the mechanism 
of action (VEGFR inhibition), OFEV may increase the risk of 
bleeding. In clinical trials, bleeding events were reported in 
10% of patients treated with OFEV and in 7% of patients 
treated with placebo. Use OFEV in patients with known risk 
of bleeding only if the anticipated benefit outweighs the 
potential risk. Gastrointestinal Perforation: Based on 
the mechanism of action, OFEV may increase the risk of 
gastrointestinal perforation. In clinical trials, gastrointesti-
nal perforation was reported in 0.3% of patients treated 
with OFEV, compared to 0 cases in the placebo-treated 
patients. Use caution when treating patients who have 
had recent abdominal surgery. Discontinue therapy with 
OFEV in patients who develop gastrointestinal perforation. 
Only use OFEV in patients with known risk of gastrointes-
tinal perforation if the anticipated benefit outweighs the 
potential risk.

ADVERSE REACTIONS: The following adverse reac-
tions are discussed in greater detail in other sections of 
the labeling: Liver Enzyme and Bilirubin Elevations [see 
Warnings and Precautions]; Gastrointestinal Disorders 
[see Warnings and Precautions]; Embryo-Fetal Toxicity 
[see Warnings and Precautions]; Arterial Thromboembolic 
Events [see Warnings and Precautions]; Risk of Bleeding 
[see Warnings and Precautions]; Gastrointestinal 
Perforation [see Warnings and Precautions]. Clinical 
Trials Experience: Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. The 
safety of OFEV was evaluated in over 1000 IPF patients 
with over 200 patients exposed to OFEV for more than 2 
years in clinical trials. OFEV was studied in three random-
ized, double-blind, placebo-controlled, 52-week trials.  

In the phase 2 (Study 1) and phase 3 (Studies 2 
and 3) trials, 723 patients with IPF received OFEV  
150 mg twice daily and 508 patients received placebo. 
The median duration of exposure was 10 months for 
patients treated with OFEV and 11 months for patients 
treated with placebo. Subjects ranged in age from 42 to 
89 years (median age of 67 years). Most patients were 
male (79%) and Caucasian (60%). The most frequent 
serious adverse reactions reported in patients treated 
with OFEV, more than placebo, were bronchitis (1.2% vs. 
0.8%) and myocardial infarction (1.5% vs. 0.4%). The 
most common adverse events leading to death in patients 
treated with OFEV, more than placebo, were pneumonia 
(0.7% vs. 0.6%), lung neoplasm malignant (0.3% vs. 0%), 
and myocardial infarction (0.3% vs. 0.2%). In the pre-
defined category of major adverse cardiovascular events 
(MACE) including MI, fatal events were reported in 0.6% 
of OFEV-treated patients and 1.8% of placebo-treated 
patients. Adverse reactions leading to permanent dose 
reductions were reported in 16% of OFEV-treated 
patients and 1% of placebo-treated patients. The most 
frequent adverse reaction that led to permanent dose 
reduction in the patients treated with OFEV was diarrhea 
(11%). Adverse reactions leading to discontinuation were 
reported in 21% of OFEV-treated patients and 15% of pla-
cebo-treated patients. The most frequent adverse reactions 
that led to discontinuation in OFEV-treated patients were 
diarrhea (5%), nausea (2%), and decreased appetite (2%). 
The most common adverse reactions with an incidence of 
≥5% and more frequent in the OFEV than placebo treat-
ment group are listed in Table 1.

Table 1   Adverse Reactions Occurring in ≥5% of 
OFEV-treated Patients and More Commonly 
Than Placebo in Studies 1, 2, and 3

Adverse Reaction OFEV,  
150 mg

n=723

Placebo

n=508

Gastrointestinal disorders

     Diarrhea 62% 18%

     Nausea 24% 7%

     Abdominal paina 15% 6%

     Vomiting 12% 3%
Hepatobiliary disorders

     Liver enzyme elevationb 14% 3%
Metabolism and nutrition 
disorders

     Decreased appetite 11% 5%
Nervous systemic  
disorders

     Headache 8% 5%
Investigations

     Weight decreased 10% 3%
Vascular disorders

     Hypertensionc 5% 4%
a  Includes abdominal pain, abdominal pain upper, abdominal pain 

lower, gastrointestinal pain and abdominal tenderness.
b  Includes gamma-glutamyltransferase increased, hepatic 

enzyme increased, alanine aminotransferase increased, 

aspartate aminotransferase increased, hepatic function 

abnormal, liver function test abnormal, transaminase increased, 

blood alkaline phosphatase-increased, alanine aminotrans-

ferase abnormal, aspartate aminotransferase abnormal, and 

gamma-glutamyltransferase abnormal.
c  Includes hypertension, blood pressure increased, hypertensive 

crisis, and hypertensive cardiomyopathy.

In addition, hypothyroidism was reported in patients 
treated with OFEV, more than placebo (1.1% vs. 0.6%).

DRUG INTERACTIONS: P-glycoprotein (P-gp) and 
CYP3A4 Inhibitors and Inducers: Nintedanib is a 
substrate of P-gp and, to a minor extent, CYP3A4. 
Coadministration with oral doses of a P-gp and CYP3A4 
inhibitor, ketoconazole, increased exposure to nintedanib 
by 60%. Concomitant use of P-gp and CYP3A4 inhibitors 
(e.g., erythromycin) with OFEV may increase exposure to 
nintedanib. In such cases, patients should be monitored 
closely for tolerability of OFEV. Management of adverse 
reactions may require interruption, dose reduction, or 
discontinuation of therapy with OFEV. Coadministration 
with oral doses of a P-gp and CYP3A4 inducer, rifampicin, 
decreased exposure to nintedanib by 50%. Concomitant 

lower post-primary concentrations,” 
wrote Alison Kent, MBChB, and her 
coinvestigators in the PUNS (Prems 
Under New Schedule) Study Group 
(Pediatrics. 2016;138[3]:e20153945).

  “Infants who received the extended 
schedule had lower fold increases in 
concentrations after booster vaccina-
tion than the other groups,” wrote 

Dr. Kent, of  the Pediatric Infectious 
Diseases Research Group and Vac-
cine Institute, St. George’s, University 
of  London, and her collaborators. 
Participants receiving the extended 
schedule had lower geometric mean 
concentrations (GMCs) of  antibod-
ies than did those on the reduced 
schedule for nine serotypes and those 

on the accelerated schedule for four 
serotypes.

The study enrolled 210 premature 
infants in a phase IV, controlled, 
open-label trial at 12 sites in the 
United Kingdom. Infants of  less than 
35 weeks gestation, and between 7 
and 12 weeks of  age, were randomly 
assigned to receive PCV13 on one 

of  three schedules. The reduced 
schedule gave two priming doses at 2 
and 4 months of  age; the accelerated 
schedule gave the doses at 2, 3, and 
4 months of  age; and the extended 
schedule gave doses at 2, 4, and 6 
months of  age. All infants received 
a booster vaccination at 12 or 13 

Continued on following page
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use of P-gp and CYP3A4 inducers (e.g., carbamazepine, 
phenytoin, and St. John’s wort) with OFEV should be 
avoided as these drugs may decrease exposure to nin-
tedanib. Anticoagulants: Nintedanib is a VEGFR inhibitor, 
and may increase the risk of bleeding. Monitor patients on  
full anticoagulation therapy closely for bleeding and adjust 
anticoagulation treatment as necessary [see Warnings 
and Precautions].

USE IN SPECIFIC POPULATIONS: Pregnancy: Risk 
Summary: Based on findings from animal studies and its 
mechanism of action, OFEV can cause fetal harm when 
administered to a pregnant woman. There are no data 
on the use of OFEV during pregnancy. In animal studies 
of pregnant rats and rabbits treated during organogen-
esis, nintedanib caused embryo-fetal deaths and struc-
tural abnormalities at less than (rats) and approximately  
5 times (rabbits) the maximum recommended human 
dose [see Data]. Advise pregnant women of the poten-
tial risk to a fetus. The estimated background risk of 
major birth defects and miscarriage for the indicated 
population is unknown. In the U.S. general population, 
the estimated background risk of major birth defects 
is 2% to 4% and miscarriage in clinically recognized 
pregnancies is 15% to 20%. Data: Animal Data: In ani-
mal reproduction toxicity studies, nintedanib caused 
embryo-fetal deaths and structural abnormalities in rats 
and rabbits at less than and approximately 5 times the 
maximum recommended human dose (MRHD) in adults 
(on a plasma AUC basis at maternal oral doses of 2.5 and  
15 mg/kg/day in rats and rabbits, respectively). 
Malformations included abnormalities in the vasculature, 
urogenital, and skeletal systems. Vasculature anoma-
lies included missing or additional major blood vessels. 
Skeletal anomalies included abnormalities in the thoracic, 
lumbar, and caudal vertebrae (e.g., hemivertebra, miss-
ing, or asymmetrically ossified), ribs (bifid or fused), and 
sternebrae (fused, split, or unilaterally ossified). In some 
fetuses, organs in the urogenital system were missing. In 
rabbits, a significant change in sex ratio was observed in 
fetuses (female:male ratio of approximately 71%:29%) at 
approximately 15 times the MRHD in adults (on an AUC 
basis at a maternal oral dose of 60 mg/kg/day). Nintedanib 
decreased post-natal viability of rat pups during the first  
4 post-natal days when dams were exposed to less than 
the MRHD (on an AUC basis at a maternal oral dose of 
10 mg/kg/day). Lactation: Risk Summary: There is no 
information on the presence of nintedanib in human milk, 
the effects on the breast-fed infant or the effects on milk 
production. Nintedanib and/or its metabolites are present 
in the milk of lactating rats [see Data]. Because of the 
potential for serious adverse reactions in nursing infants 
from OFEV, advise women that breastfeeding is not rec-
ommended during treatment with OFEV. Data: Milk and 
plasma of lactating rats have similar concentrations of 
nintedanib and its metabolites. Females and Males of 
Reproductive Potential: Based on findings from animal 
studies and its mechanism of action, OFEV can cause 
fetal harm when administered to a pregnant woman and 

may reduce fertility in females of reproductive potential 
[see Use in Specific Populations]. Counsel patients on 
pregnancy prevention and planning. Pregnancy Testing: 
Verify the pregnancy status of females of reproductive 
potential prior to treatment with OFEV [see Dosage and 
Administration, Warnings and Precautions and Use in 
Specific Populations]. Contraception: Advise females of 
reproductive potential to avoid becoming pregnant while 
receiving treatment with OFEV. Advise females of repro-
ductive potential to use effective contraception during 
treatment, and for at least 3 months after taking the last 
dose of OFEV. Infertility: Based on animal data, OFEV 
may reduce fertility in females of reproductive potential.  
Pediatric Use: Safety and effectiveness in pediatric 
patients have not been established. Geriatric Use: Of the 
total number of subjects in phase 2 and 3 clinical stud-
ies of OFEV, 60.8% were 65 and over, while 16.3% were 
75 and over. In phase 3 studies, no overall differences in 
effectiveness were observed between subjects who were 
65 and over and younger subjects; no overall differences 
in safety were observed between subjects who were 65 
and over or 75 and over and younger subjects, but greater 
sensitivity of some older individuals cannot be ruled out. 
Hepatic Impairment: Nintedanib is predominantly elim-
inated via biliary/fecal excretion (>90%). In a PK study 
performed in patients with hepatic impairment (Child  
Pugh A, Child Pugh B), exposure to nintedanib was 
increased. In patients with mild hepatic impairment (Child 
Pugh A), the recommended dosage of OFEV is 100 mg 
twice daily [see Dosage and Administration]. Monitor for 
adverse reactions and consider treatment interruption, 
or discontinuation for management of adverse reac-
tions in these patients [see Dosage and Administration]. 
Treatment of patients with moderate (Child Pugh B) and 
severe (Child Pugh C) hepatic impairment with OFEV 
is not recommended [see Warnings and Precautions]. 
Renal Impairment: Based on a single-dose study, less 
than 1% of the total dose of nintedanib is excreted via the 
kidney. Adjustment of the starting dose in patients with 
mild to moderate renal impairment is not required. The 
safety, efficacy, and pharmacokinetics of nintedanib have 
not been studied in patients with severe renal impair-
ment (<30 mL/min CrCl) and end-stage renal disease. 
Smokers: Smoking was associated with decreased 
exposure to OFEV, which may alter the efficacy profile of 
OFEV.  Encourage patients to stop smoking prior to treat-
ment with OFEV and to avoid smoking when using OFEV.

OVERDOSAGE: In the trials, one patient was inadvertently 
exposed to a dose of 600 mg daily for a total of 21 days. 
A non-serious adverse event (nasopharyngitis) occurred 
and resolved during the period of incorrect dosing, with no 
onset of other reported events. Overdose was also reported 
in two patients in oncology studies who were exposed to a 
maximum of 600 mg twice daily for up to 8 days. Adverse 
events reported were consistent with the existing safety 
profile of OFEV. Both patients recovered. In case of over-
dose, interrupt treatment and initiate general supportive 
measures as appropriate.

PATIENT COUNSELING INFORMATION: Advise the 
patient to read the FDA-approved patient labeling (Patient 
Information). Liver Enzyme and Bilirubin Elevations: Advise 
patients that they will need to undergo liver function test-
ing periodically. Advise patients to immediately report any 
symptoms of a liver problem (e.g., skin or the whites of 
eyes turn yellow, urine turns dark or brown (tea colored), 
pain on the right side of stomach, bleed or bruise more eas-
ily than normal, lethargy) [see Warnings and Precautions]. 
Gastrointestinal Disorders: Inform patients that gastroin-
testinal disorders such as diarrhea, nausea, and vomiting 
were the most commonly reported gastrointestinal events 
occurring in patients who received OFEV. Advise patients 
that their healthcare provider may recommend hydration, 
antidiarrheal medications (e.g., loperamide), or anti-emetic 
medications to treat these side effects. Temporary dosage 
reductions or discontinuations may be required. Instruct 
patients to contact their healthcare provider at the first signs 
of diarrhea or for any severe or persistent diarrhea, nausea, 
or vomiting  [see Warnings and Precautions and Adverse 
Reactions]. Embryo-Fetal Toxicity: Counsel patients on 
pregnancy prevention and planning. Advise females of 
reproductive potential of the potential risk to a fetus and 
to avoid becoming pregnant while receiving treatment 
with OFEV. Advise females of reproductive potential to use 
effective contraception during treatment, and for at least 
3 months after taking the last dose of OFEV. Advise female 
patients to notify their doctor if they become pregnant 
during therapy with OFEV [see Warnings and Precautions 
and Use in Specific Populations]. Arterial Thromboembolic 
Events: Advise patients about the signs and symptoms of 
acute myocardial ischemia and other arterial thromboem-
bolic events and the urgency to seek immediate medical 
care for these conditions [see Warnings and Precautions]. 
Risk of Bleeding: Bleeding events have been reported. 
Advise patients to report unusual bleeding [see Warnings 
and Precautions]. Gastrointestinal Perforation: Serious 
gastrointestinal perforation events have been reported. 
Advise patients to report signs and symptoms of gas-
trointestinal perforation [see Warnings and Precautions].  
Lactation: Advise patients that breastfeeding is not 
recommended while taking OFEV [see Use in Specific 
Populations]. Smokers: Encourage patients to stop smok-
ing prior to treatment with OFEV and to avoid smoking 
when using with OFEV. Administration: Instruct patients 
to swallow OFEV capsules whole with liquid and not to 
chew or crush the capsules due to the bitter taste. Advise 
patients to not make up for a missed dose [see Dosage 
and Administration].

Copyright © 2016 Boehringer Ingelheim International GmbH
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months of  age, and all received a 
standard suite of  childhood immuni-
zations for other diseases. The entire 
study was completed by 194 patients.

Serotype-specific IgG concentra-
tions were obtained pre-vaccination, 1 
month after the primary vaccination, 

and before and 1 month after the 
booster vaccination was given. IgG 
levels were reported for each PCV 
serotype; “there was considerable 
variation between serotypes,” ranging 
from 0.16 ng/mL for serotype 6b on 
the reduced schedule to 8.49 ng/mL 
for serotype 14 on the extended sched-
ule, the investigators said. 

Dr. Kent and her collaborators also 
used logistic regression analysis to ex-
plore how the vaccine’s effectiveness 
was affected by a number of  factors. 
These included gestational length, 
the receipt of  blood transfusions 
or pre- or post-natal steroids, BCG 
vaccination, early postvaccination 
acetaminophen, and the presence of  

chronic lung disease.
Later gestation was associated with 

increased seroprotection for four 
serotypes at 2 months of  age, and 
with an increase in post-primary vac-
cination IgG concentrations for three 
others (P-values ranging from P less 
than .001 to P = .021).

No other factors were associated 
with protective IgG levels at any 
point, except that receipt of  prenatal 
steroids had a negative association 
with seroprotection for several sero-
types. “At no time points were ante-
natal steroids associated with higher 

antibody concentrations,” wrote the 
investigators. 

Most studies of  immunogenicity 
of  infant vaccination schedules have 
been completed using term infants, 
with limited knowledge about effica-
cy in preterm infants. Previous work 
had shown that preterm infants had 
lower IgG concentrations after the 
primary and booster vaccinations for 
eight serotypes of  PCV, compared 
with term infants. “The lower immu-
nogenicity ... is concerning because 
premature infants are also less likely 
to benefit from the protective mater-
nal antibodies transferred during late 
pregnancy,” Dr. Kent and her coau-
thors wrote. 

The lower booster immunoge-
nicity after the extended schedule 
is an effect that has been previously 
observed with other vaccinations and 
may be related to the formation of  
immune complexes with previously 
existing antibodies with the vaccine 
antigen, said Dr. Kent and her coau-
thors. The variation in immunoge-
nicity timing for the various priming 
schedules, they said, will be helpful 
for those caring for preterm infants, 
enabling them “to consider this 
finding in the context of  their own 
immunization programs and epide-
miologic situations.” 

The study was funded by Pfizer 
as an investigator-led study, without 
Pfizer’s input on the conduct of  the 
trial, analysis of  data, interpretation 
of  results, or the preparation of  this 
manuscript. Pfizer manufactures 
Prevnar 13. 

koakes@frontlinemedcom.com

On Twitter @karioakes
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The receipt of prenatal steroids 

had a negative association 

with seroprotection for several 

serotypes. Antenatal steroids 

were not associated with higher 

antibody concentrations. 
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The Zhengzhou University in-
vestigators provide an oppor-

tunity to “think outside the box” 
when managing complex airway 
fistulas, Waël 
C. Hanna, 
MDCM, of  
McMaster 
University and 
St. Joseph’s 
Healthcare 
in Hamilton, 
Ontario, said 
in his invited 
commentary 
( J Thorac Cardiovasc Surg. 
2016;152:564).

Dr. Hanna credited a couple 
of  innovations in their technique 
to overcome the challenge of  Y 
stents that “remain notoriously 
difficult to position”: eliminating 
rigid bronchoscopy and using 
angiography-guided oral deliv-
ery; and developing the hybrid 
deployment mechanism.   

Dr. Hanna also noted two 
“important nuances” of  the 
technique: The stents are cus-
tom-made based on the length 
and location of  the fistula; and 
the routine placement of  two 
stents, with a limb of  the smaller 
Y stent projecting through a limb 
of  the larger Y stent to seal the 
entire airway. “This Y-en-Y tech-
nique using perfectly fitted stents 
is likely what caused the excel-
lent outcomes that are reported 
in this series,” Dr. Hanna said. 

But their approach may not be 
a practical solution to complex 
airway fistulas soon, he said. 
“Most of  us who see the occa-
sional case are unlikely to be able 
to commission custom-made Y 
stents,” he said. What’s more, 
the deployment mechanism is 
complicated, and the effect on 
patient quality of  life is unclear. 

Dr. Hanna had no financial re-
lationships to disclose.

VIEW ON THE NEWS

Two stents are 
better than one

Dual Y-shaped stent helps treat airway fistulas
BY RICHARD MARK KIRKNER

Frontline Medical News

A
irway fistula is a rare but 
life-threatening complication 
of  esophageal surgery, but an 

innovative technique using two cus-
tom-made, Y-shaped metallic stents 

can preserve airway patency, re-
searchers at Zhengzhou University in 
China reported in the August issue of  
the Journal of  Thoracic and Cardio-
vascular Surgery ( J Thorac Cardio-
vasc Surg. 2016;152:557-63).

The study involved 10 patients 
who received Y-shaped stents to treat 
gastrotracheal or gastrobronchial 
fistulas after esophageal surgery from 
2010 through 2014. “Our patients tol-
erated the stents well and had good 

palliation of  their symptoms,” wrote 
Teng-Fei Li, MD, and colleagues.   

Six patients died within 8 months 
for unrelated reasons – either tumors 
(four patients), or hemoptysis or pul-
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monary infection (one each). In one 
patient, the carinal fistula enlarged 
4 months after stenting, but the re-
searchers successfully placed an ad-
ditional small Y-shaped stent. At the 
publication of  the paper, this patient 
and three others had survived, Dr. Li 

and colleagues said. 
After esophagectomy, fistulas can 

form between the tracheobronchial 
tree and stomach for a variety of  
reasons. A metallic stent would seem 
the logical choice after fistula forma-
tion, but it can be problematic, Dr. Li 
and colleagues pointed out. 

“Most often the clinician faces a sit-

uation in which the esophageal stent 
should have a larger diameter on 
the gastric side, making stenting the 
alimentary side of  the fistula insuf-
ficient,” they said. The risk of  stent 
migration is high, and the bifurcated 
structure of  the trachea and main 
bronchi can cause leakage and stent 
displacement. C
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The researchers noted that 
Y-shaped self-expanding stents have 
been used for sealing airway fistulas. 
These stents, however, do not always 
fully seal large gastrotracheal fistulas 
or gastrobronchial fistulas. 

Their primary objective in study-
ing the combined-type Y-shaped 
covered metallic stent was to de-

termine the safety and feasibility 
of  the technique. The researchers’ 
secondary purpose for studying the 

combined-type Y-shaped stent was to 
evaluate its long-term patency and 
complication rates. 

They designed a Y-shaped stent 
delivery system (Micro-Tech) and 
used a combined bundle-and-push to 
insert the main body of  the stent. In 
all, they inserted 20 Y-shaped stents 
in the 10 patients, although two 
stents did not fully expand and were 
dilated with a balloon. The research-

Speed and agility are important. “The operation should 

be performed as rapidly and gently as possible to avoid 

irritation to the airway.” said Dr. Li and colleagues.
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SYMBICORT® 80/4.5
(budesonide 80 mcg and formoterol fumarate dihydrate 4.5 mcg) Inhalation Aerosol

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

BRIEF SUMMARY of PRESCRIBING INFORMATION
For full Prescribing Information, see package insert.

WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA), such as formoterol one of the active ingredients 
in SYMBICORT, increase the risk of asthma-related death. Data from a large placebo-
controlled U.S. study that compared the safety of another long-acting beta2-adrenergic agonist 
(salmeterol) or placebo added to usual asthma therapy showed an increase in asthma-related 
deaths in patients receiving salmeterol. This finding with salmeterol is considered a class 
effect of the LABA, including formoterol. Currently available data are inadequate to determine 
whether concurrent use of inhaled corticosteroids or other long-term asthma control drugs 
mitigates the increased risk of asthma-related death from LABA. Available data from controlled 
clinical trials suggest that LABA increase the risk of asthma-related hospitalization in pediatric 
and adolescent patients. Therefore, when treating patients with asthma, SYMBICORT should 
only be used for patients not adequately controlled on a long-term asthma control medication, 
such as an inhaled corticosteroid or whose disease severity clearly warrants initiation of 
treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and 
maintained, assess the patient at regular intervals and step down therapy (e.g., discontinue 
SYMBICORT) if possible without loss of asthma control and maintain the patient on a long-
term asthma control medication, such as an inhaled corticosteroid. Do not use SYMBICORT for 
patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids 
[see Warnings and Precautions (5.1) in full Prescribing Information].

INDICATIONS AND USAGE
Treatment of Asthma
SYMBICORT is indicated for the treatment of asthma in patients 12 years of age and older.
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in 
SYMBICORT, increase the risk of asthma-related death. Available data from controlled clinical trials 
suggest that LABA increase the risk of asthma-related hospitalization in pediatric and adolescent 
patients [see Warnings and Precautions (5.1) in full Prescribing Information]. Therefore, when treating 
patients with asthma, SYMBICORT should only be used for patients not adequately controlled on a 
long-term asthma-control medication such as an inhaled corticosteroid or whose disease severity 
clearly warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma 
control is achieved and maintained, assess the patient at regular intervals and step down therapy 
(e.g., discontinue SYMBICORT) if possible without loss of asthma control, and maintain the patient 
on a long-term asthma control medication, such as inhaled corticosteroid. Do not use SYMBICORT 
for patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids.

Important Limitations of Use:
• SYMBICORT is NOT indicated for the relief of acute bronchospasm.
Maintenance Treatment of Chronic Obstructive Pulmonary Disease (COPD)
SYMBICORT 160/4.5 is indicated for the twice daily maintenance treatment of airflow obstruction 
in patients with chronic obstructive pulmonary disease (COPD) including chronic bronchitis 
and emphysema. SYMBICORT 160/4.5 is the only approved dosage for the treatment of airflow 
obstruction in COPD.

Important Limitations of Use:
• SYMBICORT is NOT indicated for the relief of acute bronchospasm.

CONTRAINDICATIONS
The use of SYMBICORT is contraindicated in the following conditions:
•  Primary treatment of status asthmaticus or other acute episodes of asthma or COPD where 

intensive measures are required.
•  Hypersensitivity to any of the ingredients in SYMBICORT.

WARNINGS AND PRECAUTIONS
Asthma-Related Death
Long-acting beta2-adrenergic agonists, such as formoterol, one of the active ingredients in 
SYMBICORT, increase the risk of asthma-related death. Currently available data are inadequate 
to determine whether concurrent use of inhaled corticosteroids or other long-term asthma control 
drugs mitigates the increased risk of asthma-related death from LABA. Available data from 
controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in 
pediatric and adolescent patients. Therefore, when treating patients with asthma, SYMBICORT 
should only be used for patients not adequately controlled on a long-term asthma-control 
medication, such as an inhaled corticosteroid or whose disease severity clearly warrants initiation 
of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and 
maintained, assess the patient at regular intervals and step down therapy (e.g., discontinue 
SYMBICORT) if possible without loss of asthma control, and maintain the patient on a long-term 
asthma control medication, such as an inhaled corticosteroid. Do not use SYMBICORT for patients 
whose asthma is adequately controlled on low or medium dose inhaled corticosteroids.
A 28-week, placebo controlled US study comparing the safety of salmeterol with placebo, each added 
to usual asthma therapy, showed an increase in asthma-related deaths in patients receiving salmeterol 
(13/13,176 in patients treated with salmeterol vs 3/13,179 in patients treated with placebo; RR 4.37, 
95% CI 1.25, 15.34). This finding with salmeterol is considered a class effect of the LABA, including 
formoterol, one of the active ingredients in SYMBICORT. No study adequate to determine whether the 
rate of asthma-related death is increased with SYMBICORT has been conducted.
Clinical studies with formoterol suggested a higher incidence of serious asthma exacerbations in 
patients who received formoterol than in those who received placebo. The sizes of these studies 
were not adequate to precisely quantify the differences in serious asthma exacerbation rates between 
treatment groups.
Deterioration of Disease and Acute Episodes
SYMBICORT should not be initiated in patients during rapidly deteriorating or potentially life- 
threatening episodes of asthma or COPD. SYMBICORT has not been studied in patients with acutely 
deteriorating asthma or COPD. The initiation of SYMBICORT in this setting is not appropriate.
Increasing use of inhaled, short-acting beta2-agonists is a marker of deteriorating asthma. In this 
situation, the patient requires immediate re-evaluation with reassessment of the treatment regimen, 

giving special consideration to the possible need for replacing the current strength of SYMBICORT 
with a higher strength, adding additional inhaled corticosteroid, or initiating systemic corticosteroids. 
Patients should not use more than 2 inhalations twice daily (morning and evening) of SYMBICORT.
SYMBICORT should not be used for the relief of acute symptoms, i.e., as rescue therapy for 
the treatment of acute episodes of bronchospasm. An inhaled, short-acting beta2-agonist, not 
SYMBICORT, should be used to relieve acute symptoms such as shortness of breath. When 
prescribing SYMBICORT, the physician must also provide the patient with an inhaled, short-
acting beta2-agonist (e.g., albuterol) for treatment of acute symptoms, despite regular twice-daily 
(morning and evening) use of SYMBICORT.
When beginning treatment with SYMBICORT, patients who have been taking oral or inhaled, short- 
acting beta2-agonists on a regular basis (e.g., 4 times a day) should be instructed to discontinue 
the regular use of these drugs.
Excessive Use of SYMBICORT and Use with Other Long-Acting Beta2-Agonists
As with other inhaled drugs containing beta2-adrenergic agents, SYMBICORT should not be used 
more often than recommended, at higher doses than recommended, or in conjunction with other 
medications containing long-acting beta2-agonists, as an overdose may result. Clinically significant 
cardiovascular effects and fatalities have been reported in association with excessive use of 
inhaled sympathomimetic drugs. Patients using SYMBICORT should not use an additional long-
acting beta2-agonist (e.g., salmeterol, formoterol fumarate, arformoterol tartrate) for any reason, 
including prevention of exercise-induced bronchospasm (EIB) or the treatment of asthma or COPD.
Local Effects
In clinical studies, the development of localized infections of the mouth and pharynx with Candida 
albicans has occurred in patients treated with SYMBICORT. When such an infection develops, it 
should be treated with appropriate local or systemic (i.e., oral antifungal) therapy while treatment 
with SYMBICORT continues, but at times therapy with SYMBICORT may need to be interrupted. 
Patients should rinse the mouth after inhalation of SYMBICORT.
Pneumonia and Other Lower Respiratory Tract Infections
Physicians should remain vigilant for the possible development of pneumonia in patients with 
COPD as the clinical features of pneumonia and exacerbations frequently overlap. Lower respiratory 
tract infections, including pneumonia, have been reported following the inhaled administration of 
corticosteroids.
In a 6 month study of 1,704 patients with COPD, there was a higher incidence of lung infections other 
than pneumonia (e.g., bronchitis, viral lower respiratory tract infections, etc.) in patients receiving 
SYMBICORT 160/4.5 (7.6%) than in those receiving SYMBICORT 80/4.5 (3.2%), formoterol  
4.5 mcg (4.6%) or placebo (3.3%). Pneumonia did not occur with greater incidence in the 
SYMBICORT 160/4.5 group (1.1 %) compared with placebo (1.3%). In a 12-month study of 1,964 
patients with COPD, there was also a higher incidence of lung infections other than pneumonia in 
patients receiving SYMBICORT 160/4.5 (8.1%) than in those receiving SYMBICORT 80/4.5 (6.9%), 
formoterol 4.5 mcg (7.1%) or placebo (6.2%). Similar to the 6 month study, pneumonia did not occur 
with greater incidence in the SYMBICORT 160/4.5 group (4.0%) compared with placebo (5.0%).
Immunosuppression
Patients who are on drugs that suppress the immune system are more susceptible to infection 
than healthy individuals. Chicken pox and measles, for example, can have a more serious or even 
fatal course in susceptible children or adults using corticosteroids. In such children or adults who 
have not had these diseases or been properly immunized, particular care should be taken to avoid 
exposure. How the dose, route, and duration of corticosteroid administration affects the risk of 
developing a disseminated infection is not known. The contribution of the underlying disease  
and/or prior corticosteroid treatment to the risk is also not known. If exposed, therapy with varicella 
zoster immune globulin (VZIG) or pooled intravenous immunoglobulin (IVIG), as appropriate, 
may be indicated. If exposed to measles, prophylaxis with pooled intramuscular immunoglobulin 
(IG) may be indicated (see the respective package inserts for complete VZIG and IG prescribing 
information). If chicken pox develops, treatment with antiviral agents may be considered. The 
immune responsiveness to varicella vaccine was evaluated in pediatric patients with asthma ages 
12 months to 8 years with budesonide inhalation suspension.
An open-label, nonrandomized clinical study examined the immune responsiveness to varicella 
vaccine in 243 asthma patients 12 months to 8 years of age who were treated with budesonide 
inhalation suspension 0.25 mg to 1 mg daily (n=151) or noncorticosteroid asthma therapy (n=92) 
(i.e., beta2-agonists, leukotriene receptor antagonists, cromones). The percentage of patients 
developing a seroprotective antibody titer of >5.0 (gpELISA value) in response to the vaccination 
was similar in patients treated with budesonide inhalation suspension (85%), compared to patients 
treated with noncorticosteroid asthma therapy (90%). No patient treated with budesonide inhalation 
suspension developed chicken pox as a result of vaccination.
Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent 
tuberculosis infections of the respiratory tract; untreated systemic fungal, bacterial, viral, or parasitic 
infections; or ocular herpes simplex.
Transferring Patients From Systemic Corticosteroid Therapy
Particular care is needed for patients who have been transferred from systemically active 
corticosteroids to inhaled corticosteroids because deaths due to adrenal insufficiency have occurred 
in patients with asthma during and after transfer from systemic corticosteroids to less systemically 
available inhaled corticosteroids. After withdrawal from systemic corticosteroids, a number of 
months are required for recovery of hypothalamic-pituitary-adrenal (HPA) function.
Patients who have been previously maintained on 20 mg or more per day of prednisone (or its 
equivalent) may be most susceptible, particularly when their systemic corticosteroids have been 
almost completely withdrawn. During this period of HPA suppression, patients may exhibit signs 
and symptoms of adrenal insufficiency when exposed to trauma, surgery, or infection (particularly 
gastroenteritis) or other conditions associated with severe electrolyte loss. Although SYMBICORT 
may provide control of asthma symptoms during these episodes, in recommended doses it supplies 
less than normal physiological amounts of glucocorticoid systemically and does NOT provide the 
mineralocorticoid activity that is necessary for coping with these emergencies.
During periods of stress or a severe asthma attack, patients who have been withdrawn from systemic 
corticosteroids should be instructed to resume oral corticosteroids (in large doses) immediately and 
to contact their physicians for further instruction. These patients should also be instructed to carry a 
warning card indicating that they may need supplementary systemic corticosteroids during periods 
of stress or a severe asthma attack.
Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid 
use after transferring to SYMBICORT. Prednisone reduction can be accomplished by reducing 
the daily prednisone dose by 2.5 mg on a weekly basis during therapy with SYMBICORT. Lung 
function (mean forced expiratory volume in 1 second [FEV1] or morning peak expiratory flow 

Continued from previous page

ers reported resolution of  coughing 
during eating, toleration of  liquid or 
semiliquid diet, and no complications 
after insertion. 

Dr. Li and colleagues also devel-
oped strategies to avoid complica-
tions of  Y-shaped stents, which have 

been known to retain secretions be-
cause they hinder cilia function. 

“To avoid this, we provided sputum 
suction and administered continuous 
high-concentration oxygen during 
the procedure,” they noted. 

Also, speed and agility in place-
ment are important. “The operation 
should be performed as rapidly and 

gently as possible to avoid irritation 
to the airway,” Dr. Li and colleagues 
wrote. 

The postoperative course involved 
IV expectorants and antiasthma 
agents and aerosol inhalation of  ter-
butaline. 

Surveillance bronchoscopes and 
debridement of  granulation tissue 

helped avoid stent obstruction. 
Nonetheless, the researchers ac-

knowledged limitations of  the ret-
rospective study, namely the study’s 
small sample size and lack of  a con-
trol group. 

Dr. Li and colleagues reported that 
they had no financial relationships to 
disclose.
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[PEF], beta-agonist use, and asthma symptoms should be carefully monitored during withdrawal 
of oral corticosteroids. In addition to monitoring asthma signs and symptoms, patients should be 
observed for signs and symptoms of adrenal insufficiency, such as fatigue, lassitude, weakness, 
nausea and vomiting, and hypotension.
Transfer of patients from systemic corticosteroid therapy to inhaled corticosteroids or SYMBICORT 
may unmask conditions previously suppressed by the systemic corticosteroid therapy  
(e.g., rhinitis, conjunctivitis, eczema, arthritis, eosinophilic conditions). Some patients may 
experience symptoms of systemically active corticosteroid withdrawal (e.g., joint and/or muscular 
pain, lassitude, depression) despite maintenance or even improvement of respiratory function.
Hypercorticism and Adrenal Suppression
Budesonide, a component of SYMBICORT, will often help control asthma symptoms with less sup-
pression of HPA function than therapeutically equivalent oral doses of prednisone. Since budesonide 
is absorbed into the circulation and can be systemically active at higher doses, the beneficial effects 
of SYMBICORT in minimizing HPA dysfunction may be expected only when recommended dosages 
are not exceeded and individual patients are titrated to the lowest effective dose.
Because of the possibility of systemic absorption of inhaled corticosteroids, patients treated with 
SYMBICORT should be observed carefully for any evidence of systemic corticosteroid effects. 
Particular care should be taken in observing patients postoperatively or during periods of stress 
for evidence of inadequate adrenal response.
It is possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression 
(including adrenal crisis) may appear in a small number of patients, particularly when budesonide 
is administered at higher than recommended doses over prolonged periods of time. If such effects 
occur, the dosage of SYMBICORT should be reduced slowly, consistent with accepted procedures 
for reducing systemic corticosteroids and for management of asthma symptoms.
Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors
Caution should be exercised when considering the coadministration of SYMBICORT with 
ketoconazole, and other known strong CYP3A4 inhibitors (e.g., ritonavir, atazanavir, clarithromycin, 
indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, telithromycin) because adverse effects 
related to increased systemic exposure to budesonide may occur [see  Drug Interactions (7.1), and 
Clinical Pharmacology (12.3)]
Paradoxical Bronchospasm and Upper Airway Symptoms
As with other inhaled medications, SYMBICORT can produce paradoxical bronchospasm, which 
may be life threatening. If paradoxical bronchospasm occurs following dosing with SYMBICORT, it 
should be treated immediately with an inhaled, short-acting bronchodilator, SYMBICORT should be 
discontinued immediately, and alternative therapy should be instituted.
Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of SYMBICORT, as demonstrated 
by cases of urticaria, angioedema, rash, and bronchospasm.
Cardiovascular and Central Nervous System Effects
Excessive beta-adrenergic stimulation has been associated with seizures, angina, hypertension or 
hypotension, tachycardia with rates up to 200 beats/min, arrhythmias, nervousness, headache, 
tremor, palpitation, nausea, dizziness, fatigue, malaise, and insomnia [see Overdosage (10) in full 
Prescribing Information]. Therefore, SYMBICORT, like all products containing sympathomimetic 
amines, should be used with caution in patients with cardiovascular disorders, especially coronary 
insufficiency, cardiac arrhythmias, and hypertension.
Formoterol, a component of SYMBICORT, can produce a clinically significant cardiovascular effect 
in some patients as measured by pulse rate, blood pressure, and/or symptoms. Although such 
effects are uncommon after administration of formoterol at recommended doses, if they occur, 
the drug may need to be discontinued. In addition, beta-agonists have been reported to produce 
ECG changes, such as flattening of the T wave, prolongation of the QTc interval, and ST segment 
depression. The clinical significance of these findings is unknown. Fatalities have been reported in 
association with excessive use of inhaled sympathomimetic drugs.
Reduction in Bone Mineral Density
Decreases in bone mineral density (BMD) have been observed with long-term administration of 
products containing inhaled corticosteroids. The clinical significance of small changes in BMD with 
regard to long-term consequences such as fracture is unknown. Patients with major risk factors for 
decreased bone mineral content, such as prolonged immobilization, family history of osteoporosis, 
post menopausal status, tobacco use, advanced age, poor nutrition, or chronic use of drugs that 
can reduce bone mass (e.g., anticonvulsants, oral corticosteroids) should be monitored and 
treated with established standards of care.
Since patients with COPD often have multiple risk factors for reduced BMD, assessment of BMD is 
recommended prior to initiating SYMBICORT and periodically thereafter. If significant reductions 
in BMD are seen and SYMBICORT is still considered medically important for that patient’s COPD 
therapy, use of medication to treat or prevent osteoporosis should be strongly considered.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on 
BMD was evaluated in a subset of 326 patients (females and males 41 to 88 years of age) with 
COPD in the 12-month study. BMD evaluations of the hip and lumbar spine regions were conducted 
at baseline and 52 weeks using dual energy x-ray absorptiometry (DEXA) scans. Mean changes in 
BMD from baseline to end of treatment were small (mean changes ranged from -0.01 - 0.01 g/cm2). 
ANCOVA results for total spine and total hip BMD based on the end of treatment time point showed 
that all geometric LS Mean ratios for the pairwise treatment group comparisons were close to 1, 
indicating that overall, bone mineral density for total hip and total spine regions for the 12 month 
time point were stable over the entire treatment period.
Effect on Growth
Orally inhaled corticosteroids may cause a reduction in growth velocity when administered  
to pediatric patients. Monitor the growth of pediatric patients receiving SYMBICORT routinely 
(e.g., via stadiometry). To minimize the systemic effects of orally inhaled corticosteroids, including 
SYMBICORT, titrate each patient’s dose to the lowest dosage that effectively controls his/her 
symptoms [see Dosage and Administration (2.1) and Use in Specific Populations (8.4) in full 
Prescribing Information].
Glaucoma and Cataracts
Glaucoma, increased intraocular pressure, and cataracts have been reported in patients with asthma 
and COPD following the long-term administration of inhaled corticosteroids, including budesonide, 
a component of SYMBICORT. Therefore, close monitoring is warranted in patients with a change in 
vision or with history of increased intraocular pressure, glaucoma, and/or cataracts.

Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo 
on development of cataracts or glaucoma were evaluated in a subset of 461 patients with COPD 
in the 12-month study. Ophthalmic examinations were conducted at baseline, 24 weeks, and 52 
weeks. There were 26 subjects (6%) with an increase in posterior subcapsular score from baseline 
to maximum value (>0.7) during the randomized treatment period. Changes in posterior subcapsular 
scores of >0.7 from baseline to treatment maximum occurred in 11 patients (9.0%) in the 
SYMBICORT 160/4.5 group, 4 patients (3.8%) in the SYMBICORT 80/4.5 group, 5 patients (4.2%) in 
the formoterol group, and 6 patients (5.2%) in the placebo group.
Eosinophilic Conditions and Churg-Strauss Syndrome
In rare cases, patients on inhaled corticosteroids may present with systemic eosinophilic 
conditions. Some of these patients have clinical features of vasculitis consistent with Churg-
Strauss syndrome, a condition that is often treated with systemic corticosteroid therapy. These 
events usually, but not always, have been associated with the reduction and/or withdrawal of oral 
corticosteroid therapy following the introduction of inhaled corticosteroids. Physicians should  
be alert to eosinophilia, vasculitic rash, worsening pulmonary symptoms, cardiac complications, 
and/or neuropathy presenting in their patients. A causal relationship between budesonide and these 
underlying conditions has not been established.
Coexisting Conditions
SYMBICORT, like all medications containing sympathomimetic amines, should be used with caution 
in patients with convulsive disorders or thyrotoxicosis and in those who are unusually responsive to 
sympathomimetic amines. Doses of the related beta2-adrenoceptor agonist albuterol, when adminis-
tered intravenously, have been reported to aggravate preexisting diabetes mellitus and ketoacidosis.
Hypokalemia and Hyperglycemia
Beta-adrenergic agonist medications may produce significant hypokalemia in some patients, 
possibly through intracellular shunting, which has the potential to produce adverse cardiovascular 
effects [see Clinical Pharmacology (12.2) in full Prescribing Information]. The decrease in serum 
potassium is usually transient, not requiring supplementation. Clinically significant changes 
in blood glucose and/or serum potassium were seen infrequently during clinical studies with 
SYMBICORT at recommended doses.

ADVERSE REACTIONS
Long-acting beta2-adrenergic agonists, such as formoterol one of the active ingredients in 
SYMBICORT, increase the risk of asthma-related death. Currently available data are inadequate 
to determine whether concurrent use of inhaled corticosteroids or other long-term asthma 
control drugs mitigates the increased risk of asthma-related death from LABA. Available 
data from controlled clinical trials suggest that LABA increase the risk of asthma-related 
hospitalization in pediatric and adolescent patients. Data from a large placebo-controlled US 
study that compared the safety of another long-acting beta2-adrenergic agonist (salmeterol) or 
placebo added to usual asthma therapy showed an increase in asthma-related deaths in patients 
receiving salmeterol [see Warnings and Precautions (5.1) in full Prescribing Information].
Systemic and inhaled corticosteroid use may result in the following:
•  Candida albicans infection [see Warnings and Precautions (5.4) in full Prescribing Information]
•  Pneumonia or lower respiratory tract infections in patients with COPD [see Warnings and 

Precautions (5.5) in full Prescribing Information]
•  Immunosuppression [see Warnings and Precautions (5.6) in full Prescribing Information]
•  Hypercorticism and adrenal suppression [see Warnings and Precautions (5.8) in full Prescribing 

Information]
•  Growth effects in pediatric patients [see Warnings and Precautions (5.14) in full Prescribing 

Information]
•  Glaucoma and cataracts [see Warnings and Precautions (5.15) in full Prescribing Information]
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.
Clinical Trials Experience in Asthma Patients 12 years and older
The overall safety data in adults and adolescents are based upon 10 active- and placebo-controlled 
clinical trials in which 3393 patients ages 12 years and older (2052 females and 1341 males) 
with asthma of varying severity were treated with SYMBICORT 80/4.5 or 160/4.5 mcg taken two 
inhalations once or twice daily for 12 to 52 weeks. In these trials, the patients on SYMBICORT had a 
mean age of 38 years and were predominantly Caucasian (82%).

The incidence of common adverse events in Table 1 below is based upon pooled data from three 
12-week, double-blind, placebo-controlled clinical studies in which 401 adult and adolescent 
patients (148 males and 253 females) age 12 years and older were treated with two inhalations of 
SYMBICORT 80/4.5 or SYMBICORT 160/4.5 twice daily. The SYMBICORT group was composed of 
mostly Caucasian (84%) patients with a mean age of 38 years, and a mean percent predicted FEV1 at 
baseline of 76 and 68 for the 80/4.5 mcg and 160/4.5 mcg treatment groups, respectively. Control 
arms for comparison included two inhalations of budesonide HFA metered dose inhaler (MDI) 80 
or 160 mcg, formoterol dry powder inhaler (DPI) 4.5 mcg, or placebo (MDI and DPI) twice daily. 
Table 1 includes all adverse events that occurred at an incidence of >3% in any one SYMBICORT 
group and more commonly than in the placebo group with twice-daily dosing. In considering these 
data, the increased average duration of patient exposure for SYMBICORT patients should be taken 
into account, as incidences are not adjusted for an imbalance of treatment duration.
Table 1  Adverse reactions occurring at an incidence of ≥ 3% and more commonly than 
placebo in the SYMBICORT groups: pooled data from three 12-week, double-blind, placebo-
controlled clinical asthma trials in patients 12 years and older

Treatment1 SYMBICORT Budesonide Formoterol Placebo

Adverse Event 80/4.5 mcg
N = 277

%

160/4.5 mcg
N = 124

%

80 mcg
N = 121

%

160 mcg
N = 109

%

4.5 mcg
N = 237

%
N = 400

%

Nasopharyngitis 10.5 9.7 14.0 11.0 10.1 9.0
Headache 6.5 11.3 11.6 12.8 8.9 6.5
Upper respiratory 
tract infection

7.6 10.5 8.3 9.2 7.6 7.8

Pharyngolaryngeal 
pain

6.1 8.9 5.0 7.3 3.0 4.8

Sinusitis 5.8 4.8 5.8 2.8 6.3 4.8
Influenza 3.2 2.4 6.6 0.9 3.0 1.3

2
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Model estimates risk of pneumonia after CABG
BY MARY ANN MOON

Frontline Medical News

A
model incorporating 17 eas-
ily obtainable preoperative 
variables may help clinicians 

estimate patients’ risk of  developing 
pneumonia after undergoing cor-
onary artery bypass graft surgery, 
according to a report published in 
Annals of  Thoracic Surgery.

“This model may be used to in-

form clinician-patient decision mak-
ing and to identify opportunities for 
mitigating a patient’s risk,” said Ray-
mond J. Strobel, a medical student 
at the University of  Michigan, Ann 
Arbor, and his associates. 

  Postoperative pneumonia is the 
most common hospital-acquired in-
fection following CABG, and it raises 
mortality risk fourfold and increases 
length of  stay threefold. But reliable 
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Back pain 3.2 1.6 2.5 5.5 2.1 0.8

Nasal congestion 2.5 3.2 2.5 3.7 1.3 1.0

Stomach discomfort 1.1 6.5 2.5 4.6 1.3 1.8

Vomiting 1.4 3.2 0.8 2.8 1.7 1.0

Oral Candidiasis 1.4 3.2 0 0 0 0.8

Average Duration  
of Exposure (days)

77.7 73.8 77.0 71.4 62.4 55.9

1. All treatments were administered as two inhalations twice daily.

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

Table 2 Adverse reactions occurring at an incidence of ≥ 3% and more commonly than 
placebo in the SYMBICORT group: pooled data from two double-blind, placebo-controlled 
clinical COPD trials

Treatment1 SYMBICORT Budesonide Formoterol Placebo

Adverse Event 160/4.5 mcg 160 mcg 4.5 mcg
N = 771 N = 275 N = 779 N = 781

% % % %
Nasopharyngitis 7.3 3.3 5.8 4.9
Oral candidiasis 6.0 4.4 1.2 1.8
Bronchitis 5.4 4.7 4.5 3.5
Sinusitis 3.5 1.5 3.1 1.8
Upper respiratory tract infection viral 3.5 1.8 3.6 2.7
Average Duration of Exposure (days) 255.2 157.1 240.3 223.7

1.
 
All treatments were administered as two inhalations twice daily.

Lung infections other than pneumonia (mostly bronchitis) occurred in a greater percentage of 
subjects treated with SYMBICORT 160/4.5 compared with placebo (7.9% vs. 5.1%, respectively). 
There were no clinically important or unexpected patterns of abnormalities observed for up to  
1 year in chemistry, haematology, ECG, ECG (Holter) monitoring, HPA-axis, bone mineral density 
and ophthalmology assessments.
Postmarketing Experience
The following adverse reactions have been reported during post-approval use of SYMBICORT. 
Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to drug exposure. 
Some of these adverse reactions may also have been observed in clinical studies with SYMBICORT.
Cardiac disorders: angina pectoris, tachycardia, atrial and ventricular tachyarrhythmias, atrial 
fibrillation, extrasystoles, palpitations
Endocrine disorders: hypercorticism, growth velocity reduction in pediatric patients
Eye disorders: cataract, glaucoma, increased intraocular pressure
Gastrointestinal disorders: oropharyngeal candidiasis, nausea
Immune system disorders: immediate and delayed hypersensitivity reactions, such as anaphylactic 
reaction, angioedema, bronchospasm, urticaria, exanthema, dermatitis, pruritus
Metabolic and nutrition disorders: hyperglycemia, hypokalemia 
Musculoskeletal, connective tissue, and bone disorders: muscle cramps 
Nervous system disorders: tremor, dizziness
Psychiatric disorders: behavior disturbances, sleep disturbances, nervousness, agitation, depression, 
restlessness
Respiratory, thoracic, and mediastinal disorders: dysphonia, cough, throat irritation
Skin and subcutaneous tissue disorders: skin bruising
Vascular disorders: hypotension, hypertension

DRUG INTERACTIONS
In clinical studies, concurrent administration of SYMBICORT and other drugs, such as short-acting 
beta2-agonists, intranasal corticosteroids, and antihistamines/decongestants has not resulted in an 
increased frequency of adverse reactions. No formal drug interaction studies have been performed 
with SYMBICORT.
Inhibitors of Cytochrome P4503A4
The main route of metabolism of corticosteroids, including budesonide, a component of 
SYMBICORT, is via cytochrome P450 (CYP) isoenzyme 3A4 (CYP3A4). After oral administration of 
ketoconazole, a strong inhibitor of CYP3A4, the mean plasma concentration of orally administered 
budesonide increased. Concomitant administration of CYP3A4 may inhibit the metabolism of, and 
increase the systemic exposure to, budesonide. Caution should be exercised when considering the 
coadministration of SYMBICORT with long-term ketoconazole and other known strong CYP3A4 

inhibitors (e.g., ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, 
saquinavir, telithromycin) [see Warnings and Precautions (5.9) in full Prescribing Information].
Monoamine Oxidase Inhibitors and Tricyclic Antidepressants
SYMBICORT should be administered with caution to patients being treated with monoamine 
oxidase inhibitors or tricyclic antidepressants, or within 2 weeks of discontinuation of such 
agents, because the action of formoterol, a component of SYMBICORT, on the vascular system 
may be potentiated by these agents. In clinical trials with SYMBICORT, a limited number of COPD 
and asthma patients received tricyclic antidepressants, and, therefore, no clinically meaningful 
conclusions on adverse events can be made.
Beta-Adrenergic Receptor Blocking Agents
Beta-blockers (including eye drops) may not only block the pulmonary effect of beta-agonists, 
such as formoterol, a component of SYMBICORT, but may produce severe bronchospasm in 
patients with asthma. Therefore, patients with asthma should not normally be treated with beta-
blockers. However, under certain circumstances, there may be no acceptable alternatives to the 
use of beta-adrenergic blocking agents in patients with asthma. In this setting, cardioselective  
beta-blockers could be considered, although they should be administered with caution.
Diuretics
The ECG changes and/or hypokalemia that may result from the administration of non−potassium-
sparing diuretics (such as loop or thiazide diuretics) can be acutely worsened by beta-agonists, 
especially when the recommended dose of the beta-agonist is exceeded. Although the clinical 
significance of these effects is not known, caution is advised in the coadministration of SYMBICORT 
with non-potassium-sparing diuretics.

OVERDOSAGE

SYMBICORT
SYMBICORT contains both budesonide and formoterol; therefore, the risks associated with 
overdosage for the individual components described below apply to SYMBICORT. In pharmacokinetic 
studies, single doses of 960/54 mcg (12 actuations of SYMBICORT 80/4.5) and 1280/36 mcg  
(8 actuations of 160/4.5), were administered to patients with COPD. A total of 1920/54 mcg (12 
actuations of SYMBICORT 160/4.5) was administered as a single dose to both healthy subjects and 
patients with asthma. In a long-term active-controlled safety study in asthma patients, SYMBICORT 
160/4.5 was administered for up to 12 months at doses up to twice the highest recommended daily 
dose. There were no clinically significant adverse reactions observed in any of these studies.
Clinical signs in dogs that received a single inhalation dose of SYMBICORT (a combination of 
budesonide and formoterol) in a dry powder included tremor, mucosal redness, nasal catarrh, 
redness of intact skin, abdominal respiration, vomiting, and salivation; in the rat, the only clinical 
sign observed was increased respiratory rate in the first hour after dosing. No deaths occurred  
in rats given a combination of budesonide and formoterol at acute inhalation doses of 97 and  
3 mg/kg, respectively (approximately 1200 and 1350 times the maximum recommended human 
daily inhalation dose on a mcg/m2 basis). No deaths occurred in dogs given a combination of 
budesonide and formoterol at the acute inhalation doses of 732 and 22 mcg/kg, respectively 
(approximately 30 times the maximum recommended human daily inhalation dose of budesonide 
and formoterol on a mcg/m2 basis).
Budesonide
The potential for acute toxic effects following overdose of budesonide is low. If used at excessive 
doses for prolonged periods, systemic corticosteroid effects such as hypercorticism may occur 
[see Warnings and Precautions (5) in full Prescribing Information]. Budesonide at five times the 
highest recommended dose (3200 mcg daily) administered to humans for 6 weeks caused a 
significant reduction (27%) in the plasma cortisol response to a 6-hour infusion of ACTH compared 
with placebo (+1%). The corresponding effect of 10 mg prednisone daily was a 35% reduction in 
the plasma cortisol response to ACTH.
In mice, the minimal inhalation lethal dose was 100 mg/kg (approximately 600 times the maximum 
recommended human daily inhalation dose on a mcg/m2 basis). In rats, there were no deaths 
following the administration of an inhalation dose of 68 mg/kg (approximately 900 times the 
maximum recommended human daily inhalation dose on a mcg/m2 basis). The minimal oral lethal 
dose in mice was 200 mg/kg (approximately 1300 times the maximum recommended human daily 
inhalation dose on a mcg/m2 basis) and less than 100 mg/kg in rats (approximately 1300 times the 
maximum recommended human daily inhalation dose on a mcg/m2 basis).
Formoterol
An overdose of formoterol would likely lead to an exaggeration of effects that are typical for 
beta2-agonists: seizures, angina, hypertension, hypotension, tachycardia, atrial and ventricular 
tachyarrhythmias, nervousness, headache, tremor, palpitations, muscle cramps, nausea, dizziness, 
sleep disturbances, metabolic acidosis, hyperglycemia, hypokalemia. As with all sympathomimetic 
medications, cardiac arrest and even death may be associated with abuse of formoterol. No 
clinically significant adverse reactions were seen when formoterol was delivered to adult patients 
with acute bronchoconstriction at a dose of 90 mcg/day over 3 hours or to stable asthmatics  
3 times a day at a total dose of 54 mcg/day for 3 days.
Treatment of formoterol overdosage consists of discontinuation of the medication together 
with institution of appropriate symptomatic and/or supportive therapy. The judicious use of a 
cardioselective beta-receptor blocker may be considered, bearing in mind that such medication 
can produce bronchospasm. There is insufficient evidence to determine if dialysis is beneficial for 
overdosage of formoterol. Cardiac monitoring is recommended in cases of overdosage.
No deaths were seen in mice given formoterol at an inhalation dose of 276 mg/kg (more than 
62,200 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). In 
rats, the minimum lethal inhalation dose was 40 mg/kg (approximately 18,000 times the maximum 
recommended human daily inhalation dose on a mcg/m2 basis). No deaths were seen in mice 
that received an oral dose of 2000 mg/kg (more than 450,000 times the maximum recommended 
human daily inhalation dose on a mcg/m2 basis). Maximum nonlethal oral doses were 252 mg/kg 
in young rats and 1500 mg/kg in adult rats (approximately 114,000 times and 675,000 times the 
maximum recommended human inhalation dose on a mcg/m2 basis).
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estimation of  patient risk of  post-
CABG pneumonia has been difficult 
because of  its low relative incidence 
– roughly 3% – and because most 
studies of  the disorder are nearly a 
decade out of  date. 

To devise a predictive model using 

current data, Mr. Strobel and his as-
sociates assessed numerous potential 
risk factors and outcomes for 16,084 
consecutive patients undergoing 
CABG at all 33 cardiac centers across 
Michigan during a 3-year period. 
They identified 531 cases of  post-
CABG pneumonia (3.3%) in this 
cohort. 

The investigators performed a 
univariate analysis to test the asso-
ciations between pneumonia and 
numerous factors related to patient 
demographics, medical history, co-
morbid diseases, laboratory values, 
cardiac anatomy, cardiac function, 
pulmonary function, the CABG pro-
cedure, and the institution where the 

procedure was performed. Variables 
that were found to be significantly 
associated with pneumonia (though 
usually with small absolute magni-
tudes) were then assessed in a mul-
tivariate analysis, which was further 
refined to create the final model. 

The final model includes 17 factors 
that clearly raise the risk of  post-
CABG pneumonia. These include an 
elevated leukocyte count; a decreased 
hematocrit; older patient age; comor-
bidities such as peripheral vascular 
disease, diabetes, and liver disease; 

markers of  pulmonary impairment 
such as cigarette smoking, the need 
for home oxygen therapy, and chron-
ic lung disease; markers of  cardiac 
dysfunction such as a recent history 
of  arrhythmia and decreased ejection 
fraction; and emergency or urgent 
rather than elective operative status. 

“This model performs well and 
demonstrates robustness across 
important clinical subgroups and 
centers,” the investigators said 
(Ann Thorac Surg. 2016 Jun 1; doi: 
10.1016/j.athoracsur.2016.03.074). 

In particular, this study identified 
preoperative leukocytosis to be a 
significant predictor of  post-CABG 
pneumonia across several subgroups 
of  patients. “We speculate that pa-
tients presenting with an elevated 
white blood cell count before sur-
gery may be mounting an immune 
response against a pathogen and that 
the insult of  CABG significantly in-
creases their odds of  postoperative 
pneumonia. In the absence of  more 
thorough understanding of  this rela-
tionship, and unless surgery cannot 
be postponed, it may be prudent to 
delay surgery until the source of  leu-
kocytosis is satisfactorily investigated, 
if  not identified and treated, or the 
leukocytosis has otherwise resolved,” 
Mr. Strobel and his associates noted.



The study by Dr. Kim and his colleagues joins 
a series of  reports questioning conventional 

thinking on the use of  homografts to prevent re-
current infective endocarditis (IE), but their pro-
pensity matching does not account for surgeon 
bias in selecting a prosthesis, Dr. James K. Kirklin
of  the University of  Alabama at Birmingham said 
in his invited commentary ( J Thorac. Cardiovasc 
Surg. 2016 May;151:1230-1). 

For example, surgeon preference may account 
for the wide disparity in full root replacements, 
depending on the type of  prosthesis, Dr. Kirklin 
said. “Some experienced homograft surgeons 
have preferred the intra-aortic cylinder technique 
or infracoronary implantation, which avoids the 
short-term and longer-term complexities of  full 
root replacement and has demonstrated long-
term structural durability equivalent to that of  
the full root replacement,” he said.

Also, experienced homograft surgeons may 
prefer the homograft for its resistance to infec-
tion and adaptability to severe root infection in 
individual patients, particularly in those with se-
vere infection with an abscess. And he cautioned 
against the study’s implication that conventional 
prostheses are equivocal in the setting of  IE. 

“Of  considerable importance, however, is the 
evidence-based conclusion that surgical referral 

of  routine surgical aortic valve endocarditis to 
a center experienced with aortic homograft sur-
gery is not necessary, and a justifiable expectation 
is that aortic valve endocarditis requiring oper-
ation can be safely and appropriately managed 
in centers with standard aortic valve surgery 
experience who do not have access to or experi-
ence with aortic valve homografts,” Dr. Kirklin 
concluded. 

Dr. Kirklin had no financial relationships to 
disclose. 

The series by Dr. Kim and his colleagues, one 
of  the largest of  acute infective endocarditis 

to date, provides further evidence that the type 
of  prosthesis used in surgery for IE involving the 
aortic valve probably does not affect long-term 
outcomes or reinfection rates, Dr. Christopher 
M. Feindel  of  the University of  Toronto said in 
his invited commentary ( J Thorac Cardiovasc 
Surg. 2016 May;151:1249-50). 

However, Dr. Feindel said, “numerous con-
founding factors” inherent in any observational 
study could raise questions about the conclusion.

“This article delivers an important message, al-
though not all surgeons will agree with the statisti-
cal approach taken by Dr. Kim and his colleagues,” 
Dr. Feindel said. The propensity scoring method 

the study used lacked all baseline variables that 
affect treatment choice and outcomes, “a crucial 
assumption for effective use of  the propensity 

score,” he said. However, given 
the multitude of  variables in 
patients with acute and com-
plex IE, he said most surgeons 
would be hard pressed to ac-
cept that’s even possible in the 
model the study used.

Dr. Feindel also said a close 
examination of  the 115 pa-
tients who underwent root 
replacement would have been 

“very instructional,” and the 
lack of  follow-up on valve-related complications 
in almost 25% of  the patients is another limita-
tion of  the study. 

Nonetheless, the conclusions of  Dr. Kim and 
his colleagues are “reasonable,” Dr. Feindel said. 
“Clearly, this article contributes important addi-
tional information to the surgical management of  
IE that will help guide surgeons, especially when it 
comes to prosthesis of  choice,” he concluded. “It 
is up to the reader to decide whether this report 
finally puts to rest the “dogma” that homografts 
should preferentially be used in the setting of  IE.”

Dr. Feindel had no relationships to disclose.

VIEW ON THE NEWS

Two commentaries: ‘Reasonable’ conclusions, but questions remain 

Challenging allografts in infectious endocarditis
BY RICHARD MARK KIRKNER

Frontline Medical News

W
hen a patient undergoes 
aortic valve replacement for 
infective endocarditis, con-

ventional thinking holds that cardiac 
surgeons should use homografts 
because they have greater resistance 
to infection, but a recent study of  
more than 300 cases at two academic 
medical centers concluded that ho-
mografts may not necessarily offer 
such a benefit.

The study, published in the June issue 
of  the Journal of  Thoracic and Cardio-
vascular Surgery (2016;151:1239-48), 
involved 304 consecutive adult patients 
on whom 30-40 different surgeons per-
formed operations for active infective 
endocarditis (IE) in the aortic valve 
from 2002 to 2014. 

“Our findings suggest that pa-
tient-specific factors, such as age and 
implant preference, as well as technical 
reconstructive considerations, should 
drive prosthetic choice, rather than 
surgical dogma,” said Joon Bum Kim, 
Ph.D., of  Massachusetts General Hos-
pital, Harvard Medical School, both in 
Boston, and Asan Medical Center in 
Seoul, Korea, and his colleagues.

  The study found that cardiac sur-
geons favored homografts over con-

ventional prostheses when the patient 
had prosthetic valve endocarditis 
(58.1% vs. 28.8%) and methicillin-re-
sistant Staphylococcus aureus (25.6% vs. 
12.1%), both significant differences. 

“No significant benefit to the use 
of  homografts was demonstrable 
with regard to resistance to reinfec-
tion in the setting of  IE,” Dr. Kim 
and his colleagues said. 

Because reinfection after valve 
replacement for IE is such a strong 
concern, the debate over which pros-
thesis is best has ensued for decades. 
The researchers pointed out that the 
evidence favoring autologous or allo-
geneic tissue over synthetic material 
in the infective field is weak, mostly 
built on single-armed observational 
studies without comparison to con-
ventional prosthesis. 

With that in mind, the researchers 
pooled data from two institutions to 
compare short- and long-term results 
for homograft vs. conventional pros-
thetic valves in patients with IE. In 
this study group, 86 (28.3%) had ho-
mografts, 139 (45.7%) had xenograft 
prostheses, and 79 (26%) mechanical 
prostheses. 

The homograft group had more 
than twice the rate of  early death 
than did the conventional group – 
19.8% vs. 9.2%, a significant differ-

ence (P = .019).
During follow-up, which ranged 

from 4.7 to 72.6 months, 60 patients 
(19.7%) of  the total group died and 
23 (7.7%) experienced reinfection, 
but rates did not vary between the 
homograft and conventional pros-
thesis groups, Dr. Kim and his col-
leagues reported. 

Demographics were similar be-
tween the three groups with a few 
exceptions Those who received the 
mechanical prostheses were younger 
(mean age, 47.2 years vs. 55.6 and 
59.8 for the homograft and xeno-
graft groups, respectively), had lower 
rates of  diabetes (5.1% vs. 10.5% and 
12.2%) and had less-severe disease 
based on New York Heart Associa-
tion functional class III or IV scores 
(34.2% vs. 54.7% and 53.2%). 

The types of  IE pathogens also 
differed among the three groups; 
methicillin-resistant staphylococci 
was most common in the homograft 
group (25.6%), whereas the viridans 
group streptococci was the leading 
cause of  IE in the mechanical (38% ) 
and xenograft groups (25.2% ).

The use of  homografts involves a 
highly complex operation, typical-
ly requiring a complete aortic root 
replacement, which “may be the 
major drawback in recommending 

it to patients already at high risk of  
operative mortality,” the investigators 
wrote. The durability of  homografts 
makes their use limited for younger 
patients, and such grafts are some-
what scarce and require cryopreser-
vation. “Therefore, the notion that 
homografts are required may in prac-
tice present an obstacle to appropri-
ate surgical management of  patients 
who have IE,” Dr. Kim and his coau-
thors wrote. 

All patients but one in the homo-
graft group received aortic arch re-
placement (98.8%) whereas 30 of  the 
patients in the conventional group 
did so (13.8%).

The study findings are consistent 
with an earlier comparative study 
(Ann. Thorac. Surg. 2012;93:480-
07), according to Dr. Kim and his 
colleagues. “These findings suggest 
that patient-specific factors, such as 
patient preferences and technical con-
siderations, should be the principal 
drivers of  choices of  valve prosthe-
ses,” they said. “Furthermore, lack 
of  access to homografts should not 
be considered an obstacle to surgical 
therapy for this serious condition.”

Coauthor Dr. Sundt disclosed that 
he is a consultant for Thrasos Thera-
peutics. Dr. Kim and the other coau-
thors had no financial disclosures.

DR. FEINDEL
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Getting to know our incoming CHEST President

G
erard Silvestri, MD, MS, FCCP, will be in-
augurated as the new President of  CHEST 
next month in Los Angeles during CHEST 

2016. He is the Hillenbrand Professor of  Thoracic 
Oncology and Vice Chair of  Medicine for Faculty 
Development at the Medical University of  South 
Carolina, Charleston. Dr. Silvestri completed his 
fellowship training in pulmonary and critical care 
at Dartmouth, Hanover, NH. He has an advanced 
degree in the evaluative clinical sciences, also from 
Dartmouth. He is a lung cancer and interventional 
pulmonologist with an interest in health services 
research, lung cancer screening, nodule evaluation 
and management, and staging of  lung cancer. 

  After becoming a Fellow of  the American Col-
lege of  Chest Physicians in 1998, Dr. Silvestri 
became active with the NetWorks, serving on the 
Steering Committees of  the Thoracic Oncology 
and the Interventional Chest/Diagnostic Proce-
dures NetWorks, eventually chairing the Thoracic 
Oncology NetWork. Dr. Silvestri has also served 
on the Nominating Committee, the CHEST Sci-
entific Program Committee, the CHEST Founda-
tion Development Committee, as Treasurer and 
Trustee on the foundation’s Board of  Trustees, and 
as a Regent-at-Large for the American College of  
Chest Physicians for 3 years. At CHEST 2012, Dr. 
Silvestri was awarded the Pasquale Ciaglia Memo-
rial Lecture in Interventional Pulmonary Medicine, 
and at CHEST 2014, he received the Edward C. 
Rosenow III, MD, Master FCCP/Master Teacher 
Honor Lecture award. Dr. Silvestri has authored 
more than 200 scientific articles, book chapters, 
and editorials, and he currently serves on the edi-
torial board of  the journal CHEST.

We asked Dr. Silvestri for some thoughts on his 
upcoming CHEST presidency.

1. What would you like to accomplish as Presi-
dent of CHEST?
As boring as this may sound, the role of  the Presi-
dent is to oversee and carry out the strategic plan 
set forth by a very capable Board of  Regents. It is 
an ambitious undertaking and among other things, 
it includes increasing the output of  clinical practice 
guidelines to better serve pulmonologists and their 
patients, and educating as many physicians as pos-
sible through our national meeting, board review 

courses, our journal CHEST, our SEEK Library app 
and publication, and the CHEST headquarters, 
which has a state-of-the art education and simula-
tion center. Our strategic vision aims to provide 
education to our global colleagues, as well as evi-
denced by our commitment to regional meetings 
on different continents and our efforts at collabo-
rating with our Chinese colleagues to establish the 
first pulmonary and critical care fellowships in that 
populous nation. 

Because education is our core mission, CHEST has 
a goal of  helping to increase our faculty development 
offerings, culminating in a master educator certifica-
tion for those who are interested and qualify. We also 
will be piloting an app for practice guidelines, which 
will help with the implementation and dissemination 
of  our valuable clinical practice guidelines.

2. What do you consider to be the greatest 
strength of CHEST, and how will you build 
upon this during your presidency? 
The greatest strength of  the College is the amaz-
ing staff  and physician volunteers who give tire-
lessly to support its mission, and ultimately, the 
membership. We already have begun to take mea-
sures to ensure that our most precious resources, 
our people, are supported to better do their work. 
In the next year, it is my commitment that we con-
tinue to provide the resources and recognition so 
that our faculty and staff  can deliver the best edu-
cational content to our membership.

Our CHEST Foundation continues to champion 
lung health by supporting clinical research grants, 
community service grants, and patient education. 
CHEST members, their patients, and many others 
have benefited from the various clinical research 
and humanitarian projects that the Foundation 
has supported. Last year alone, the CHEST Foun-
dation funded $430,000 in grants and awards for 
clinical research and community service projects. 
This year, we celebrate the 20th anniversary of  the 
CHEST Foundation, and I am sure that the inno-
vative initiatives of  our charitable foundation will 
continue to move forward, making a difference for 
people throughout the world. 

3. What are some challenges facing CHEST, and 
how will you address these challenges?
In a day in which physicians have limited resources, 
decisions about which medical society, if  any, they 
should belong to have become increasingly real. 
Our members are using electronic media to find the 
tools they need to care for patients and may be less 
likely to follow the traditional medical association 
path. The challenge facing CHEST is to provide val-
ue, and it is the job of  CHEST leadership to be cer-
tain that all of  our members find that value in this 
organization. To do that, we must find or expand 
in creative ways a means to deliver our content in 
ways that resonate with our membership.

4. And finally, what is your charge to the mem-
bers and new Fellows of CHEST?
The simple and overused answer would be to get 
involved. Without question, I believe that, and my 
start with the American College of  Chest Physi-
cians began as a member of  the Thoracic Oncolo-
gy NetWork, but I want to be a bit more specific. 
I challenge our members to find a niche within 
the College that they have a passion for, and in 
turn, they should challenge us to do better for our 
members and patients within that chosen area of  
expertise. There are so many ways to get involved, 
whether it be our NetWorks, CHEST social media, 
practice guidelines, or helping to teach in our sim-
ulation center. CHEST is an extremely welcoming 
organization, and your passion will find a home 
here and will be nurtured and supported by other 
like members and the CHEST staff.

Dr. Gerard Silvestri

NAMDRC and partners focus on CMS threat to rehab 
BY PHIL PORTE

Executive Director, NAMDRC

In a genuine very good news, very 
bad news proposal included in the 

2017 hospital outpatient regulations, 
the Centers for Medicare & Medic-
aid Services (CMS) has proposed a 
major payment boost for pulmonary 
rehab services billed through hos-
pital outpatient departments, but, 
simultaneously, the Agency proposes 
to preclude certain programs from 
utilizing that long-standing payment 
mechanism.

In November 2015, Congress au-
thorized CMS to take action on the 
growing trend of  hospitals purchas-
ing certain physician practices so 
that the hospital can bill for certain 
services at a notably higher rate than 
the same service when provided in 
the physician office setting. CMS 
Section 603 pf  P.L. 114-74 authorizes 
such action, and “These proposals are 
made in accordance with our belief  
that section 603… is intended to curb 
the practice of  hospital acquisition of  
physician practices that result in re-
ceiving additional Medicare payment 

for similar services.” While we recog-
nize that the congressional intent has 
some level of  legitimacy, as is often 
the case, the CMS approach is too in-
clusive, especially as it applies to pul-
monary rehabilitation services billed 
through HCPCS code G0424.

This problem has evolved because 
of  two distinctly different formulas 
for determining payment. The physi-
cian fee schedule is based on the con-
cept of  RVUs, practice expense, and 
malpractice expense. Hospital out-
patient services that may be virtually 
identical are based on a formula that 

includes charge data from Medicare 
claims forms and the annual hospital 
cost report identifying overhead.

If  adopted as proposed, hospital 
outpatient programs in place on the 
date of  enactment of  P.L. 114-74 (ear-
ly November 2015) are grandfathered 
into the hospital outpatient meth-
odology. However, new programs 
that are not part of  the main hospital 
campus (or within 250 yards of  the 
campus) will only be able to bill 
at the physician office setting rate. 
Likewise, an existing program that 
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Indication

REVATIO is a phosphodiesterase-5 (PDE-5) inhibitor indicated for the treatment of 

pulmonary arterial hypertension (PAH) (WHO Group I) in adults to improve exercise 

ability and delay clinical worsening. S[\KPLZ�LZ[HISPZOPUN�L��LJ[P]LULZZ�^LYL�ZOVY[�

term (12 to 16 weeks), and included predominately patients with NYHA Functional 

Class II-III symptoms. Etiologies were idiopathic (71%) or associated with 

connective tissue disease (25%).

Limitation of Use: (KKPUN�ZPSKLUHÄ�S�[V�IVZLU[HU�[OLYHW`�KVLZ�UV[�YLZ\S[�PU�HU`�

ILULÄ�JPHS�L��LJ[�VU�L_LYJPZL�JHWHJP[ �̀

Important Safety Information

REVATIO is contraindicated in patients with concomitant use of organic nitrates 

in any form, either regularly or intermittently, because of the greater risk 

of hypotension.

REVATIO is contraindicated in patients with concomitant use of riociguat, a 

soluble guanylate cyclase (sGC) stimulator medication. PDE5 inhibitors, including 

ZPSKLUHÄ�S��TH`�WV[LU[PH[L�[OL�O`WV[LUZP]L�L��LJ[Z�VM�YPVJPN\H[��

9,=(;06�PZ�JVU[YHPUKPJH[LK�PU�WH[PLU[Z�^P[O�H�RUV^U�O`WLYZLUZP[P]P[`�[V�ZPSKLUHÄ�S�

or any other ingredient in REVATIO. Hypersensitivity, including anaphylactic 

reaction, anaphylactic shock, and anaphylactoid reaction has been reported in 

HZZVJPH[PVU�^P[O�[OL�\ZL�VM�ZPSKLUHÄ�S�

Use of REVATIO, particularly chronic use, is not recommended in children.

Before starting REVATIO, physicians should carefully consider whether their 

WH[PLU[Z�^P[O�\UKLYS`PUN�JVUKP[PVUZ�JV\SK�IL�HK]LYZLS`�H��LJ[LK�I`�[OL�TPSK�

HUK�[YHUZPLU[�]HZVKPSH[VY`�L��LJ[Z�VM�9,=(;06�VU�ISVVK�WYLZZ\YL��7\STVUHY`�

]HZVKPSH[VYZ�TH`�ZPNUPÄ�JHU[S`�^VYZLU�[OL�JHYKPV]HZJ\SHY�Z[H[\Z�VM�WH[PLU[Z�

with pulmonary veno-occlusive disease (PVOD) and administration of REVATIO 

to these patients is not recommended. Should signs of pulmonary edema occur 

^OLU�ZPSKLUHÄ�S�PZ�HKTPUPZ[LYLK��[OL�WVZZPIPSP[`�VM�HZZVJPH[LK�7=6+�ZOV\SK�

be considered.

Caution is advised when PDE5 inhibitors, such as REVATIO, are administered with 

α¶ISVJRLYZ�HZ�IV[O�HYL�]HZVKPSH[VYZ�^P[O�ISVVK�WYLZZ\YL�SV^LYPUN�L��LJ[Z�

In PAH patients, the concomitant use of vitamin K antagonists and REVATIO 

resulted in a greater incidence of reports of bleeding (primarily epistaxis) versus 

placebo. The incidence of epistaxis was higher in patients with PAH secondary to 

*;+��ZPSKLUHÄ�S������WSHJLIV�����[OHU�PU�77/�WH[PLU[Z��ZPSKLUHÄ�S�����WSHJLIV�����

*V�HKTPUPZ[YH[PVU�VM�9,=(;06�^P[O�WV[LU[�*@7�(��PUOPIP[VYZ��LN��RL[VJVUHaVSL��

P[YHJVUHaVSL��HUK�YP[VUH]PY��PZ�UV[�YLJVTTLUKLK�HZ�ZLY\T�JVUJLU[YH[PVUZ�VM�

ZPSKLUHÄ�S�Z\IZ[HU[PHSS`�PUJYLHZL��*V�HKTPUPZ[YH[PVU�VM�9,=(;06�^P[O�WV[LU[�

*@7�(��PUK\JLYZ�Z\JO�HZ�IHYIP[\YH[LZ��JHYIHTHaLWPUL��WOLU`[VPU��LMH]PYLUa��

nevirapine, rifampin, and rifabutin, is expected to cause substantial decreases in 

WSHZTH�SL]LSZ�VM�ZPSKLUHÄ�S��;YLH[TLU[�^P[O�KVZLZ�OPNOLY�[OHU����TN�[OYLL�[PTLZ�H�

day is not recommended. 

Non-arteritic anterior ischemic optic neuropathy (NAION) has been reported post-

marketing in temporal association with the use of PDE5 inhibitors for the   

[YLH[TLU[�VM�LYLJ[PSL�K`ZM\UJ[PVU��PUJS\KPUN�ZPSKLUHÄ�S��7O`ZPJPHUZ�ZOV\SK�HK]PZL�

patients to seek immediate medical attention in the event of sudden loss of vision 

while taking PDE5 inhibitors, including REVATIO. Physicians should also discuss 

the increased risk of NAION with patients who have already experienced NAION 

PU�VUL�L`L��PUJS\KPUN�^OL[OLY�Z\JO�PUKP]PK\HSZ�JV\SK�IL�HK]LYZLS`�H��LJ[LK�I`�\ZL�

of vasodilators, such as PDE-5 inhibitors.

Sudden decrease or loss of hearing has been reported in temporal association 

with the intake of PDE5 inhibitors, including REVATIO. It is not possible to 

determine whether these events are related directly to the use of PDE5 inhibitors 

or to other factors. Physicians should advise patients to seek prompt medical 

attention in the event of sudden decrease or loss of hearing while taking PDE5 

inhibitors, including REVATIO.

REVATIO should be used with caution in patients with anatomical deformation of 

the penis or patients who have conditions which may predispose them to priapism.

;OL�L��LJ[P]LULZZ�VM�9,=(;06�PU�W\STVUHY`�O`WLY[LUZPVU��7/��ZLJVUKHY`�[V�ZPJRSL�

cell anemia has not been established. In a small, prematurely terminated study of 

patients with PH secondary to sickle cell disease, vaso-occlusive crises requiring 

OVZWP[HSPaH[PVU�^LYL�TVYL�JVTTVUS`�YLWVY[LK�I`�WH[PLU[Z�^OV�YLJLP]LK�9,=(;06�

[OHU�I`�[OVZL�YHUKVTPaLK�[V�WSHJLIV�

Patients with retinitis pigmentosa and patients on bosentan did not participate in 

the preapproval clinical trial. The safety of REVATIO is unknown in patients with 

bleeding disorders and patients with active peptic ulceration. In these patients, 

physicians should prescribe REVATIO with caution.

9,=(;06�JVU[HPUZ�ZPSKLUHÄ�S��[OL�ZHTL�HJ[P]L�PUNYLKPLU[�MV\UK�PU�=0(.9(®. 

Combinations of REVATIO with VIAGRA or other PDE5 inhibitors have not been 

studied. Patients taking REVATIO should not take VIAGRA or other PDE5 inhibitors.

;OL�TVZ[�JVTTVU�ZPKL�L��LJ[Z�VM�9,=(;06��WSHJLIV�Z\I[YHJ[LK��^LYL�LWPZ[H_PZ�

������OLHKHJOL�������K`ZWLWZPH�������Å�\ZOPUN�������HUK�PUZVTUPH�������(K]LYZL�

events were generally transient and mild to moderate. Adverse events of REVATIO 

injection were similar to those seen with oral tablets.

;OL�TVZ[�JVTTVU�ZPKL�L��LJ[Z�VM�9,=(;06��WSHJLIV�Z\I[YHJ[LK��HZ�HU�HKQ\UJ[�[V�

PU[YH]LUV\Z�LWVWYVZ[LUVS�^LYL�OLHKHJOL��������LKLTH��������K`ZWLWZPH��������

pain in extremity (11%), diarrhea (7%), nausea (7%), and nasal congestion (7%).

([�KVZLZ�OPNOLY�[OHU�[OL�YLJVTTLUKLK����TN�;0+��[OLYL�^HZ�H�NYLH[LY�

PUJPKLUJL�VM�ZVTL�HK]LYZL�L]LU[Z�PUJS\KPUN�Å�\ZOPUN��KPHYYOLH��T`HSNPH��HUK�

visual disturbances.

No dose adjustment required for renal impaired.

No dose adjustment required for mild to moderate hepatic impaired. Severe 

impairment has not been studied.

REVATIO is available in the following dosage forms: 
O��;HISL[Z!����TN�
O��0UQLJ[PVU!����TN������T3�PU�H�ZPUNSL�\ZL�]PHS�
O��6YHS�:\ZWLUZPVU!����TN�T3��^OLU�YLJVUZ[P[\[LK�

The power of fl exibility is yours 
with REVATIO Oral Suspension
With REVATIO you have 3 dosage forms to treat pulmonary arterial 

hypertension (PAH): oral suspension, tablet, and injection. 

Choose your dosage form based on each patient’s needs.

To learn more, please visit REVATIOHCP.com
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INDICATION AND USAGE 

REVATIO is indicated for the treatment of pulmonary arterial hypertension (WHO Group I) in adults 
to improve exercise ability and delay clinical worsening. The delay in clinical worsening was 
demonstrated when REVATIO was added to background epoprostenol therapy. 

:[\KPLZ�LZ[HISPZOPUN�L�LJ[P]LULZZ�^LYL�ZOVY[�[LYT�����[V����^LLRZ���HUK�PUJS\KLK�WYLKVTPUH[LS`�
patients with New York Heart Association (NYHA) Functional Class II-III symptoms and idiopathic 
etiology (71%) or associated with connective tissue disease (CTD) (25%).

Limitation of Use: (KKPUN�ZPSKLUHÄS�[V�IVZLU[HU�[OLYHW`�KVLZ�UV[�YLZ\S[�PU�HU`�ILULÄJPHS�L�LJ[�
on exercise capacity.

DOSAGE AND ADMINISTRATION

REVATIO Tablets and Oral Suspension ;OL�YLJVTTLUKLK�KVZL�VM�9,=(;06�PZ���TN�VY����TN�
[OYLL� [PTLZ� H� KH �̀� (KTPUPZ[LY� 9,=(;06� KVZLZ� �¶�� OV\YZ� HWHY[�� 0U� [OL� JSPUPJHS� [YPHS� UV� NYLH[LY�
L�JHJ`�̂ HZ�HJOPL]LK�̂ P[O�[OL�\ZL�VM�OPNOLY�KVZLZ��;YLH[TLU[�̂ P[O�KVZLZ�OPNOLY�[OHU����TN�[OYLL�
times a day is not recommended.

Reconstitution of the Powder for Oral Suspension 1. Tap the bottle to release the powder.  

���9LTV]L�[OL�JHW�����(JJ\YH[LS`�TLHZ\YL�V\[����T3�VM�^H[LY�HUK�WV\Y�[OL�^H[LY�PU[V�[OL�IV[[SL�� 

���9LWSHJL�[OL�JHW�HUK�ZOHRL�[OL�IV[[SL�]PNVYV\ZS`�MVY�H�TPUPT\T�VM����ZLJVUKZ�����9LTV]L�[OL�

JHW�����(JJ\YH[LS`�TLHZ\YL�V\[�HUV[OLY����T3�VM�̂ H[LY�HUK�HKK�[OPZ�[V�[OL�IV[[SL��@V\�ZOV\SK�HS^H`Z�

HKK�H�[V[HS�VM� ��T3�VM�̂ H[LY�PYYLZWLJ[P]L�VM�[OL�KVZL�WYLZJYPILK�����9LWSHJL�[OL�JHW�HUK�ZOHRL�[OL�

IV[[SL�]PNVYV\ZS`�MVY�H�TPUPT\T�VM����ZLJVUKZ�����9LTV]L�[OL�JHW�� ��7YLZZ�[OL�IV[[SL�HKHW[VY�PU[V�

the neck of the IV[[SL��;OL�HKHW[VY�PZ�WYV]PKLK�ZV�[OH[�`V\�JHU�ÄSS�[OL�VYHS�Z`YPUNL�^P[O�TLKPJPUL� 
MYVT�[OL�IV[[SL��9LWSHJL�[OL�JHW�VU�[OL�IV[[SL������>YP[L�[OL�L_WPYH[PVU�KH[L�VM�[OL�JVUZ[P[\[LK�VYHS��
Z\ZWLUZPVU�VU�[OL�IV[[SL�SHILS��[OL�L_WPYH[PVU�KH[L�VM�[OL�JVUZ[P[\[LK�VYHS�Z\ZWLUZPVU�PZ����KH`Z�
from the date of constitution).

Incompatibilities +V�UV[�TP_�^P[O�HU`�V[OLY�TLKPJH[PVU�VY�HKKP[PVUHS�ÅH]VYPUN�HNLU[�

CONTRAINDICATIONS 

REVATIO is contraindicated in patients with concomitant use of organic nitrates in any form, 
either regularly or intermittently, because of the greater risk of hypotension [see Warnings and 
Precautions], Concomitant use of riociguat, a guanylate cyclase stimulator. PDE5 inhibitors, 
PUJS\KPUN� ZPSKLUHÄS�� TH`� WV[LU[PH[L� [OL� O`WV[LUZP]L� L�LJ[Z� VM� YPVJPN\H[�� 9,=(;06� PZ� HSZV�
JVU[YHPUKPJH[LK�PU�WH[PLU[Z�̂ P[O�RUV^U�O`WLYZLUZP[P]P[`�[V�ZPSKLUHÄS�VY�HU`�JVTWVULU[�VM�[OL�[HISL[��
injection, or oral suspension. Hypersensitivity, including anaphylactic reaction, anaphylactic shock 
HUK�HUHWO`SHJ[VPK�YLHJ[PVU��OHZ�ILLU�YLWVY[LK�PU�HZZVJPH[PVU�^P[O�[OL�\ZL�VM�ZPSKLUHÄS�

WARNINGS AND PRECAUTIONS 

Mortality with Pediatric Use In a long-term trial in pediatric patients with PAH, an increase in 
TVY[HSP[`�^P[O� PUJYLHZPUN�9,=(;06�KVZL�^HZ�VIZLY]LK��+LH[OZ�^LYL�ÄYZ[�VIZLY]LK�HM[LY�HIV\[� 
1 year and causes of death were typical of patients with PAH. Use of REVATIO, particularly chronic 
use, is not recommended in children�BZLL�<ZL�PU�:WLJPÄJ�7VW\SH[PVUZD.

Hypotension REVATIO has vasodilatory properties, resulting in mild and transient decreases in 
blood pressure. Before prescribing REVATIO, carefully consider whether patients with certain 
\UKLYS`PUN�JVUKP[PVUZ�JV\SK�IL�HK]LYZLS`�H�LJ[LK�I`�Z\JO�]HZVKPSH[VY`�L�LJ[Z��L�N���WH[PLU[Z�VU�
HU[PO`WLY[LUZP]L�[OLYHW`�VY�^P[O�YLZ[PUN�O`WV[LUZPVU�B)7�SLZZ�[OHU� ����D��Å\PK�KLWSL[PVU��ZL]LYL�
SLM[�]LU[YPJ\SHY�V\[ÅV^�VIZ[Y\J[PVU��VY�H\[VTH[PJ�K`ZM\UJ[PVU���4VUP[VY�ISVVK�WYLZZ\YL�^OLU�JV�
administering blood pressure lowering drugs with REVATIO.

Worsening Pulmonary Vascular Occlusive Disease� 7\STVUHY`� ]HZVKPSH[VYZ� TH`� ZPNUPÄJHU[S`�
worsen the cardiovascular status of patients with pulmonary veno-occlusive disease (PVOD). Since 
there are no clinical data on administration of REVATIO to patients with veno-occlusive disease, 
administration of REVATIO to such patients is not recommended. Should signs of pulmonary edema 
occur when REVATIO is administered, consider the possibility of associated PVOD.

Epistaxis�;OL�PUJPKLUJL�VM�LWPZ[H_PZ�^HZ�����PU�WH[PLU[Z�[HRPUN�9,=(;06�^P[O�7(/�ZLJVUKHY`�
[V�*;+��;OPZ�L�LJ[�^HZ�UV[�ZLLU� PU� PKPVWH[OPJ�7(/� �9,=(;06�����WSHJLIV�����WH[PLU[Z��;OL�
incidence of epistaxis was also higher in REVATIO-treated patients with a concomitant oral 
vitamin K antagonist (9% versus 2% in those not treated with concomitant vitamin K antagonist). 
The safety of REVATIO is unknown in patients with bleeding disorders or active peptic ulceration. 

Visual Loss When used to treat erectile dysfunction, non-arteritic anterior ischemic optic 
neuropathy (NAION), a cause of decreased vision including permanent loss of vision, has been 
reported postmarketing in temporal association with the use of phosphodiesterase type 5 (PDE-5) 
PUOPIP[VYZ�� PUJS\KPUN� ZPSKLUHÄS��4VZ[�� I\[� UV[� HSS�� VM� [OLZL�WH[PLU[Z� OHK�\UKLYS`PUN� HUH[VTPJ�VY�
vascular risk factors for developing NAION, including but not necessarily limited to: low cup 
[V� KPZJ� YH[PV� �¸JYV^KLK� KPZJ¹��� HNL� V]LY� ���� KPHIL[LZ�� O`WLY[LUZPVU�� JVYVUHY`� HY[LY`� KPZLHZL��
hyperlipidemia and smoking. Based on published literature, the annual incidence of NAION is 
���¶�����JHZLZ�WLY���������THSLZ�HNLK������WLY�`LHY�PU�[OL�NLULYHS�WVW\SH[PVU��(U�VIZLY]H[PVUHS�
study evaluated whether recent, episodic use of PDE5 inhibitors (as a class), typical of erectile 
dysfunction treatment, was associated with acute onset of NAION. The results suggest an 
approximately 2-fold increase in the risk of NAION within 5 half-lives of PDE5 inhibitor use. It is 
not possible to determine whether these events are related directly to the use of PDE-5 inhibitors, 
to the patient’s underlying vascular risk factors or anatomical defects, to a combination of these 
factors, or to other factors. Advise patients to seek immediate medical attention in the event of 
a sudden loss of vision in one or both eyes while taking PDE-5 inhibitors, including REVATIO. 
Physicians should also discuss the increased risk of NAION with patients who have already 
L_WLYPLUJLK�5(065�PU�VUL�L`L��PUJS\KPUN�̂ OL[OLY�Z\JO�PUKP]PK\HSZ�JV\SK�IL�HK]LYZLS`�H�LJ[LK�I`�
use of vasodilators, such as PDE-5 inhibitors. 

;OLYL�HYL�UV�JVU[YVSSLK�JSPUPJHS�KH[H�VU� [OL�ZHML[`�VY�L�JHJ`�VM�9,=(;06� PU�WH[PLU[Z�^P[O� YL[PUP[PZ�
pigmentosa, a minority whom have genetic disorders of retinal phosphodiesterases. Prescribe 
REVATIO with caution in these patients.

Hearing Loss Cases of sudden decrease or loss of hearing, which may be accompanied by 
[PUUP[\Z�HUK�KPaaPULZZ��OH]L�ILLU�YLWVY[LK�PU�[LTWVYHS�HZZVJPH[PVU�̂ P[O�[OL�\ZL�VM�7+,���PUOPIP[VYZ��
including REVATIO. In some of the cases, medical conditions and other factors were reported 
that may have played a role. In many cases, medical follow-up information was limited. It is not 
possible to determine whether these reported events are related directly to the use of REVATIO, 
to the patient’s underlying risk factors for hearing loss, a combination of these factors, or to other 
factors. Advise patients to seek prompt medical attention in the event of sudden decrease or loss 
of hearing while taking PDE-5 inhibitors, including REVATIO.

Combination with Other PDE-5 Inhibitors :PSKLUHÄS�PZ�HSZV�THYRL[LK�HZ�=0(.9(®. The safety 
HUK�L�JHJ`�VM�JVTIPUH[PVUZ�VM�9,=(;06�^P[O�=0(.9(�VY�V[OLY�7+,���PUOPIP[VYZ�OH]L�UV[�ILLU�
studied. Inform patients taking REVATIO not to take VIAGRA or other PDE-5 inhibitors.

Priapism Use REVATIO with caution in patients with anatomical deformation of the penis (e.g., 
HUN\SH[PVU��JH]LYUVZHS�ÄIYVZPZ��VY�7L`YVUPL»Z�KPZLHZL��VY�PU�WH[PLU[Z�^OV�OH]L�JVUKP[PVUZ��^OPJO�
may predispose them to priapism (e.g., sickle cell anemia, multiple myeloma, or leukemia). In 
[OL�L]LU[�VM�HU�LYLJ[PVU� [OH[�WLYZPZ[Z� SVUNLY� [OHU���OV\YZ�� [OL�WH[PLU[�ZOV\SK�ZLLR� PTTLKPH[L�
medical assistance. If priapism (painful erection greater than 6 hours in duration) is not treated 
immediately, penile tissue damage and permanent loss of potency could result.

Vaso-occlusive Crisis in Patients with Pulmonary Hypertension Secondary to Sickle Cell 
Anemia In a small, prematurely terminated study of patients with pulmonary hypertension (PH) 
ZLJVUKHY`� [V� ZPJRSL� JLSS� KPZLHZL�� ]HZV�VJJS\ZP]L� JYPZLZ� YLX\PYPUN� OVZWP[HSPaH[PVU� ^LYL� TVYL�
JVTTVUS`�YLWVY[LK�I`�WH[PLU[Z�^OV�YLJLP]LK�9,=(;06�[OHU�I`�[OVZL�YHUKVTPaLK�[V�WSHJLIV��
;OL�L�LJ[P]LULZZ�HUK�ZHML[`�VM�9,=(;06�PU�[OL�[YLH[TLU[�VM�7(/�ZLJVUKHY`�[V�ZPJRSL�JLSS�HULTPH�
has not been established.

ADVERSE REACTIONS 

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 
PU�[OL�JSPUPJHS�[YPHSZ�VM�HUV[OLY�KY\N�HUK�TH`�UV[�YLÅLJ[�[OL�YH[LZ�VIZLY]LK�PU�WYHJ[PJL��

Safety data of REVATIO in adults were obtained from the 12-week, placebo-controlled clinical 
study (Study 1) and an open-label extension study in 277 REVATIO-treated patients with PAH, 
WHO Group I. 

;OL�V]LYHSS� MYLX\LUJ`�VM� KPZJVU[PU\H[PVU� PU�9,=(;06�[YLH[LK�WH[PLU[Z�VU����TN� [OYLL� [PTLZ�H�
KH`�^HZ����HUK�^HZ�[OL�ZHTL�MVY� [OL�WSHJLIV�NYV\W�� 0U�:[\K`���� [OL�HK]LYZL�YLHJ[PVUZ�[OH[�
^LYL�YLWVY[LK�I`�H[�SLHZ[����VM�9,=(;06�[YLH[LK�WH[PLU[Z�����TN�[OYLL�[PTLZ�H�KH`��HUK�^LYL�
more frequent in REVATIO-treated patients than in placebo-treated patients are shown in Table 1. 
Adverse reactions were generally transient and mild to moderate in nature.

 
Table 1: Most Common Adverse Reactions in Patients with PAH in Study 1 (More Frequent in 
9,=(;06�;YLH[LK�7H[PLU[Z�[OHU�7SHJLIV�;YLH[LK�7H[PLU[Z�HUK�0UJPKLUJL�����PU�9,=(;06�

Treated Patients)

Placebo,  
% (n=70)

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

Placebo-Subtracted, 
%

Epistaxis 1 9 8

Headache 39 46 7

Dyspepsia 7 13 6

Flushing 4 10 6

Insomnia 1 7 6

Erythema 1 6 5

Dyspnea exacerbated 3 7 4

Rhinitis 0 4 4

Diarrhea 6 9 3

Myalgia 4 7 3

Pyrexia 3 6 3

Gastritis 0 3 3

Sinusitis 0 3 3

Paresthesia 0 3 3

([�KVZLZ�OPNOLY�[OHU�[OL�YLJVTTLUKLK����TN�[OYLL�[PTLZ�H�KH �̀�[OLYL�^HZ�H�NYLH[LY�PUJPKLUJL�
VM�ZVTL�HK]LYZL�YLHJ[PVUZ�PUJS\KPUN�Å\ZOPUN��KPHYYOLH��T`HSNPH�HUK�]PZ\HS�KPZ[\YIHUJLZ��=PZ\HS�
KPZ[\YIHUJLZ�^LYL�PKLU[PÄLK�HZ�TPSK�HUK�[YHUZPLU[��HUK�^LYL�WYLKVTPUH[LS`�JVSVY�[PUNL�[V�]PZPVU��
but also increased sensitivity to light or blurred vision. 

;OL� PUJPKLUJL�VM�YL[PUHS�OLTVYYOHNL�^P[O�9,=(;06����TN�[OYLL�[PTLZ�H�KH`�^HZ������]LYZ\Z�
���WSHJLIV�HUK�MVY�HSS�9,=(;06�KVZLZ�Z[\KPLK�^HZ��� ��]LYZ\Z����WSHJLIV��;OL� PUJPKLUJL�
VM� L`L� OLTVYYOHNL� H[� IV[O� ���TN� [OYLL� [PTLZ� H� KH`� HUK� H[� HSS� KVZLZ� Z[\KPLK�^HZ� ����� MVY�
9,=(;06�]LYZ\Z������MVY�WSHJLIV��;OL�WH[PLU[Z�L_WLYPLUJPUN�[OLZL�YLHJ[PVUZ�OHK�YPZR�MHJ[VYZ�MVY�
hemorrhage including concurrent anticoagulant therapy.

Postmarketing Experience ;OL� MVSSV^PUN�HK]LYZL� YLHJ[PVUZ�OH]L�ILLU� PKLU[PÄLK�K\YPUN�WVZ[�
HWWYV]HS� \ZL� VM� ZPSKLUHÄS� �THYRL[LK� MVY� IV[O� 7(/� HUK� LYLJ[PSL� K`ZM\UJ[PVU��� )LJH\ZL� [OLZL�
YLHJ[PVUZ�HYL�YLWVY[LK�]VS\U[HYPS`�MYVT�H�WVW\SH[PVU�VM�\UJLY[HPU�ZPaL��P[�PZ�UV[�HS^H`Z�WVZZPISL�[V�
reliably estimate their frequency or establish a causal relationship to drug exposure.

Cardiovascular Events 0U�WVZ[THYRL[PUN�L_WLYPLUJL�^P[O�ZPSKLUHÄS�H[�KVZLZ�PUKPJH[LK�MVY�LYLJ[PSL�
dysfunction, serious cardiovascular, cerebrovascular, and vascular events, including myocardial 
infarction, sudden cardiac death, ventricular arrhythmia, cerebrovascular hemorrhage, transient 
ischemic attack, hypertension, pulmonary hemorrhage, and subarachnoid and intracerebral 
OLTVYYOHNLZ�OH]L�ILLU� YLWVY[LK� PU� [LTWVYHS�HZZVJPH[PVU�^P[O� [OL�\ZL�VM� [OL�KY\N��4VZ[��I\[�
UV[�HSS��VM�[OLZL�WH[PLU[Z�OHK�WYLL_PZ[PUN�JHYKPV]HZJ\SHY�YPZR�MHJ[VYZ��4HU`�VM�[OLZL�L]LU[Z�^LYL�
reported to occur during or shortly after sexual activity, and a few were reported to occur shortly 
HM[LY�[OL�\ZL�VM�ZPSKLUHÄS�^P[OV\[�ZL_\HS�HJ[P]P[ �̀�6[OLYZ�^LYL�YLWVY[LK�[V�OH]L�VJJ\YYLK�OV\YZ�
to days after use concurrent with sexual activity. It is not possible to determine whether these 
L]LU[Z�HYL�YLSH[LK�KPYLJ[S`�[V�ZPSKLUHÄS��[V�ZL_\HS�HJ[P]P[ �̀�[V�[OL�WH[PLU[»Z�\UKLYS`PUN�JHYKPV]HZJ\SHY�
disease, or to a combination of these or other factors.

Nervous system�:LPa\YL��ZLPa\YL�YLJ\YYLUJL�

DRUG INTERACTIONS 

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

9P[VUH]PY�HUK�V[OLY�7V[LU[�*@7�(�0UOPIP[VYZ�Concomitant use of REVATIO with ritonavir and other 
WV[LU[�*@7�(�PUOPIP[VYZ�PZ�UV[�YLJVTTLUKLK��

Brief Summary of Prescribing Information.  

Consult Full Prescribing Information at REVATIOHCP.com  
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Steven A. Sahn, MD, FCCP, died 
on August 16 after an illustrious 

academic career. Born in Brooklyn, 
NY, he attended 
Duke University 
as an under-
graduate and 
graduated from 
the University of  
Louisville School 
of  Medicine. He 
completed a pul-
monary–critical 
care fellowship 

at the University of  Colorado, where 
he served the first 12 years of  his aca-
demic career. Steve’s early pioneering 
work in weaning from mechanical 
ventilation and in pleural physiology 
set the stage for almost all subsequent 
research in these fields. He was re-
cruited in 1983 to the Medical Uni-
versity of  South Carolina as Director 
of  the Division of  Pulmonary and 
Critical Care Medicine. During the 

next 30 years, he built the Division 
from three physicians to an interna-
tionally prominent team of  clinicians 
and investigators. His passion for 
teaching blended his mentoring style 
with a love for sports and positive 
coaching.   He was a master clinician 
who attracted patients from around 
the world who valued his exceptional 
warmth and compassion. Steve’s con-
tributions to the literature resulted 
in numerous awards, which included 
CHEST’s Alfred Soffer Award for Edi-
torial Excellence, ATS Trudeau Med-
al, CHEST Distinguished Lecturer for 
Pleural Disease, Colorado Trudeau 
Society Pulmonary Hall of  Fame, and 
Distinguished University Professor 
of  Medicine at MUSC. Throughout 
his career he served on editorial 
boards of  CHEST and PCCSU (Editor 
in Chief ), on numerous committees, 
as co-editor of  the CHEST “Pearls” 
section, and on the Council of  Gover-
nors representing South Carolina. We 
extend our heartfelt condolences to 
his wife, Claire, and the entire Sahn 
family.

Other drugs that reduce blood pressure (SWOH� ISVJRLYZ�� In drug-drug interaction 
Z[\KPLZ��ZPSKLUHÄS�����TN�����TN��VY�����TN��HUK�[OL�HSWOH�ISVJRLY�KV_HaVZPU����TN�VY�
8 mg) were administered simultaneously to patients with benign prostatic hyperplasia 
�)7/�� Z[HIPSPaLK� VU� KV_HaVZPU� [OLYHW �̀� 0U� [OLZL� Z[\K`� WVW\SH[PVUZ�� TLHU� HKKP[PVUHS�
YLK\J[PVUZ�VM�Z\WPUL�Z`Z[VSPJ�HUK�KPHZ[VSPJ�ISVVK�WYLZZ\YL�VM�����TT/N�� ���TT/N��HUK�
����TT/N��YLZWLJ[P]LS �̀�^LYL�VIZLY]LK��4LHU�HKKP[PVUHS�YLK\J[PVUZ�VM�Z[HUKPUN�ISVVK�
WYLZZ\YL�VM�����TT/N�������TT/N��HUK�����TT/N��YLZWLJ[P]LS �̀�^LYL�HSZV�VIZLY]LK��
There were infrequent reports of patients who experienced symptomatic postural 
O`WV[LUZPVU��;OLZL�YLWVY[Z�PUJS\KLK�KPaaPULZZ�HUK�SPNO[�OLHKLKULZZ��I\[�UV[�Z`UJVWL��

(TSVKPWPUL��>OLU�ZPSKLUHÄS�����TN�VYHS�^HZ�JV�HKTPUPZ[LYLK�^P[O�HTSVKPWPUL����TN�
VY����TN�VYHS��[V�O`WLY[LUZP]L�WH[PLU[Z��[OL�TLHU�HKKP[PVUHS�YLK\J[PVU�VU�Z\WPUL�ISVVK�
pressure was 8 mmHg systolic and 7 mmHg diastolic. 

4VUP[VY�ISVVK�WYLZZ\YL�^OLU�JV�HKTPUPZ[LYPUN�ISVVK�WYLZZ\YL��SV^LYPUN�KY\NZ�^P[O�
REVATIO® �ZPSKLUHÄS��

USE IN SPECIFIC POPULATIONS

Pregnancy 
Pregnancy Category B�;OLYL�HYL�UV�HKLX\H[L�HUK�^LSS�JVU[YVSSLK�Z[\KPLZ�VM�ZPSKLUHÄS�
in pregnant women. No evidence of teratogenicity, embryotoxicity, or fetotoxicity 
^HZ�VIZLY]LK� PU�WYLNUHU[� YH[Z�VY� YHIIP[Z�KVZLK�^P[O�ZPSKLUHÄS�����TN�RN�KH`�K\YPUN�
VYNHUVNLULZPZ�� H� SL]LS� [OH[� PZ��VU�H�TN�T2�IHZPZ������HUK����[PTLZ�� YLZWLJ[P]LS �̀� [OL�
YLJVTTLUKLK�O\THU�KVZL��9/+��VM����TN�[OYLL�[PTLZ�H�KH �̀�0U�H�YH[�WYL��HUK�WVZ[UH[HS�
KL]LSVWTLU[�Z[\K �̀�[OL�UV�VIZLY]LK�HK]LYZL�L�LJ[�KVZL�̂ HZ����TN�RN�KH`��LX\P]HSLU[�
[V���[PTLZ�[OL�9/+�VU�H�TN�T2 basis).

Labor and Delivery�;OL�ZHML[`�HUK�L�JHJ`�VM�9,=(;06�K\YPUN�SHIVY�HUK�KLSP]LY`�OH]L�
not been studied.

Nursing Mothers� 0[� PZ�UV[�RUV^U� PM� ZPSKLUHÄS�VY� P[Z�TL[HIVSP[LZ�HYL�L_JYL[LK� PU�O\THU�
breast milk. Because many drugs are excreted in human milk, caution should be exercised 
when REVATIO is administered to a nursing woman.

Pediatric Use 0U�H�YHUKVTPaLK��KV\ISL�ISPUK��T\S[P�JLU[LY��WSHJLIV�JVU[YVSSLK��WHYHSSLS�
NYV\W��KVZL�YHUNPUN� Z[\K �̀� ����WH[PLU[Z�^P[O�7(/�� HNLK��� [V���� `LHYZ��IVK`�^LPNO[�
NYLH[LY�[OHU�VY�LX\HS�[V���RN��^LYL�YHUKVTPaLK��VU�[OL�IHZPZ�VM�IVK`�^LPNO[��[V�[OYLL�
KVZL�SL]LSZ�VM�9,=(;06��VY�WSHJLIV��MVY����̂ LLRZ�VM�[YLH[TLU[��4VZ[�WH[PLU[Z�OHK�TPSK�[V�
TVKLYH[L�Z`TW[VTZ�H[�IHZLSPUL!�>/6�-\UJ[PVUHS�*SHZZ�0��������00��������000��������VY�0=�
��������6UL�[OPYK�VM�WH[PLU[Z�OHK�WYPTHY`�7(/"�[^V�[OPYKZ�OHK�ZLJVUKHY`�7(/��Z`Z[LTPJ�
[V�W\STVUHY`�ZO\U[�PU����"�Z\YNPJHS�YLWHPY�PU�������:P_[`�[^V�WLYJLU[�VM�WH[PLU[Z�^LYL�
female. Drug or placebo was administered three times a day. 

;OL�WYPTHY`�VIQLJ[P]L�VM� [OL�Z[\K`�^HZ� [V�HZZLZZ� [OL�L�LJ[�VM�9,=(;06�VU�L_LYJPZL�
capacity as measured by cardiopulmonary exercise testing in pediatric patients 
developmentally able to perform the test (n=115). Administration of REVATIO did not 
YLZ\S[�PU�H�Z[H[PZ[PJHSS`�ZPNUPÄJHU[�PTWYV]LTLU[�PU�L_LYJPZL�JHWHJP[`�PU�[OVZL�WH[PLU[Z��5V�
patients died during the 16-week controlled study. 

(M[LY� JVTWSL[PUN� [OL� ���^LLR� JVU[YVSSLK� Z[\K �̀� H� WH[PLU[� VYPNPUHSS`� YHUKVTPaLK� [V�
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moves to a new location that is be-
yond the 250-yard threshold will lose 
its “grandfather” status and be forced 
to bill at the physician office setting 
payment rate. 

For practical purposes, the 2017 pro-
posed rate for G0424 in the hospital 
setting is $160+, while the same service 
in the physician office setting is $30+. 

While there is certainly under-
standable logic in the Congressional 
mandate, the CMS approach that 
includes pulmonary rehab is fraught 
with basic flaws in logic, strongly 
supported by CMS data. For ex-
ample, in 2014 only 231 distinct 
providers billed for a total of  22,603 
services. That translates into an out-
lay of  approximately $535,000. Com-
pare that outlay for 2014 with the 
outlay for hospital outpatient pulmo-
nary rehab at just under $120 million, 
billed by 1350 distinct providers.

Those data alone strongly support 
the contention that a business model 
of  pulmonary rehab in a physician of-
fice setting is rarely viable. Space, cap-
ital investment, and staffing, coupled 
with low payment, hardly create an 
incentive for a hospital to purchase a 
pulmonary practice because of  lucra-
tive pulmonary rehab services. 

Other Medicare data also work in 
our favor. An examination of  the physi-
cian specialties that actually bill G0424 
through the physician fee schedule also 
punches a large hole in the CMS argu-
ment. The top five physician specialties 
that billed G0424 through the physician 

office setting include: 
2012 2013 2014

TOTAL $688,489 $589,116 $535,512

Pulmonary $340,805 $310,065 $229,832

Family Practice $175,788 $116,681 $183,499

Internal Medicine $79,053 $78,211 $52,943

Crit Care (intensivists) $29,964 $29,139 $18,723

Cardiology $31,947 $17,729 $17,242

Source: Physician Supplier Procedure Summary File (PSPS), 2012-2014

These data speak volumes, or 
perhaps an absolute lack of  volume. 
How does one support the concept 
that this proposed action is necessary 
to stem the tide of  hospital acquisi-
tion of  pulmonary practices when 
the total volume, notably declining 
over the past 3 years, of  actual bill-
ings for pulmonary rehab is valued 
at under $230,000? The comparison 
with actual hospital billing in 2014 
of  just under $120 million is critical. 
There is no rhyme or reason to the 
CMS proposal as it applies to pulmo-
nary rehabilitation services. 

Unintended consequences are not 
difficult to imagine. With the new 
payment rates, hospitals may choose 
to expand their programs but cannot 
do so unless that physical location 
in on the main campus or within 
250 yards of  the campus. An off-site 
program that must move to accom-
modate larger space would be pre-
cluded from such a move. Likewise, 
hospitals that may want to open a 
new program must do so within 
the confines of  the hospital cam-
pus/250-yard perimeter. Otherwise, 
these programs would be required to 
bill at the physician fee schedule rate.

In Memoriam

Dr. Sahn
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CHEST 2016 o�ers hands-on learning opportunities in almost every area  
of chest medicine. Learn the latest trends and techniques, while you connect 
with the best and brightest in your  eld. CHEST 2016 provides opportunities  

to advance your knowledge and further your career development. 

Connecting a Global Community in Clinical Chest Medicine

OCTOBER 22 - 26

LEARN MORE

chestmeeting.chestnet.org

CHEST 2016 - You Have to be There

KEYNOTE  SUNDAY, OCTOBER 23

Tamara McCleary and Kare Anderson

Become the Positively Unforgettable Face of Your Brand
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FROM THE CEO: CHEST strengths include its spirit of  innovation
BY STEPHEN J. WELCH

Interim EVP/CEO, CHEST

A
s a 22-year member of  the senior staff  of  the 
American College of  Chest Physicians, I am 
absolutely thrilled to have the opportunity to 

serve as its interim EVP/CEO for 
the current 2016-2017 fiscal year. 
Over the course of  the years, I’ve 
been fortunate to oversee a num-
ber of  CHEST’s business units and 
divisions, including Publications, 
Marketing, Communications, 
Membership, International Devel-
opment, and Information Tech-
nology (IT). This background has 
provided a stable foundation for 
a smooth transition and ensured 
that the organization continues to 
move forward to achieve its stra-
tegic plan and operational goals. 
That plan and those goals ensure 
that we will fulfill CHEST’s mission and vision: 
“To champion the prevention, diagnosis, and treat-
ment of  chest diseases through education, com-
munication, and research” and to be “the global 
leader in advancing best patient outcomes through 
innovative chest medicine education, clinical re-
search, and team-based care,” respectively.  

To this end, we are executing well as an orga-
nization. Our state-of-the-art Innovation, Simula-
tion, and Training Center at the CHEST Global 

Headquarters in Glenview, Illinois, continues to 
provide outstanding hands-on educational events 
and opportunities, and our Education Calendar
has something for just about everyone. Our annual 
Board Review courses continue to provide excel-
lent content. The CHEST Annual Meeting 2016 in 

LA this October will showcase all 
that CHEST has to offer. And the 
list goes on. 

One of  CHEST’s strengths is its 
spirit of  innovation. Whether it’s 
revamping the highly successful 
SEEK app into an easily accessi-
ble online library, adding more 
simulation and procedure-based 
training to our educational offer-
ings, or providing our live courses 
as captured online “on-demand” 
programs, we are committed to 
finding ways to package and de-
liver meaningful education to our 
members and community. Our 

for-profit subsidiary, CHEST Enterprises, is pro-
viding professional education to industry through 
the PREP disease-state immersion program, and 
developing a data analytics product line that will 
provide insights into physician behavior. Our char-
itable foundation, the CHEST Foundation, gives 
nearly $500,000 in research and community service 
grants each year, to champion lung health. It has 
also expanded the number of  available patient 
education resources in partnership with the ALA. 

And in the past year, we have fully implemented 
CHEST’s new innovative membership model to 
welcome more nonphysician health-care providers 
and give them opportunities to engage, learn, and 
participate. All of  these things are incredibly excit-
ing to me, and I’m grateful to be part of  them. 

But what I’m most excited and grateful for are 
the people who impact our organization. We have 
a diverse and passionate membership of  physician 
and nonphysician health-care providers who want 
to provide the best care possible and positively im-
pact outcomes. 

Our dedicated faculty and volunteers generously 
give their time to the organization’s work groups 
and programs so that they can give back to others 
in the field. Our hard-working leaders take respon-
sibility and ownership of  our programs and con-
tent. And, our outstanding staff  operationalizes the 
strategic plan and goals of  the organization hand-
in-hand with those leaders, volunteers, faculty, and 
members. Together, it all results in the excellent 
programs you have come to expect from CHEST. 

Thank you for participating and supporting this 
robust, dynamic organization. I am excited for the 
future for CHEST, and I look forward to seeing 
you at CHEST 2016 in Los Angeles! 

If  you have thoughts or ideas about how we can 
enhance our work to be a global leader in chest 
medicine, connect with me anytime. I invite you 
to follow and connect with me on Twitter (@
RocketSurgery99), or look for me at upcoming 
CHEST events.

MR. STEPHEN J. WELCH



Los Angeles Inspires With 
Arts, Culture

L
os Angeles has a flare for the 
dramatic, and we’re not just 
talking about Hollywood’s fast-

paced, larger-than-life movie industry. 
When you visit Los Angeles, October 
22 – 26, for CHEST 2016, be sure to 
check out the assortment of  arts and 
culture venues located nearby your 
home base at CHEST 2016.

Los Angeles has more museums 
and theaters than any other US city, 
and we’ll highlight a few local favor-
ites. For more information on LA’s 
thriving arts and culture scene, check 
out discoverlosangeles.com.  

• The Dorothy Chandler Pavilion 
– (7-minute drive) – This hall is part 
of  the Los Angeles music center. On 
October 22 – 23, watch three major 
US ballet companies share the stage 
in Celebrate Forsythe. Or, take in The 
Source, a music-theater production 
about Chelsea (formerly Bradley) 
Manning and WikiLeaks.

• The Ahmanson Theatre – (7-min-
ute drive) – This theater is also part 
of  the Los Angeles music center. Be 
captivated by a 2016 Tony Award–
winning play, A View from the Bridge.

• Walt Disney Concert Hall – 
(6-minute drive) – Home to the Los 
Angeles Philharmonic Orchestra and 
the Los Angeles Master Chorale, 
it is also part of  the Los Angeles 
music center. Listen to the beautiful 
sounds of  Mahler’s Ninth or Hilary 
Hahn on violin.

• MOCA Grand – (5-minute drive) 
– The Museum of  Contemporary Art 
has three locations in Los Angeles. 
The main branch, located on Grand 
Avenue, is the closest to the conven-
tion center. Check out the museum’s 
main galleries at this location.

• The Getty Center – (30-minute 
drive) – See spectacular art and ar-
chitecture at the top of  Los Angeles. 

Note: all estimated times assume you 
are starting at the Los Angeles Conven-
tion Center.

Los Angeles’ arts and culture are 
sure to inspire you, and CHEST 2016 
will move you with the latest clinical 
information in chest medicine.  

Connect with the CHEST 
Foundation at CHEST 2016

At this year’s annual meeting, 
the CHEST Foundation will 
have several new and exciting 

events, including three networking 
happy hours for women in lung 
health, international members, and 
nonphysician providers, and two 
educational sessions developed by 
CHEST Foundation leaders and vol-
unteers, Chris Carroll, MD, FCCP, 
and Muhammad Adrish, MD, FCCP. 

The new sessions will focus on con-
ducting effective research and a panel 
discussion with past CHEST Founda-
tion grant winners on creating success-
ful community service programs. Also, 
we will be hosting a “Young Profes-
sionals Reception” Monday evening. 

Be sure to stop by the Donor 
Lounge to network with leadership, 
meet the foundation staff, grab a cof-
fee, and learn how you can engage 
with the CHEST Foundation. If  you 
arrive early on Saturday, October 
22, don’t miss out on our after-
noon “Champions for Lung Health 
Event,” where CHEST Foundation 
leadership will be giving back to the 
Los Angeles community by volun-
teering at a COPD screening.   

We are also proud to introduce our 
2016 CHEST Foundation grantees at 
Monday’s Opening Session. This year, 
we will be awarding nearly a half-mil-
lion dollars in funding to the next 
generation of  lung health champions. 

Our grants and programs have 
made a difference in the lives of  our 
members and their patients through 
the impactful clinical research and 
impressive humanitarian projects 
our grantees have created. Since 
1996, we’ve provided over $10 mil-
lion in funding for clinical research 
and community service, with a reach 
that spans from Texas to Tanzania. 

The foundation is a go-to resource 
for young investigators seeking re-
search funding, and the projects we 
support lead to treatment and pa-
tient care breakthroughs.

We hope to see you at one of  our 
open invitation activities to learn 
more about how the CHEST Foun-
dation can support you in your ef-
forts to champion lung health.
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T
he CHEST staff ’s monthly 
e-newsletter, Staff  Matters, re-
cently highlighted two examples 

that demonstrate the passion, talent, 
and cooperation exhibited by CHEST 
staff  as colleagues working together 
to advance CHEST’s mission. As the 
name of  the newsletter indicates, our 
staff  really does matter and continu-
ally provides opportunities fostering 
our mission.

Celebrating a CHEST first
Chad Jackson recently earned a des-
ignation as Fellow of  the American 
College of  Chest Physicians (FCCP). 
He’s the first nonphysician member 
of  CHEST staff  to earn this desig-
nation. In light of  this great honor, 
Chad was asked some questions 
about what this means to him. 

Q: What does this honor mean to you?
A: It means a lot. More than I think 
I can eloquently describe in a few 
words ...

I think it is important for the em-
ployees to know that CHEST is a 
HUGE name in the medical space of  
hospitals and health systems. CHEST 
also has an excellent reputation with 
advanced practice professionals who 
work with our CHEST physicians. 
When I told people at Florida State 
College of  Medicine that I was com-
ing to work for CHEST, they literally 
were giving me high fives in the hall-
ways of  the college.  

I think this is an important per-
spective for employees to realize. We 
come to work day in and day out, 
and it is just a job to a lot of  folks. 
But outside of  these walls, CHEST 
is well-known as a leader in the pul-
monary, critical care, and sleep space. 
It was and still is an honor for me to 
work here, and I am truly blessed by 
being able to obtain my FCCP.

Q: Why did you choose to pursue 
obtaining an FCCP?
A: This is a realization of  a dream 
that I had since coming to CHEST 
more than 8 years ago. Previously, as 
a nonphysician advanced professional 
practitioner, registered respiratory 
therapists (RRTs) like me could apply 
for membership only after you ob-
tained a PhD. I was working on my 
PhD studies and had to take a break 
from my studies when life “inter-
vened” and I had too much going on. 
At that point, I thought my dream 
of  obtaining my FCCP was out of  
reach. When the membership model 
changed, I don’t think anyone was as 
excited as I was when the board dis-
cussed these changes. 

I am the perfect use-case for this 
new membership model. I wanted a 
“home” for my practice. For years, I 
have been a member of  the Ameri-
can Association of  Respiratory Care 
(AARC), which many hospital-based 
RRTs call their home. I have also 
been a member of  the Society of  
Critical Care Medicine (SCCM) and 
was even a Fundamentals of  Critical 
Care Skills (FCCS) course instructor. 
But, my passion was educating phy-
sicians and other health care practi-
tioners in pulmonary, critical care, 
and sleep medicine. 

Obtaining my FCCP is the ultimate 
recognition for me and the work I 
have been doing in this medical edu-
cation space.

Q: What does it mean, as a nonphy-
sician, to have the opportunity to be 
recognized for your commitment to 
advancing chest medicine?
A: It is HUGE! I think that there are 
many more folks who would like to 
receive recognition for their work in this 
field, who don’t feel that their current 

Our staff matters

Chad Jackson with an official welcome 

letter and FCCP certificate. Left to 

right: Nicki Augustyn, SVP, Education; 

Chad Jackson, MS, RRT, FCCP, Senior 

Director, Simulation, e-Learning 

and Innovation; Sue Reimbold, SVP, 

Marketing and Communications, 

Executive Director, CHEST Foundation.

CHEST staff working together packaged enough food for 76 Haitian children for 1 year.

This Month in CHEST: 
Editor’s Picks

BY RICHARD S. IRWIN, MD, MASTER FCCP

Editor in Chief, CHEST

A Novel PF4-Dependent Plate-
let Activation Assay Identifies 
Patients Likely to Have Hepa-
rin-Induced Thrombocytopenia/
Thrombosis. By Dr. A Padmanabhan 
et al.

Safety and Tolerability of Alveolar 
Type II Cell Transplantation in Id-
iopathic Pulmonary Fibrosis. By Dr. 
A. Serrano-Mollar et al.

Hypertension 
Is Associated 
With Undi-
agnosed OSA 
During Rapid 
Eye Move-
ment Sleep.
By Dr. S. L. Ap-
pleton et al.

“home” organizations appreciate their 
efforts. For me, again, it was a dream 
now realized, to be able to be recog-
nized for my efforts along with my 
physician friends who work so hard to 
provide the best possible education for 
our members and attendees. 

 * * *
CHEST staff in action
In July, as part of  our annual staff  
appreciation day, CHEST staff  mem-
bers were offered the opportunity 
to visit the “Feed My Starving Chil-
dren” facility for a few hours in the 
morning to prepare food portions for 
needy children in different parts of  
the world. The staff ’s response was 
tremendous, and our incoming Pres-
ident, Dr. Gerard Silvestri, joined us, 
as we took to different stations por-
tioning out dry ingredients for indi-
vidual food packets. We soon learned 
that our packets were destined for 
Haiti’s children! This community 
outreach event brought our staff  
together, volunteering time toward 

a mutual goal of  helping others and 
advancing CHEST’s mission in our 
own personal way. 

Here is what we achieved that 
morning:

• Large cartons packed: 129
• Individual meals filled and 
packed: 27,864
• Children fed for 1 year: 76
In the words of  our interim CEO, 

Steve Welch, “As I looked around 
at everyone at the event, I was so 
touched by the enthusiasm that 
you all showed, and the comments 
I heard afterward, that I’ve asked 
HR to look into setting up similar 
things as a regular opportunity for 
those staff  who wish to participate, 
in order to continue fostering an 
environment of  volunteerism and 
giving back. What we do every day is 
incumbent on our volunteers giving 
their time for CHEST, and it sets a 
great example when we are also vol-
unteering for causes that are import-
ant to us individually.”
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mission-health.org

SEEKING EXCEPTIONAL 
PULMONARY CRITICAL 

CARE SPECIALISTS 
Providing regional expertise in 

asthma, interstitial lung disease, 
as well as lung cancer and 

interventional pulmonology 

to join our team providing 
excellence in care at 

Mission Hospital in Asheville 
& western North Carolina

%QORTGJGPUKXG�DGPGƓVU�RCEMCIG��KPENWFKPI��
•  Competitive salaries 
•  Life and disability insurance
•  Malpractice insurance 
•  Relocation services
•  Excellent growth opportunities
ű��1RRQTVWPKV[�HQT�CECFGOKE�CHƓNKCVKQP�YKVJ�VJG 
   University of North Carolina School of Medicine

ABOUT MISSION HOSPITAL
/KUUKQP�*QURKVCN��NQECVGF�KP�#UJGXKNNG��0%��KU�C�PQV�HQT�RTQƓV�JQURKVCN�VJCV�
serves as the regional referral center for tertiary and quaternary care 
in western North Carolina and the adjoining region. Mission Hospital 
is licensed for 730 beds and houses the region’s only dedicated Level II 
VTCWOC�EGPVGT��6JG�ƔCIUJKR�JQURKVCN�QH�/KUUKQP�*GCNVJ��/KUUKQP�*QURKVCN�
was ranked as one of the nation’s Top 100 Hospitals by Truven Health 
Analytics from 2009 to 2015.

ABOUT MISSION HEALTH 
Mission Health, based in Asheville, North Carolina, is the state’s sixth-
largest health system and was recognized as one of the nation’s Top 15 
Health Systems from 2012-2015 by Truven Health Analytics, formerly 
Thomson Reuters, becoming the only health system in North Carolina 
to achieve this recognition. Mission Health operates six hospitals, 
numerous outpatient and surgery centers, post-acute care provider 
CarePartners, long-term acute care provider Asheville Specialty 
Hospital, and the region’s only dedicated Level II trauma center. With 
approximately 10,700 employees and 2,000 volunteers, Mission Health is 
dedicated to improving the health and wellness of the people of western 
North Carolina. For more information, please visit mission-health.org or 
@MissionHealthNC.

Email Misti.Dixon@mission-health.org 

ASHEVILLE PULMONARY  
& CRITICAL CARE ASSOCIATES, PA

#P�CHƓNKCVG�QH�/KUUKQP�*GCNVJ

6JG�YGNN�TGURGEVGF�����RJ[UKEKCP�RTCEVKEG��DCUGF�KP�#UJGXKNNG��0QTVJ�%CTQNKPC
5GGMU�2WNOQPCT[�CPF�%TKVKECN�%CTG�/GFKEKPG�RJ[UKEKCPU�VQ�GZRCPF�QWT�UGTXKEGU�
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ALABAMA

LUNG CENTER
Comprehensive Pulmonary/Critical Care Medicine

SEEKS A PULM/CC PHYSICIAN 
IMMEDIATELY!

• EBUS ultrasound
• Super Dimension Bronchoscopies
• Teaching opportunities through UAB
• Established, hospital-owned practice
• Employment w/excellent 

compensation package
• Medical, Surgical/Trauma, Neurologi-

cal and Cardiovascular ICUs
• 941 bed Level I Trauma/

Regional Referral Center
• 20-25 patients/half day
• Huntsville named in Forbes list of 

Top Ten Smartest Cities in the World

Interested physicians should contact: 
Kimberly Salvail
Huntsville Hospital
kimberly.salvail@hhsys.org
256-265-7073

PROFESSIONAL OPPORTUNITIES

NEBRASKA

BC/BE PULMONARY/
CRITICAL CARE

Opportunity for BC/BE Pulmonary/Critical 
Care Specialist with Mary Lanning Health-
care in Hastings Nebraska in a highly 
reputable hospital-employed practice. 

Inpatient care would be provided infull 
service regional referral center that in-
cludes 161 beds and a modern 10 bed 
ICU staffed by excellent nurses and respi-
ratory therapist. 

Outpatient care would be provided in an 
offi ce conveniently located adjacent to the 
hospital and a well-established outreach 
network. 

This position offers competitive salary 
and benefi ts including CME, paid vaca-
tion, student loan repayment and reloca-
tion fees. J1 and H1B are encouraged to 
apply. 

For complete information regarding this 
opportunity, please contact Brad Lind-
blad, Director of Physician Development 
at 402-460-5615 or via email at 
blindblad@marylanning.org
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NETWORKS: Incident sarcoidosis, AHF, Sleep research
Occupational and 
Environmental Health 
Incident sarcoidosis
The history of  sarcoidosis dates back to 1869, 
when Dr. Jonathan Hutchinson described symmet-
rical purple skin plaques on the legs and hands of  

a coal-wharf  worker ( James 
and Sharma. Curr Opin Pulm 
Med. 2002;8[5]:416). However, 
despite its distant beginning, 
much remains unknown. It 
has been hypothesized that 
environmental factors play a 
pivotal role in disease onset 
and course, as is evidenced by 
the notable exposure in the 
first historical case. 

Research has shown envi-
ronmental factors, such as wood smoke, tree pol-
len, insecticides, and mold; as well as occupational 
exposures, such as flight deck work on aircraft 
carriers, metalworking, construction, and firefight-
ing, carry increased risk of  sarcoidosis (Newman 
et al. Am J Respir Crit Care Med. 2004;170[12]:1324; 

Newman and Newman. Curr Opin Allergy Clin 
Immunol. 2012;12[2]:145). A significantly high 
annual incidence of  sarcoidosis was first demon-
strated in FDNY firefighters between 1985 and 
1998; 12.9/100,000, as compared with 2.5 to 
7.6/100,000 for US white men (Prezant et al. Chest. 
1999;116[5]:1183). 

Following the attack on the World Trade Center 
(WTC) on September 11, 2001, a further increase 
in sarcoidosis incidence was found in FDNY 
firefighters exposed to WTC “dust” during the 
collapse and rescue/recovery effort (Izbicki et al. 
Chest. 2007;131[5]:1414). As of  2015, a total of  75 
FDNY firefighters have been identified as having 
new post-9/11 sarcoidosis.

Since the WTC-exposed FDNY firefighters with 
new-onset sarcoidosis since September 11, 2001 
can be considered to have had a WTC “trigger,” 
we have a unique opportunity to define the clini-
cal patterns and outcomes of  incident sarcoidosis 
following a distinct exposure. Members of  the Oc-
cupational and Environmental NetWork Steering 
Committee are currently investigating this aim 
and others in a National Institute of  Occupational 
Safety and Health (NIOSH)-granted cohort study. 

We hypothesize that the patterns of  organ involve-
ment, and time course of  disease progression or 
resolution, may significantly differ in this group as 
compared with the general population. Prelimi-
nary results of  our study of  WTC-exposed FDNY 
firefighters will be presented at CHEST 2016 in 
Los Angeles. 

Kerry Hena, MD
Physician-in-Training Member

Palliative and End-of-Life Care
Integrated palliative care for 
mechanical circulatory support
Patients with advanced heart failure (AHF) have 
well-documented needs for comprehensive sup-
portive care services in the critical care setting. 
Notable symptom burden, high morbidity and 
mortality, prognostic uncertainty, and need for 
care coordination across hospital settings pave the 
way for palliative care (PC) teams to work symbi-
otically with advanced heart failure specialists and 
intensivists. 

Furthermore, the expanded availability of  me-
chanical circulatory support (MCS) technology 
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Pulmonary, CriƟ cal Care and 

Sleep Medicine in Southern Arizona

*  *  *  *  *  *  *  *  *
PASA is a sophis� cated, well-established private group 
of six physicians and two nurse prac� � oners in Tucson, 
seeking a future partner.

Our prac� ce includes both outpa� ent and inpa� ent 
services, including pulmonary, cri� cal care, neurocri� cal 
care and sleep medicine.  Our primary acute care hospital, 
Tucson Medical Center, is a major teaching facility for the 
University of Arizona, and our group is rou� nely involved 
in resident and medical student educa� on.

We’re seeking a dynamic and accomplished young 
physician with a passion for medicine, good interpersonal 
skills, a willingness to challenge herself/himself and us, 
and a desire to work collegially and collabora� vely within 
a group.

Southern Arizona off ers a wonderful environment for 
living and raising children, with ample theater, music, 
biking, hiking, climbing and even nearby skiing, along with 
the many resources of University of Arizona.

Come prac� ce in a medically sophis� cated community and 
live in a place where others come to vaca� on!

If interested, please fax a CV to (520) 382-2999 or contact 
us at info@pasatucson.com
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hensive Cancer Center & clinical trials. 
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extends these clinical and ethical challenges to 
balancing longevity, quality of  life, and resource 
utilization, most prominently in the ICU.

To date, collaborations between PC, AHF spe-
cialists, and critical care have tended to be reactive, 
not proactive – palliative consultation usually oc-
curs after a medical or surgical crisis (for example, 
the massive stroke, MCS thrombus, sepsis, and 
multiorgan failure) or after a prolonged ICU stay 
without clear improvement in patient function or 
prognosis. 

This reactive consult may be misperceived by pa-
tient and family as “giving up.” 

At our institution, we have worked to develop a 
model of  seamless integration of  interdisciplinary 
palliative care consultation upstream in advanced 
heart failure patient care that aims to preempt 
many dilemmas in the ICU around complex medi-
cal decision making and end-of-life care. 

Through development of  therapeutic support-
ive care relationships, preparedness planning, 
and discussions of  goals of  care early in treat-
ment pathways involving critical care resources 
– including MCS evaluation and cardiac trans-
plantation – this model purports to strengthen 
appropriate critical care delivery for patients with 
advanced heart failure. 

This model has evolved to where PC consulta-
tion becomes a structured part of  the preoperative 
evaluation of  all candidates for left-ventricular as-
sist device as destination therapy (LVAD-DT). The 
result is a collaborative approach where patients 
and families see PC as part of  the continuum of  
whole-person AHF care, rather than a negative 
alternative. 

MCS implantation is on the rise. While MCS 
technology continues to evolve, its recipients re-
main seriously ill. 

Normalizing and integrating PC consultation as 
part of  high quality AHF and critical care sends 
an important message to patients and families: re-
gardless of  clinical outcome, relief  from suffering 
matters throughout the trajectory of  the illness 
experience.

Hunter Groninger, MD
Steering Committee Member 

Respiratory Care

Professional relationships in RC
At the 2015 meeting of  the American Association 
for Respiratory Care (AARC) in Tampa, there 
were more than 20 presentations given by FCCPs! 
Also, a majority of  CHEST’s Respiratory Care 
NetWork’s steering committee was in attendance. 

To other members of  CHEST, 
that might seem rather unusu-
al. However, many CHEST 
members have connections 
with the field of  respiratory 
care. In addition, CHEST as 
an organization has a profes-
sional relationship with the 
respiratory care field. CHEST 
has more than 10 official liai-
sons to respiratory care profes-
sional organizations. 

Those organizations include: The Commission 
for Accreditation for Respiratory Care, which 
credentials all RC educational programs; The Na-
tional Board for Respiratory Care, which provides 
the credentialing examinations for all RC practi-
tioners in the United States;  The National Asso-
ciation for Medical Direction for Respiratory Care 
(NAMDRC); the Board of  Medical Advisors to the 
AARC; and the Respiratory Compromise Institute.

The Respiratory Care NetWork has the responsi-
bility of  identifying and nominating CHEST mem-
bers for these liaison positions. These volunteer 
positions do involve work, yet past and present liai-
sons have enthusiastically fulfilled their respective 
roles. As one recently noted, “This work has been 
some of  the most important endeavors of  my pro-
fessional career.”

We are always seeking volunteers for these po-
sitions, which vary in time commitment and type 
of  work involved. Please contact the Respiratory 
Care NetWork (mkosinski@chestnet.org) for fur-
ther information. These organizations accomplish 
the type of  things that made us all want to get into 
medicine. Be a part of  those important efforts! 

Thomas Fuhrman, MD, FCCP
Steering Committee Member 

Sleep Medicine

Listening to patient voices: Sleep 
Apnea Patient-Centered Outcomes 
Network (MyApnea.org)

The US Department of  Transportation’s (DOT) 
Federal Motor Carrier Safety Administration 
(FMCSA) and Federal Railroad Administration 
(FRA) recently called for input for obstructive sleep 
apnea screening and treatment for transportation 
workers. 

The DOT (https://www.transportation.gov) 
encouraged input from the public regarding this 
important transportation safety issue. This concept 
of  engaging the public (which includes patients) 
with sleep disorders is gaining momentum as pa-
tients are increasingly partnering with researchers, 
clinicians, and policy makers to improve the deliv-
ery of  care and research efforts in sleep medicine. 

A remarkable example of  
such an effort is the Sleep 
Apnea Patient-Centered Out-
comes Network (SAPCON; 
MyApnea.Org) (Redline et al. 
JCSM. 2016;12[7]:1053). This 
patient-powered research 
network was initiated in 2013 
to improve the diagnosis and 
treatment of  sleep apnea 
through the active engagement 
of  patients, families, research-

ers, and health-care providers in a virtual commu-
nity that facilitates patient-centered research. The 
need for such an initiative reflects the paucity of  
patient-centric evidence from large populations 
to inform insurers, public policy makers, medical 
schools, and clinicians on the best ways to screen, 
diagnose, and treat patients with sleep apnea. 

As of  August 2016, over 8,000 individuals across 
the globe have joined SAPCON. There are ap-
proximately 500 unique visitors to the site per day, 
with over 2,500 posts on over 250 topics, including 
driving and general transportation safety concerns. 
Further engagement of  patients and key stakehold-
ers through forums and patient-centered networks 
can promote the “patient voice” in public policy, 
while linking patient needs for better information 
with responsive research and policy development.

Neomi Shah, MD, MPH
Steering Committee Member 

DR. FUHRMAN

DR. SHAH
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Donate to the CHEST Founda-
tion from now until the CHEST 
Annual Meeting 2016. Mark 
your NetWork when making 
your donation to receive credit. 
Donate here:

• Online: at chestmeeting.
chestnet.org

• By phone: 224/521-9527
• By mail: download our do-

nation form and mail to CHEST 
Foundation, 2595 Patriot Boule-
vard, Glenview, IL 60026

Three Ways to Win
Round 1
Highest percentage of  par-

ticipation by NetWork Steering 
Committee

Winning NetWork Steering 
Committees will receive:

• Additional time at the meet-
ing – 90 minutes total

• Travel grants to CHEST 
2016

First Half  Winners are: Wom-
en’s Health NetWork and Oc-
cupational and Environmental 
Health NetWork

Second Half  Winners (an-
nounced during CHEST)

Round 2
Total amount contributed by 

NetWork Steering Committee
Winning NetWork Steering 

Committees will receive:
• One seat (public member) 

on the CHEST Foundation 

Awards Committee for the fol-
lowing year

Bonus: The CHEST Foun-
dation will match funds raised 
by the two winning NetWork 
Steering Committees that meet 
a minimum of  $15,000 and up 
to $25,000 for a clinical research 
grant. 

Round 3
Highest percentage of  partic-

ipation by a NetWork’s mem-
bership

Number of  winners: two for 
travel grants, four for member-
ship waivers

Need more info? 
Visit: http://chestmeeting.

chestnet.org/Blogs/2016/04/
CHEST-2016-NetWorks-Chal-
lenge

NetWorks Challenge 2016
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The EKOS® System quickly improves 
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pulmonary artery pressure.1  

EKOS® does much more than the 

current standard of PE care. It speeds 
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absorption.2 It also minimizes bleeding 

risk, requiring up to 4x less drug dosage 

than systemic delivery.3,4 

Visit www.ekoscorp.com to learn more

about the only endovascular device 
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pulmonary embolism.
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1 In the Seattle II study of 150 patients with massive or submassive PE using an EKOS® and lytic combination, the mean RV/LV ratio decreased from 1.55 pre-  

 procedure to 1.13 at 48 hours post-procedure (P<0.0001) while PA systolic pressure decreased from 51.4mmHg to 36.9mmHg (P<0.0001).

2 Braaten, J et al., Thromb Haemost 1997;78:1063-8; Francis, C et al. Ultrasound in Medicine and Biology 1995; 21(3):419-424; Soltani, A et al., Physics in Medicine

 and Biology 2008; 53:6837-6847

3 Kucher, N., et al., Circulation, Vol. 129, No. 4, 2014, 479–486.

4 Piazza, G., et al., American College of Cardiology 63rd Annual Scientifi c Session, Wash D.C., March 30, 2014.
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