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BY BRUCE JANCIN
Frontline Medical News

BARCELONA – Off-label use of the phosphodi-
esterase-5 inhibitor sildenafil to treat residual 
pulmonary hypertension after successful correc-
tion of valvular heart disease is not merely inef-
fective, it’s counterproductive, according to the 
results of the randomized, placebo-controlled 
SIOVAC study. 

“We believe based upon our results that off-la-
bel use of sildenafil in patients with left heart 
disease-pulmonary hypertension due to valvular 
disease should be discouraged,” Javier Bermejo, 
MD, declared at the annual congress of the Eu-
ropean Society of Cardiology. 

Sildenafil is approved with a solid, evi-
dence-based indication for treating some other 
types of pulmonary hypertension. Many cardi-
ologists also prescribe the drug off label for re-
sidual pulmonary hypertension in patients with 
corrected valve disease, hoping that it will be 
of benefit, since there is currently no approved 
treatment for this common and serious condi-
tion associated with increased mortality. But 
because the anecdotal literature on sildenafil for 
this specific type of pulmonary hypertension is 
mixed, Dr. Bermejo and his coinvestigators in 
the Spanish Network Center for Cardiovascular 
Research decided to conduct a multicenter ran-
domized trial. 

Phrenic nerve 
stimulator shows 
benefits in heart 
failure patients
BY MITCHEL L. ZOLER
Frontline Medical News

DALLAS   – Heart failure patients with central 
sleep apnea who received treatment with a 
transvenous phrenic nerve–stimulating device 
showed dramatic improvement in their global 
self-assessment, compared with control patients, 
in a subgroup analysis of 80 patients enrolled in 
the device’s pivotal trial.

The Remede System, which consists of a battery 
pack and small, thin wires placed under the skin 
in the upper chest area, monitors respiratory sig-
nals and causes normal breathing to be restored 
by stimulating the phrenic nerve to communicate 
with the diaphragm. Among 35 patients with 
heart failure enrolled in the Remede System 
pivotal trial and treated for 6 months with the 
phrenic nerve stimulator, 57% reported that they 
had “markedly” or “moderately” improved, com-
pared with a 9% rate for this self-rating among 44 
control heart failure patients in the trial, a statisti-
cally significant difference, Lee R. Goldberg, MD, 
said at the annual scientific meeting of the Heart 
Failure Society of America.
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Dr. Javier Bermejo, a cardiologist at Gregorio Marañón 
University Hospital in Madrid.
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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. In some 
cases 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.

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 
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%) 
are 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 
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STUDIED IN A 
RANGE OF 
PATIENTS

Clinical trials 
included patients 

with IPF with a 
range of clinical 
characteristics, 

select comorbidities, 
and concomitant 

medications1

In clinical trials, 
Esbriet preserved 

more lung function 
by delaying disease 

progression for 
patients with IPF 1–4* 

DEMONSTRATED 
EFFICACY

The safety and 
tolerability of 
Esbriet were 

evaluated based 
on 1247 patients 
in 3 randomized, 
controlled trials2†

ESTABLISHED 
SAFETY AND 

TOLERABILITY

More than 
31,000 patients 

have taken 
pirfenidone 
worldwide1§

WORLDWIDE 
PATIENT 

EXPERIENCE

Genentech offers a 
breadth of patient 

support and 
assistance services 

to help your patients 
with IPF‡

COMMITTED 
TO PATIENTS

WE WON’T BACK DOWN FROM IPF
Help preserve more lung function. Reduce lung function decline.

1– 4

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 diseases 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. 2016. 2. Esbriet Prescribing 
Information. Genentech, Inc. January 2017. 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.

Learn more about Esbriet and how to access medication 
at EsbrietHCP.com

 IPF=idiopathic pulmonary fi brosis.

* The safety and effi cacy of Esbriet were evaluated in three phase 3,
randomized, double-blind, placebo-controlled, multicenter trials in
which 1247 patients were randomized to receive Esbriet (n=623) or
placebo (n=624).2 In ASCEND, 555 patients with IPF were randomized
to receive Esbriet 2403 mg/day or placebo for 52 weeks. Eligible patients
had percent predicted forced vital capacity (%FVC) between 50%–90%
and percent predicted diffusing capacity of lung for carbon monoxide
(%DLco) between 30%–90%. The primary endpoint was change in %FVC
from baseline at 52 weeks.3 In CAPACITY 004, 348 patients with IPF were
randomized to receive Esbriet 2403 mg/day or placebo. Eligible patients
had %FVC ≥50% and %DLco ≥35%. 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%. For both CAPACITY trials,
the primary endpoint was change in %FVC from baseline at 72 weeks.4

Esbriet had a signifi cant impact on lung function decline and delayed
progression of IPF vs placebo in ASCEND.2,3 Esbriet demonstrated a
signifi cant effect on lung function for up to 72 weeks in CAPACITY 004,
as measured by %FVC and mean change in FVC (mL).1,2,4 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 006.2,4

 †  In clinical trials, serious adverse reactions, including elevated liver
enzymes, photosensitivity reactions, and gastrointestinal disorders, have
been reported with Esbriet. Some adverse reactions with Esbriet occurred
early and/or decreased over time (ie, photosensitivity reactions and
gastrointestinal events).2

 ‡ Esbriet Access Solutions offers a range of access and reimbursement
support for your patients and practice. Clinical Coordinators are available
to educate patients with IPF. The Esbriet® Inspiration Program™ motivates
patients to stay on treatment.

 § 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.2 
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SIOVAC (Sildenafil for Improving 
Clinical Outcomes After Valvular 
Correction) comprised 200 patients 
with residual pulmonary hyperten-
sion after corrected valvular heart 
disease at 17 Spanish general hospi-
tals. The patients were randomized 
to receive sildenafil at 40 mg t.i.d. 

or placebo for 6 months in this dou-
ble-blind trial.

The primary endpoint was a stan-
dardized composite clinical score 
widely used in heart failure trials. 
It consists of all-cause mortality, 
hospital admission for heart failure, 
worsening exercise tolerance, and 

deterioration in a global self-assess-
ment rating. 

The shocker for the investiga-
tors – who had expected a positive 
study – was that 33% of patients in 
the sildenafil group worsened sig-
nificantly on the composite clinical 
score at 6 months, compared with 

14% of placebo-treated controls, 
said Dr. Bermejo, a cardiologist at 
Gregorio Marañón University Hos-
pital in Madrid. 

Moreover, only 27% of the silde-
nafil group improved, compared 
with 44% of controls. About one-
third of patients in both groups re-

Controls fared better than treated // continued from page 1

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. In some cases 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 2.

Table 2. 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 post-approval 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

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® (pirfenidone)
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mained unchanged over the course 
of the 6-month trial. 

Dr. Bermejo noted that valvular 
disease is considered the next car-
diac epidemic because of its strong 
association with advancing age and 
the rapid aging of the population 
worldwide. Pulmonary hypertension 
occurs is virtually all patients with 
severe mitral disease and in up to 

two-thirds of those with asymptom-
atic aortic stenosis. Regression of 
the pulmonary hypertension is often 
incomplete after successful surgical 
or transcatheter correction of the 
valvular lesion. 

Discussant Irene M. Lang, MD, 
called SIOVAC “a very clear study.” 
It convincingly establishes that 
sildenafil – a vasodilator – is inef-

fective for the treatment of what the 
current ESC/European Respiratory 
Society guidelines on pulmonary 
hypertension call isolated post-cap-
illary pulmonary hypertension, a 
condition defined hemodynamically 
by a diastolic pulmonary vascular 
pressure gradient of less than 7 mm 
Hg and/or a pulmonary vascular 
resistance below 3 Wood units (Eur 

Heart J. 2016 Jan 1;37[1]:67-119.) 
The SIOVAC findings underscore 

the strong IIIC recommendation in 
the European guidelines that the use 
of approved therapies for pulmonary 
arterial hypertension is not recom-
mended in patients with left heart dis-
ease-pulmonary hypertension, added 
Dr. Lang, a coauthor of the guidelines 
and professor of vascular biology at 
the Medical University of Vienna. 

The Spanish government funded 
SIOVAC. Dr. Bermejo reported 
having no financial conflicts of 
interest. 

bjancin@frontlinemedcom.com

NEWS 

Sepsis 
response team 
not beneficial
BY LUCAS FRANKI

Frontline Medical News

FROM CHEST  n  A sepsis response 
team did not have a positive effect 
on mortality or organ dysfunction 
in septic patients, compared with 
standard treatment by a primary care 
team, according to a study abstract 
from the CHEST annual meeting.

The study, by Chhaya Patel, MD, 
and colleagues, covers a retrospec-
tive analysis of 517 septic patients in 
an inpatient ward at a tertiary care 
academic center from June 2014 
until December 2016. Of this group, 
302 were treated by a sepsis re-
sponse team, while the others were 
treated by the normal primary care 
team.

Compared with the primary care 
team, the sepsis team was more 
likely to intervene on patients with 
a quick Sepsis-Related Organ Fail-
ure Assessment score greater than 
1 (33.8% vs. 22.8%), change or 
initiate antibiotics within 3 hours 
(64.6% vs. 37.2%), and obtain 
blood cultures on time (66.4% vs 
45.2%). An additional difference 
between the two groups was that 
the sepsis team had better com-
pliance with the 3-hour bundle 
(15.2% vs 8.4%).

Despite the sepsis team’s higher 
level of compliance with certain 
protocols, the combined outcome 
measure of mortality and organ dys-
function within 28 days was not sig-
nificantly higher for patients treated 
by the sepsis team (11.3% vs. 9.8%; 
P = .6). In fact, there was at least 
one downside to being treated by 
the sepsis team, which was having a 
14% longer hospital stay.

lfranki@frontlinemedcom.com

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 
 
Risk Summary 
 
The data with ESBRIET use in pregnant women are insufficient to inform on drug 
associated risks for major birth defects and miscarriage. In animal reproduction 
studies, pirfenidone was not teratogenic in rats and rabbits at oral doses up to 
3 and 2 times, respectively, the maximum recommended daily dose (MRDD) in 
adults [see Data].  

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

Animal reproductive studies were conducted in rats and rabbits. In a combined 
fertility and embryofetal development study, female rats received pirfenidone 
at oral doses of 0, 50, 150, 450, and 1000 mg/kg/day from 2 weeks prior to 
mating, during the mating phase, and throughout the periods of early embryonic 
development from gestation days (GD) 0 to 5 and organogenesis from GD 6 to 
17. In an embryofetal development study, pregnant rabbits received pirfenidone 
at oral doses of 0, 30, 100, and 300 mg/kg/day throughout the period of 
organogenesis from GD 6 to 18.  In these studies, pirfenidone at doses up to 
3 and 2 times, respectively, the maximum recommended daily dose (MRDD) in 
adults (on mg/m2 basis at maternal oral doses up to 1000 mg/kg/day in rats 
and 300 mg/kg/day in rabbits, 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, female rats received pirfenidone at oral doses of 0, 100, 300, 
and 1000 mg/kg/day from GD 7 to lactation day 20. 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 oral dose of 1000 mg/kg/day).

8.2 Lactation  
 
Risk Summary

No information is available on the presence of pirfenidone in human milk, 
the effects of the drug on the breastfed infant, or the effects of the drug on 
milk production. The lack of clinical data during lactation precludes clear 
determination of the risk of ESBRIET to an infant during lactation; therefore, the 
developmental and health benefits of breastfeeding should be considered along 
with the mother’s clinical need for ESBRIET and the potential adverse effects 
on the breastfed child from ESBRIET or from the underlying maternal condition. 
 
Data 

Animal Data

A study with radio-labeled pirfenidone in rats has shown that pirfenidone or its 
metabolites are excreted in milk. There are no data on the presence of pirfenidone 
or its metabolites in human milk, the effects of pirfenidone on the breastfed child, 
or its effects on milk production.

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 2.3 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

ESBRIET® (pirfenidone) ESBRIET® (pirfenidone)

ESBRIET® is a registered U.S. trademark of Genentech, Inc.
© 2017 Genentech, Inc. All rights reserved. ESB/100115/0470(2) 2/17
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No signal of harm seen  // continued from page 1

  This analysis of the 80 heart fail-
ure patients enrolled in the pivotal 
trial, (which also included 71 pa-
tients with central sleep apnea but 
without heart failure) also showed 
that, during the first 6 months of 
phrenic nerve stimulation, patients 
had a 5% incidence of first heart 
failure hospitalization, compared 
with a 17% rate among controls who 
received no stimulation, a difference 
that fell slightly short of statistical 
significance. The results also showed 
no signal of harm – including 
no suggestion of increased 
mortality – an important obser-
vation, because a prior study of 
another approach for treating 
central sleep apnea, adaptive 
servo-ventilation, showed clear 
evidence for increased mortal-
ity in the SERVE-HF trial (N 
Engl J Med. 2015 Sep 17;373 
[12]:1095-105).

Further analysis focused on echo-
cardiographic examinations after 
12 months in 23 of the heart failure 
patients who entered the study with 
a left ventricular ejection fraction of 
45% or less and received 12 months 
of phrenic nerve stimulation. The 
average LVEF rose in these patients 
from 30% at baseline to 35%, a sta-
tistically significant difference, and 
left ventricular end systolic volume 
fell by an average of almost 11 mL 
from baseline, a difference just short 
of statistical significance, findings Dr. 
Goldberg called “a little exciting.”

  “It is very encouraging to see some 
evidence for ventricular remodeling,” 
commented Lynne W. Stevenson, 
MD, professor of medicine and a 
heart failure specialist at Vanderbilt 
University in Nashville, Tenn.

“There is no treatment option 
right now for central sleep apnea, 
and during the phrenic nerve–stim-
ulation pivotal trial we treated some 
patients [at our center] with fairly 
advanced heart failure who did fine 
on the treatment,” noted Dr. Gold-
berg, medical director of the heart 
failure and transplantation program 
at the University of Pennsylvania in 
Philadelphia.

The FDA approved the use of this 
device for the treatment of moderate 

to severe central sleep apnea on 
Oct. 6 . “I think we would use it” in 
heart failure patients with intoler-
able symptoms from central sleep 
apnea, Dr. Goldberg said in an in-
terview during the meeting.

“There is a tight connection be-
tween sleep-disordered breathing, 
sleep apnea, heart failure, and cardio-
vascular disease, and we have been 
pretty aggressive in trying to treat the 
sleep apnea. Even if phrenic nerve 
stimulation just improves patients’ 
quality of life and is neutral for other 
outcomes,” it would be reasonable 
to offer it to patients, he said. “But 
many of us think there is a bigger 
connection that results in a therapeu-
tic benefit [to heart failure patients] 
by treating their central sleep apnea.”

VIEW ON THE NEWS
Krishna Sundar, MD, FCCP, comments: Among the 

encountered categories of central sleep apnea, 

such as idiopathic CSA, treatment-emergent CSA, 

and Cheyne-Stokes respiration (CSR) in associ-

ation with heart failure (HF), the latter has re-

ceived most attention in the last decade because 

of its association with increased mortality in HF 

patients. While the role of CSR in sympathetic 

activation and arrhythmogenesis in heart failure 

patients has been debated, attempts to treat CSR 

with adaptive servo-ventilation have been associated with in-

creased mortality in patients with lower left ventricular ejection 

fraction. Transvenous phrenic nerve pacing is a novel modality 

that appears to be well tolerated. Despite treating only central 

apneas, it appears to reduce the apnea-hypopnea index by more 

than 50% in HF patients with central-predominant AHI greater 

than 20. Other improvements were noted in global functioning 

and oxygen saturations without worsening of obstructive apneas. 

Given what we have previously seen with adaptive servo-ventila-

tion, longer-term trials to examine mortality with this treatment 

will be important.

Continued on following page

'There is no treatment 

option right now 

for central sleep 

apnea ... we treated 

some patients' with 

fairly advanced HF 

who did fine.

DR. GOLDBERG
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The pivotal trial enrolled a total of 151 pa-
tients with central sleep apnea at 31 centers in 
Germany, Poland, and the United States who 
were selected based on having an apnea-hy-
popnea index of at least 20 events per hour. 
All participants received a 
transvenous phrenic nerve–
stimulator implant, and then 
randomization assigned 
73 patients to have the de-
vice turned on for the first 
6 months while 78 device 
recipients had their devices 
left off to serve as controls. 
The study’s primary efficacy 
endpoint was the percentage 
of patients having at least a 50% cut in their 
apnea-hypopnea index, which happened in 51% 
of evaluable patients in the active treatment 
arm and in 11% of the evaluable controls. The 
FDA’s approval of this device is based on these 
specific findings, according to a statement from 
the agency. This device is not intended for use 
in patients with obstructive sleep apnea. Ad-

verse events reported in the study included 
concomitant device interaction, implant site 
infection, and swelling and local tissue damage 
or pocket erosion. The Remede System is con-
traindicated for patients with active infection or 
who are known to require an MRI. The primary 

study results were published 
last year (Lancet. 2016 Sep 
3;388[10048]974-82).

“We hope this treatment 
will have the collateral effect 
of improving cardiovascu-
lar disease outcomes, but 
we don’t know that yet. The 
initial target will be patients 
with apnea-hypopnea epi-
sodes that affect their quality 

of life,” Dr. Goldberg said.
The apparent safety of this approach for 

treating central sleep apnea may relate to its 
mechanism of action, he suggested. The mor-
tality-boosting effect of adaptive servo-ventila-
tion may correlate with the positive pressure it 
creates in a patient’s chest that perhaps causes 
myocardial stress or hemodynamic problems. 

In contrast, phrenic nerve stimulation produces 
diaphragm motion that mimics normal breath-
ing and creates negative chest pressure. “A lot of 
hypothesis generation needs to happen to bet-
ter understand the underlying physiology,” Dr. 
Goldberg conceded.

At the end of the 6-month period that com-
pared active treatment with control, the heart 
failure subgroup also showed statistically signif-
icant benefits from treatment for several sleep 
metrics, including apnea-hypopnea index, the 
central apnea index, and oxygen desaturation, 
and also for daytime sleepiness measured on the 
Epworth Sleepiness Scale. After 12 months on ac-
tive treatment, patients also showed a significant 
improvement over baseline in their score on the 
Minnesota Living With Heart Failure Question-
naire, Dr. Goldberg reported.

The trial was sponsored by Respicardia, the 
company developing the Remede System. Dr. 
Goldberg has been a consultant to and has re-
ceived research funding from Respicardia. Dr. 
Stevenson had no relevant disclosures.

mzoler@frontlinemedcom.com 

On Twitter @mitchelzoler 

BY ANDREW D. BOWSER

Frontline Medical News

FROM CHEST n In critically ill adults 
undergoing endotracheal intuba-
tion, the ramped position does not 
significantly improve oxygenation 
compared with the sniffing position, 
according to results of a multicenter, 
randomized trial of 260 patients 
treated in an intensive care unit.

Moreover, “[ramped] position 
appeared to worsen glottic view and 
increase the number of attempts 
required for successful intubation,” 
wrote Matthew W. Semler, MD, 
of Vanderbilt University Medical 
Center, Nashville, Tenn., and his 
coauthors (Chest. 2017 Oct. doi: 
10.1016/j.chest.2017.03.061).

The ramped and sniffing positions 
are the two most common patient 
positions used during emergent intu-
bation, according to investigators. The 
sniffing position is characterized by 
supine torso, neck flexed forward, and 
head extended, while ramped position 
involves elevating the torso and head.

Some believe the ramped position 
may offer superior anatomic align-
ment of the upper airway; however, 
only a few observational studies 
suggest it is associated with fewer 
complications than the sniffing po-
sition, the authors wrote.

Accordingly, they conducted a 
multicenter randomized trial with a 
primary endpoint of lowest arterial 
oxygen saturation, hypothesizing 
that the endpoint would be high-
er for the ramped position: “Our 

primary outcome of lowest arterial 
oxygen saturation is an established 
endpoint in ICU intubation trials, 
and is linked to periprocedural car-
diac arrest and death,” they wrote.

The investigators instead found 
that median lowest arterial oxygen 
saturation was not statistically dif-
ferent between groups, at 93% for 
the ramped position, and 92% for 
the sniffing position (P = 0.27), pub-
lished data show.

Further results showed that the 
ramped position appeared to be 
associated with poor glottic view 
and more difficult intubation. The 
incidence of grade III (only epiglot-
tis) or grade IV (no visible glottis 
structures) views were 25.4% for 
ramped vs. 11.5% for sniffing (P = 
.01), while the rate of first-attempt 
intubation was 76.2% for ramped vs. 
85.4% for sniffing (P = .02).

While the findings are compelling, 
the authors were forthcoming about 
the potential limitations of the study 
and differences compared with earli-
er investigations. Notably, they said, 
all prior controlled trials of patient 
positioning during endotracheal in-
tubation were conducted in the oper-
ating room, rather than in the ICU.

Also, the operators’ skill levels 
may further explain differences in 
this study’s outcomes from those of 
similar studies, the researchers not-
ed. Earlier studies included patients 
intubated by one or two senior 
anesthesiologists from one center, 
while this trial involved 30 operators 
across multiple centers, with the 

average operator having performed 
60 previous intubations. “Thus, our 
findings may generalize to settings 
in which airway management is per-
formed by trainees, but whether re-
sults would be similar among expert 

operators remains unknown,” the 
investigators noted.

The authors reported no potential 
conflicts of interest. One coauthor 
reported serving on an advisory 
board for Avisa Pharma.

NEWS 

Ideal intubation position still unknown

VIEW ON THE NEWS
Valuable new data amid sparse literature
Editorialists praised the multicenter, randomized design of this 

study, and its total recruitment of 260 patients. They also not-

ed several limitations of the study that “could shed some light” 

on the group’s conclusions (Chest. 2017 Oct. doi: 10.1016/j.

chest.2017.06.002).

“The results diverge from [operating room] literature of the 

past 15 years that suggest that the ramped position is the pre-

ferred intubation position for obese patients or those with an 

anticipated difficult airway.” This may have been caused by 

shortcomings of this study’s design and differences between 

it and other research exploring the topic of patient positioning 

during endotracheal intubation, they wrote.

The study lacked a prespecified algorithm for preoxygenation 

and the operators had relatively low amounts of experience with 

intubations. Finally, the beds used in this study could contribute 

to the divergences between this intensive care unit experience 

and the operating room literature. The operating room table is 

narrower, firmer, and more stable, while by contrast, the ICU 

bed is wider and softer, they noted. This “may make initial posi-

tioning, maintenance of positioning, and accessing the patient’s 

head more difficult.” 

Nevertheless, “[this] important study provides ideas for further 

study of optimal positioning in the ICU and adds valuable data 

to the sparse literature on the subject in the ICU setting,” they 

concluded.

James Aaron Scott, DO, Jens Matthias Walz, MD, FCCP, and Stephen O. 

Heard, MD, FCCP, are in the department of anesthesiology and perioperative 

medicine, UMass Memorial Medical Center, Worcester, Mass. The authors re-

ported no conflicts of interest. These comments are based on their editorial.

Continued from previous page
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Cases of Legionnaires’ continue to rise in U.S.
BY DOUG BRUNK

Frontline Medical News

SAN DIEGO – Rates of reported 
Legionnaires’ disease nearly quadru-
pled in the United States between 
2000 and 2015, and it is likely un-
derdiagnosed, said Laura A. Cooley, 
MD. 

“Improved testing and surveil-
lance are needed to improve under-
standing of disease and outbreak 
burden,” she said at an annual 
scientific meeting on infectious dis-
eases. “There is more to learn about 
environmental sources of Legionella 
for cases not associated with known 
outbreaks and about the distribution 
of Legionella in the environment.”

Dr. Cooley, a medical epidemi-
ologist at the National Center for 
Immunization and Respiratory 
Diseases at the Centers for Disease 

Control and Prevention, Atlanta, 
said that between 2000 and 2015, 
the rate of reported cases in the 
United States increased by about 
350%, from 0.42 cases per 100,000 
people to 1.89 cases per 100,000, 
“and this is likely an underestimate 
due to underdiagnosis.” Reasons for 
the increase are likely multifacto-
rial, she said, including increased 
susceptibility of the population. 
“The population is aging, and there 
are more people in the United 
States on immunosuppressive med-
ications. There also may be more 
Legionella in the environment.” 
There also are improved diagnostic 
capabilities, with the urinary anti-
gen test, improved diagnosis and 
reporting due to increased aware-
ness and testing, and increased sur-
veillance capacity.

A Gram-negative bacillus, Le-
gionella is an intracellular parasite 
of free-living protozoa primarily 
found in freshwater. “It can live and 
grow in biofilm, and there are more 
than 60 species of the bacterium,” 
she said at the combined annual 

meetings of the Infectious Diseases 
Society of America, the Society for 
Healthcare Epidemiology of Amer-
ica, the HIV Medicine Association, 
and the Pediatric Infectious Diseases 
Society. 

Cases are higher in the warmer 
months, and the rates are highest 
among the elderly, men, and those 
of black race. Currently, L. pneu-
mophila accounts for about 90% of 
cases in the United States. “Once it’s 

transmitted, it has to hit a suscep-
tible population to cause disease, 
generally older individuals and peo-
ple with underlying conditions,” Dr. 
Cooley said. 

According to a CDC analysis of 

Dr. Laura A. Cooley
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27 building-associated Legionel-
la outbreaks in the United States 
between 2000 and 2014, common 
settings included hotels, long-term 
care facilities, and hospitals. Com-
mon sources of transmission were 
aerosolizing devices such as show-
ers and faucets, cooling towers, 
hot tubs, and decorative fountains 
(MMWR 2016;65[22]:576-84). The 

median number of cases per out-
break ranged from 3 to 82. Cooling 
tower outbreaks affected a median 
of 22 people, while potable water 
outbreaks affected a median of 10 
people.

A separate analysis evaluated Le-
gionella cases reported among U.S. 
residents between 2005 and 2009 
(MMWR. 2011;60[32]:1083-6). It 

found that only 4% were associat-
ed with outbreaks, and 96% were 
sporadic. “That doesn’t mean that 
[the cases] weren’t associated with 
the same kind of source, they just 
weren’t identified as an outbreak,” 
Dr. Cooley said. “It shows that there 
is a lot to learn about transmission 
of Legionella.”

The U.S. case definition of Le-

gionnaires’ disease consists of 
clinical or radiologic pneumonia 
plus confirmatory laboratory test-
ing, either by urinary antigen test 
(UAT), lower respiratory culture, or 
appropriate serological testing. Poly-
merase chain reaction can be used 
as a presumptive test for a suspect 
case. “UAT is easy and it detects L. 

Continued on following page
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2
-agonists on a regular basis should be instructed to discontinue their regular use and to use them only for 

symptomatic relief of acute respiratory symptoms. Clinically significant cardiovascular effects and fatalities have been reported in association with excessive use of 

inhaled sympathomimetic drugs. Patients using UTIBRON NEOHALER should not use another medicine containing a LABA for any reason. 

Immediate hypersensitivity reactions have been reported with UTIBRON NEOHALER. If signs occur, discontinue immediately and institute alternative therapy. 

UTIBRON NEOHALER should be used with caution in patients with severe hypersensitivity to milk proteins.

As with other inhaled medicines, UTIBRON NEOHALER can produce paradoxical bronchospasm that may be life threatening. If paradoxical bronchospasm occurs following 

dosing with UTIBRON NEOHALER, it should be treated immediately with an inhaled, short-acting bronchodilator; UTIBRON NEOHALER should 

be discontinued immediately and alternative therapy instituted.

STUDY DESIGN

The efficacy and safety of UTIBRON NEOHALER was established in two 12-week 

pivotal trials and one 52-week safety trial.1,2

For additional information, please see the Brief Summary of Prescribing 
Information, including BOXED WARNING, on the following pages. 

Please visit www.SunovionProfile.com/UTIBRON for full 
Prescribing Information and Medication Guide. 
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pneumophila serogroup 1 (Lp1), but 
it has some gaps,” Dr. Cooley said. 
“It isn’t completely sensitive for Lp1, 
and it doesn’t detect any other spe-
cies or serogroups. That’s why we 
also recommend that a culture of re-
spiratory secretions on selective me-
dia be performed at the same time. 
That being said, in the U.S., nearly 

all reported cases of Legionella are 
diagnosed by UAT only.”

A 2016 CDC MMWR and Vital 
Signs report found that almost all 
Legionella outbreaks could be pre-
vented with effective water manage-
ment, and the CDC has published 
a step-by-step guide to creating a 
water management program to re-
duce Legionella growth and spread 

in buildings. The 2017 MMWR 
Report found that definite health 
care–associated Legionnaires’ dis-
ease is deadly for one in four people 
who get it. The report also found 
that this issue is widespread; 76% 
of complete reporting jurisdictions 
reported at least one definite case 
of health care–associated Legionella 
disease in 2015. More recently, the 

Centers for Medicare & Medicaid 
Services issued a requirement to 
reduce risk in health care facility 
water systems to prevent cases and 
outbreaks. It applies to hospitals, 
skilled nursing facilities, and critical 
access hospitals.

Dr. Cooley reported having no 
financial disclosures.

dbrunk@frontlinemedcom.com

Continued from previous page

UTIBRON™ NEOHALER® 

(indacaterol/glycopyrrolate) inhalation powder

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

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

INDICATIONS AND USAGE: UTIBRON™ NEOHALER® is a combination of 
indacaterol and glycopyrrolate indicated for the long-term, maintenance treatment 
of airflow obstruction in patients with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and/or emphysema. 

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

CONTRAINDICATIONS: UTIBRON NEOHALER is contraindicated in patients 
with asthma without use of a long-term asthma control medication. UTIBRON 
NEOHALER is contraindicated in patients who have demonstrated hypersensitivity 
to indacaterol, glycopyrrolate, or to any of the ingredients.

WARNINGS AND PRECAUTIONS:

WARNING: ASTHMA-RELATED DEATH
Long-acting beta2-adrenergic agonists (LABAs) increase the risk of 
asthma-related death. Data from a large, placebo-controlled U.S. study 
that compared the safety of another LABA (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 all LABAs, including indacaterol, one of the 
active ingredients in UTIBRON NEOHALER. The safety and efficacy of 
UTIBRON NEOHALER in patients with asthma have not been established. 
UTIBRON NEOHALER is not indicated for the treatment of asthma.

Data from a large, placebo-controlled U.S. study in asthma patients showed that 
LABAs may increase the risk of asthma-related death. Data are not available 
to determine whether the rate of death in patients with COPD is increased 
by LABAs. A 28-week, placebo-controlled U.S. study comparing the safety of 
another LABA (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 versus 3/13,179 in patients 
treated with placebo; RR 4.37, 95% CI 1.25, 15.34). The increased risk of 
asthma-related death is considered a class effect of the LABAs, including 
indacaterol, one of the ingredients in UTIBRON NEOHALER. No study adequate 
to determine whether the rate of asthma-related death is increased in patients 
treated with UTIBRON NEOHALER has been conducted. The safety and efficacy 
of UTIBRON NEOHALER in patients with asthma have not been established. 
UTIBRON NEOHALER is not indicated for the treatment of asthma. Deterioration 
of Disease and Acute Episodes: UTIBRON NEOHALER should not be initiated 
in patients with acutely deteriorating or potentially life-threatening episodes 
of COPD. UTIBRON NEOHALER has not been studied in patients with acutely 
deteriorating COPD. The initiation of UTIBRON NEOHALER in this setting is 
not appropriate. UTIBRON NEOHALER should not be used for the relief of 
acute symptoms, i.e., as rescue therapy for the treatment of acute episodes 
of bronchospasm. UTIBRON NEOHALER 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 UTIBRON NEOHALER, 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 use them only for 
symptomatic relief of acute respiratory symptoms. When prescribing UTIBRON 
NEOHALER, the healthcare provider should also prescribe an inhaled, short-
acting beta2-agonist and instruct the patient on how it should be used. Increasing 
inhaled beta2-agonist use is a signal of deteriorating disease for which prompt 
medical attention is indicated. COPD may deteriorate acutely over a period of 
hours or chronically over several days or longer. If UTIBRON NEOHALER no 
longer controls the symptoms of bronchoconstriction; the patient’s inhaled, 
short-acting beta2-agonist becomes less effective; or the patient needs more 
inhalation of short-acting beta2-agonist than usual, these may be markers of 
deterioration of disease. In this setting, a re-evaluation of the patient and the 
COPD treatment regimen should be undertaken at once. Increasing the daily 
dose of UTIBRON NEOHALER beyond the recommended dose is not appropriate 
in this situation. Excessive Use of UTIBRON NEOHALER and Use with 
Other Long-Acting Beta2-Adrenergic Agonists: As with other inhaled drugs 
containing beta2-adrenergics, UTIBRON NEOHALER should not be used more 
often than recommended, at higher doses than recommended, or in conjunction 
with other medications containing LABAs, as an overdose may result. Clinically 
significant cardiovascular effects and fatalities have been reported in association 
with excessive use of inhaled sympathomimetic drugs. Patients using UTIBRON 
NEOHALER should not use another medicine containing a LABA for any reason. 
Paradoxical Bronchospasm: As with other inhaled medicines, UTIBRON 
NEOHALER can produce paradoxical bronchospasm that may be life-threatening. 
If paradoxical bronchospasm occurs following dosing with UTIBRON NEOHALER, 
it should be treated immediately with an inhaled, short-acting bronchodilator; 
UTIBRON NEOHALER should be discontinued immediately and alternative therapy 
instituted. Immediate Hypersensitivity Reactions: Immediate hypersensitivity 
reactions have been reported after administration of indacaterol or glycopyrrolate, 
the components of UTIBRON NEOHALER. If signs suggesting allergic reactions 

occur, in particular, angioedema (including difficulties in breathing or swallowing, 
swelling of tongue, lips and face), urticaria, or skin rash, UTIBRON NEOHALER 
should be discontinued immediately and alternative therapy instituted. UTIBRON 
NEOHALER should be used with caution in patients with severe hypersensitivity to 
milk proteins. Cardiovascular Effects: Indacaterol, like other beta2-agonists, can 
produce a clinically significant cardiovascular effect in some patients as measured 
by increases in pulse rate, systolic or diastolic blood pressure, or symptoms. If 
such effects occur, UTIBRON NEOHALER 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, although 
the clinical significance of these findings is unknown. Therefore, UTIBRON 
NEOHALER should be used with caution in patients with cardiovascular disorders, 
especially coronary insufficiency, cardiac arrhythmias, and hypertension. 
Coexisting Conditions: UTIBRON NEOHALER, like all medicines containing 
sympathomimetic amines, should be used with caution in patients with convulsive 
disorders or thyrotoxicosis, and in patients who are unusually responsive to 
sympathomimetic amines. Worsening of Narrow-Angle Glaucoma: UTIBRON 
NEOHALER should be used with caution in patients with narrow-angle glaucoma. 
Prescribers and patients should be alert for signs and symptoms of acute 
narrow-angle glaucoma (e.g., eye pain or discomfort, blurred vision, visual halos 
or colored images in association with red eyes from conjunctival congestion 
and corneal edema). Instruct patients to consult a physician immediately should 
any of these signs or symptoms develop. Worsening of Urinary Retention: 
UTIBRON NEOHALER should be used with caution in patients with urinary 
retention. Prescribers and patients should be alert for signs and symptoms of 
urinary retention (e.g., difficulty passing urine, painful urination), especially in 
patients with prostatic hyperplasia or bladder-neck obstruction. Instruct patients to 
consult a physician immediately should any of these signs or symptoms develop. 
Hypokalemia and Hyperglycemia: Beta2-adrenergic agonists may produce 
significant hypokalemia in some patients, which has the potential to produce adverse 
cardiovascular effects. The decrease in serum potassium is usually transient, not 
requiring supplementation. Inhalation of high doses of beta2-adrenergic agonists may 
produce increases in plasma glucose. In patients with severe COPD, hypokalemia 
may be potentiated by hypoxia and concomitant treatment, which may increase 
the susceptibility for cardiac arrhythmias. In 2 clinical trials of 12-weeks duration 
evaluating UTIBRON NEOHALER in subjects with COPD, there was no evidence of a 
treatment effect on serum glucose or potassium.

ADVERSE REACTIONS: Clinical Trials Experience: Because clinical trials are 
conducted under widely varying conditions, the adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in clinical trials 
of another drug and may not reflect the rates observed in clinical practice. The 
UTIBRON NEOHALER safety database included 2654 subjects with COPD in two 
12-week lung function trials and one 52-week long-term safety study. A total of 
712 subjects received treatment with UTIBRON NEOHALER 27.5 mcg/15.6 mcg 
twice daily (BID). The safety data described below are based on the two 12-week 
trials and the one 52-week trial. 12-Week Trials: The incidence of adverse 
reactions associated with UTIBRON NEOHALER in Table 1 is based on two 12-week, 
placebo-controlled trials (Trials 1 and 2; N=1,001 and N=1,042 respectively). Of 
the 2040 subjects, 63% were male and 91% were Caucasian. They had a mean 
age of 63 years and an average smoking history of 47 pack-years, with 52% 
identified as current smokers. At screening, the mean post-bronchodilator percent 
predicted forced expiratory volume in 1 second (FEV1) was 55% (range: 29% to 
79%), the mean post-bronchodilator FEV1/forced vital capacity (FVC) ratio was 50% 
(range: 19% to 71%), and the mean percent reversibility was 23% (range: 0% 
to 144%). The proportion of patients who discontinued treatment due to adverse 
reactions was 2.95% for the UTIBRON NEOHALER treated patients and 4.13% for 
placebo-treated patients. 

Table 1. Adverse reactions with UTIBRON NEOHALER 

(greater than or equal to 1% incidence and higher than placebo) in COPD patients

Adverse 
Reaction

UTIBRON NEOHALER
27.5/15.6 mcg BID  

(N=508)
n (%)

Indacaterol
27.5 mcg BID 

(N=511)
n (%)

Glycopyrrolate
15.6 mcg BID  

(N=513)
n (%)

Placebo

(N=508)
n (%)

Nasopharyngitis 21 (4.1) 13 (2.5) 12 (2.3) 9 (1.8)

Hypertension 10 (2.0) 5 (1.0) 3 (0.6) 7 (1.4)

Back pain 9 (1.8) 7 (1.4) 2 (0.4) 3 (0.6)

Oropharyngeal pain 8 (1.6) 4 (0.8) 8 (1.6) 6 (1.2)

Other adverse reactions occurring more frequently with UTIBRON NEOHALER 
than with placebo, but with an incidence of less than 1% include dyspepsia, 
gastroenteritis, chest pain, fatigue, peripheral edema, rash/pruritus, insomnia, 
dizziness, bladder obstruction/urinary retention, atrial fibrillation, palpitations, 
tachycardia. 52-Week Trial: In a long-term safety trial, 614 subjects were treated 
for up to 52 weeks with indacaterol/glycopyrrolate 27.5 mcg/15.6 mcg twice-
daily, indacaterol/glycopyrrolate 27.5/31.2 mcg twice-daily or indacaterol 75 mcg 
once-daily. The demographic and baseline characteristics of the long-term safety 
trial were similar to those of the placebo-controlled efficacy trials described above. 
The adverse reactions reported in the long-term safety trial were consistent with 
those observed in the placebo-controlled trials of 12 weeks. Additional adverse 
reactions that occurred with a frequency greater than or equal to 2% in the group 
receiving indacaterol/glycopyrrolate 27.5 mcg/15.6 mcg twice-daily that exceeded 
the frequency of indacaterol 75 mcg once-daily in this trial were upper and lower 
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Pneumococcal vaccines knock out many serotypes
BY LUCAS FRANKI

Frontline Medical News

The introduction of pneumococ-
cal conjugate vaccines 7 (PCV7) 

and 13 (PCV13) has significantly 

reduced pneumococcal coloniza-
tion of the serotypes targeted by 
the vaccines, but serotypes not 
covered by these vaccines have 
picked up the slack, according to an 
analysis of more than 6,000 young 

Massachusetts children tested at 
well child or acute care visits over 
15 years.

In the past 15 years, use of 
pneumococcal vaccines in the 
United States has led to dramatic 

Continued on following page

respiratory tract infection, pneumonia, diarrhea, headache, gastroesophageal 
reflux disease, hyperglycemia, rhinitis. Postmarketing Experience: The 
following additional adverse reactions of angioedema and dysphonia have been 
identified during worldwide post-approval use of indacaterol/glycopyrrolate at 
higher than the recommended dose. Because this reaction is reported voluntarily 
from a population of uncertain size, it is not always possible to reliably estimate 
the frequency or establish a causal relationship to drug exposure.

DRUG INTERACTIONS: Adrenergic Drugs: If additional adrenergic drugs are 
to be administered by any route, they should be used with caution because the 
sympathetic effects of indacaterol, a component of UTIBRON NEOHALER, may 
be potentiated. Xanthine Derivatives, Steroids, or Diuretics: Concomitant 
treatment with xanthine derivatives, steroids, or diuretics may potentiate 
any hypokalemic effect of beta2-adrenergic agonists such as indacaterol, a 
component of UTIBRON NEOHALER. Non-Potassium-Sparing Diuretics: The 
electrocardiographic (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, such as indacaterol, a 
component of UTIBRON NEOHALER, especially when the recommended dose of 
the beta-agonist is exceeded. Although the clinical relevance of these effects is 
not known, caution is advised in the coadministration of UTIBRON NEOHALER 
with non-potassium-sparing diuretics. Monoamine Oxidase Inhibitors, 
Tricyclic Antidepressants, QTc-Prolonging Drugs: Indacaterol, one of the 
components of UTIBRON NEOHALER, as with other beta2-agonists, should be 
administered with extreme caution to patients being treated with monoamine 
oxidase inhibitors, tricyclic antidepressants, or other drugs known to prolong the 
QTc interval because the action of adrenergic agonists on the cardiovascular 
system may be potentiated by these agents. Drugs that are known to prolong the 
QTc interval may have an increased risk of ventricular arrhythmias.  
Beta-Blockers: Beta-adrenergic receptor antagonists (beta-blockers) and 
UTIBRON NEOHALER may interfere with the effect of each other when 
administered concurrently. Beta-blockers not only block the therapeutic 
effects of beta-agonists, but may produce severe bronchospasm in COPD 
patients. Therefore, patients with COPD should not normally be treated with 
beta-blockers. However, under certain circumstances, e.g., as prophylaxis 
after myocardial infarction, there may be no acceptable alternatives to the use 
of beta-blockers in patients with COPD. In this setting, cardioselective beta-
blockers could be considered, although they should be administered with caution. 
Anticholinergics: There is potential for an additive interaction with concomitantly 
used anticholinergic medicines. Therefore, avoid coadministration of UTIBRON 
NEOHALER with other anticholinergic-containing drugs as this may lead to an 
increase in anticholinergic adverse effects. Inhibitors of Cytochrome P450 
3A4 and P-gp Efflux Transporter: Drug interaction studies with indacaterol, a 
component of UTIBRON NEOHALER, were carried out using potent and specific 
inhibitors of CYP3A4 and P-gp (i.e., ketoconazole, erythromycin, verapamil, and 
ritonavir). The data suggest that systemic clearance of indacaterol is influenced 
by modulation of both P-gp and CYP3A4 activities and that the 2-fold area 
under the curve (AUC) increase caused by the strong dual inhibitor ketoconazole 
reflects the impact of maximal combined inhibition. Indacaterol was evaluated 
in clinical trials for up to 1 year at doses up to 600 mcg. Inhibition of the key 
contributors of indacaterol clearance, CYP3A4 and P-gp, has no impact on safety 
of therapeutic doses of indacaterol. Therefore, no dose adjustment is warranted at 
the recommended 27.5/15.6 mcg twice-daily dose for UTIBRON NEOHALER when 
administered concomitantly with inhibitors of CYP3A4 and P-gp. 

USE IN SPECIFIC POPULATIONS: Pregnancy: Teratogenic Effects: Pregnancy 
Category C: There are no adequate and well-controlled studies with UTIBRON 
NEOHALER or its individual components, indacaterol and glycopyrrolate, in 
pregnant women. Animal reproduction studies were conducted with individual 
components, indacaterol and glycopyrrolate. Because animal reproduction 
studies are not always predictive of human response, UTIBRON NEOHALER 
should be used during pregnancy only if the potential benefit justifies the potential 
risk to the fetus. Women should be advised to contact their physician if they 
become pregnant while taking UTIBRON NEOHALER. Indacaterol: Indacaterol 
was not teratogenic in Wistar rats and New Zealand rabbits at approximately 340 
and 770 times, respectively, the MRHD in adults (on an AUC basis at maternal 
subcutaneous doses up to 1 mg/kg/day in rats and rabbits). Glycopyrrolate: 
Glycopyrrolate was not teratogenic in Wistar rats or New Zealand White rabbits at 
approximately 1400 and 530 times, respectively, the MRHD in adults (on an AUC 
basis at maternal inhaled doses up to 3.83 mg/kg/day in rats and up to  
4.4 mg/kg/day in rabbits). Non-teratogenic Effects: Indacaterol: There were 
no effects on perinatal and postnatal developments in rats at approximately 110 
times the MRHD in adults (on an AUC basis at maternal subcutaneous doses 
up to 0.3 mg/kg/day). Glycopyrrolate: There were no effects on perinatal and 
postnatal developments in rats at approximately 1100 times the MRHD in  
adults (on an AUC basis at maternal subcutaneous doses up to 1.88 mg/kg/day).  
Labor and Delivery: There are no adequate and well-controlled human trials 
that have investigated the effects of UTIBRON NEOHALER during labor and 
delivery. Because beta-agonists may potentially interfere with uterine contractility, 
UTIBRON NEOHALER should be used during labor only if the potential benefit 
justifies the potential risk. In human parturients undergoing Caesarean section, 
86 minutes after a single intramuscular injection of 0.006 mg/kg glycopyrrolate, 
umbilical plasma concentrations were low. Nursing Mothers: UTIBRON 

NEOHALER: It is not known whether UTIBRON NEOHALER is excreted in human 

breast milk. Because many drugs are excreted in human milk, caution should 
be exercised when UTIBRON NEOHALER is administered to a nursing woman. 
Since there are no data from well-controlled human studies on the use of 
UTIBRON NEOHALER by nursing mothers, based on the data for the individual 
components, a decision should be made whether to discontinue nursing or to 
discontinue UTIBRON NEOHALER, taking into account the importance of UTIBRON 
NEOHALER to the mother. Indacaterol: It is not known whether indacaterol is 
excreted in human breast milk. Indacaterol (including its metabolites) have been 
detected in the milk of lactating rats. Glycopyrrolate: It is not known whether 
glycopyrrolate is excreted in human breast milk. Glycopyrrolate (including its 
metabolites) have been detected in the milk of lactating rats and reached up to 
10-fold higher concentrations in the milk than in the blood of the dam. Pediatric 
Use: UTIBRON NEOHALER is not indicated for use in children. The safety and 
efficacy of UTIBRON NEOHALER in pediatric patients have not been established. 
Geriatric Use: Based on available data, no adjustment of UTIBRON NEOHALER 
dosage in geriatric patients is warranted. UTIBRON NEOHALER can be used at 
the recommended dose in elderly patients 75 years of age and older. Of the total 
number of subjects in clinical studies of UTIBRON NEOHALER, 45% were aged 
65 and older, while 11% were aged 75 and older. No overall differences in safety 
or effectiveness were observed between these subjects and younger subjects, 
and other reported clinical experience has not identified differences in responses 
between the elderly and younger patients, but greater sensitivity of some older 
individuals cannot be ruled out. Renal Impairment: Based on the pharmacokinetic 
characteristics of its monotherapy components, UTIBRON NEOHALER can be used 
at the recommended dose in patients with mild to moderate renal impairment. In 
patients with severe renal impairment (estimated GFR less than 30 mL/min/1.73 m2)  
or end-stage renal disease requiring dialysis, UTIBRON NEOHALER should be 
used if the expected benefit outweighs the potential risk since the systemic 
exposure to glycopyrrolate may be increased in this population. Hepatic 
Impairment: Based on the pharmacokinetic characteristics of its monotherapy 
components, UTIBRON NEOHALER can be used at the recommended dose in 
patients with mild to moderate hepatic impairment. Studies in subjects with 
severe hepatic impairment have not been performed.

OVERDOSAGE: In COPD patients, doses of up to 600/124.8 mcg UTIBRON 
NEOHALER were inhaled over 2 weeks and there were no relevant effects on heart 
rate, QTc interval, blood glucose or serum potassium. There was an increase in 
ventricular ectopies after 14 days of dosing with 300/124.8 mcg and 600/124.8 mcg 
UTIBRON NEOHALER, but low prevalence and small patient numbers (N=49 and 
N=51 for 600/124.8 mcg and 300/124.8 mcg UTIBRON NEOHALER, respectively) 
precluded accurate analysis. In a total of four patients, non-sustained ventricular 
tachycardia was recorded, with the longest episode recorded being 9 beats  
(4 seconds). UTIBRON NEOHALER contains both indacaterol and glycopyrrolate; 
therefore, the risks associated with overdosage for the individual components 
described below apply to UTIBRON NEOHALER. Treatment of overdosage consists 
of discontinuation of UTIBRON NEOHALER 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. Indacaterol: The potential signs and symptoms associated with 
overdosage of indacaterol are those of excessive beta-adrenergic stimulation 
and occurrence or exaggeration of any of the signs and symptoms, e.g., angina, 
hypertension or hypotension, tachycardia, with rates up to 200 bpm, arrhythmias, 
nervousness, headache, tremor, dry mouth, palpitation, muscle cramps, nausea, 
vomiting, drowsiness, dizziness, fatigue, malaise, hypokalemia, hyperglycemia, 
metabolic acidosis and insomnia. As with all inhaled sympathomimetic 
medications, cardiac arrest and even death may be associated with an overdose 
of indacaterol. In COPD patients, single doses of indacaterol 3000 mcg were 
associated with moderate increases in pulse rate, systolic blood pressure 
and QTc interval. Glycopyrrolate: An overdose of glycopyrrolate may lead 
to anticholinergic signs and symptoms such as nausea, vomiting, dizziness, 
lightheadedness, blurred vision, increased intraocular pressure (causing pain, 
vision disturbances or reddening of the eye), obstipation or difficulties in voiding.
In COPD patients, repeated orally inhaled administration of glycopyrrolate at total 
doses of 124.8 mcg and 249.6 mcg once-daily for 28 days were well tolerated.

PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-
approved patient labeling (Medication Guide and Instructions for Use).

Manufactured for: Sunovion Pharmaceuticals Inc., Marlborough, MA 01752 USA

For customer service, call 1-888-394-7377. 

UTIBRON and  are trademarks of Novartis AG, used under license. NEOHALER 
is a registered trademark of Novartis AG, used under license. SUNOVION 
and  are registered trademarks of Sumitomo Dainippon Pharma Co., Ltd.  
Sunovion Pharmaceuticals Inc. is a U.S. subsidiary of Sumitomo Dainippon 
Pharma Co., Ltd. ©2017 Sunovion Pharmaceuticals Inc. All rights reserved. 
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declines in invasive pneumococcal 
disease (IPD) in young children, 
reductions in pneumonia hospi-
talizations, and herd protection in 
older adults against disease that 
otherwise would be caused by the 
vaccinated serotypes, studies have 
found. But not all serotypes of 
Streptococcus pneumoniae are cov-
ered by the vaccines.

The data used in the Massa-
chusetts study included results 
from nasopharyngeal swabs taken 

from 6,537 children younger than 
7 years of age in various Massa-
chusetts communities during six 
respiratory illness seasons during 
2000-2001, 2003-2004, 2006-2007, 
2008-2009, 2010-2011, and 2013-
2014. The highest rate of pneumo-
coccal colonization was in 2011 at 
32%, and the lowest was in 2004 
at 23%, Grace M. Lee, MD, MPH, 
of the Harvard Medical School 
and Harvard Pilgrim Health Care 
Institute, both in Boston, and her 
associates reported (Pediatrics. 
2017;140[3]:e20170001).

In 2001, PCV7 serotypes were the 
most common, but after the rapid 
introduction of the vaccine, infec-
tion rates for those serotypes quickly 
declined, nearly disappearing by 
2007. Serotype 19A became the 
most common serotype in 2004, but 
after the introduction of PCV13 in 
2010, it and other serotypes targeted 
by PCV13 also began to decline. In 
2014, the most common serotypes 
were 15B/C, 35B, 23B, 11A, and 
23A.

Non-PCV13 serotypes account-
ed for about a third of observed 
Streptococcus pneumoniae coloni-
zations in 2001, but by 2014 they 
accounted for nearly all coloniza-
tions. In addition, the overall rate 
of infection did not decrease over 

“Replacement with nonincluded 

serotypes remains a risk with 

vaccines that do not cover the 

full range of serotype diversity. 

As new selective pressures are 

applied, such as the introduction 

of a vaccine into a community, 

the void may be filled by 

nontargeted serotypes,” as 

was observed after PCV7.
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the study period. While a reduc-
tion was seen from 2011 to 2014, 
it remains to be seen whether this 
drop is transient. 

“Replacement with noninclud-
ed serotypes remains a risk with 
vaccines that do not cover the 
full range of serotype diversity. 
As new selective pressures are ap-
plied, such as the introduction of 
a vaccine into a community, the 
void may be filled by nontargeted 
serotypes,” as was observed after 
PCV7, Dr. Lee and her fellow re-
searchers noted.

Nonsusceptibility to erythromycin 
was most common in 2014, with 
35% of pneumococcal isolates dis-
playing either moderate susceptibil-
ity or resistance. Nonsusceptibility 
to ceftriaxone (12%), clindamycin 
(9%), and penicillin (6%) was sig-
nificantly less common, and no 
isolates were found to have vanco-
mycin resistance.

“First-line penicillins continue to 
be the most frequently prescribed 
antibiotic across all age groups 
among young children in Massa-
chusetts, which may result in the 
continued success of 19A associated 
with penicillin resistance,” the re-
searchers said.

Risk factors associated with 
colonization by either PCV13 se-
rotypes or non-PCV13 serotypes 
include younger age, more hours 
of child care exposure, and having 
a respiratory tract infection on the 
day of sampling. The presence of 
a smoker in the house and recent 
usage of antibiotics was associat-
ed with colonization by PCV13 
serotypes but not by non-PCV13 
serotypes. 

“As newer pneumococcal vac-
cines are developed, there will con-
tinue to be a need for monitoring 
both the intended and unintended 
consequences of altering the naso-

pharyngeal niche through immuni-
zation,” Dr. Lee and her associates 
concluded.

This work was funded by a Na-
tional Institute of Allergy and 
Infectious Diseases grant and the 
National Institutes of Health. Marc 
Lipsitch, PhD; William P. Han-
age, PhD; Ken Kleinman; Stephen 
Pelton, MD; and Susan S. Huang, 
MD, MPH, reported various con-
flicts of interest. Dr. Lee and the 
remaining investigators indicated 
that they had no potential conflicts 
of interest.

lfranki@frontlinemedcom.com

VIEW ON THE NEWS 
Playing pneumococcal serotype 
elimination ‘whack-a-mole’
“The hope that IPD and antibiotic resistance 

would disappear after widespread use of PCV 

vaccines has yet to be realized,” Douglas S. 

Swanson, MD, and Christopher J. Harrison, MD, 

wrote in an accompanying editorial (Pediatrics. 

2017;140[5]:e20172034).

While some invasive pneumococcal diseas-

es, such as occult bacteremia and meningitis, 

have been significantly reduced due to PCV7 

and PCV13, “one concern is whether some re-

placement serotypes could have invasive dis-

ease potential. For example, post-PCV7, there 

was increased severity of IPD from non-PCV7 

serogroup organisms among children in the 

Intermountain West of the United States,” the 

authors noted. Newly dominant strains, such 

as post-PCV13 serotype 35B, could cause in-

creased IPD in vulnerable populations, becom-

ing the equivalent of a post-PCV7 serotype 

19A.

While addressing emerging serotypes in addi-

tional PCVs is possible, reformulating the vaccine 

and obtaining Food and Drug Administration ap-

proval would take time and resources, with no 

clear guarantee of ultimate success, making “this 

strategy seem like playing a game of whack-a-

mole. To overcome the phenomenon of serotype 

replacement, vaccine strategies need to expand 

beyond serotype specificity by identifying anti-

gens common to all Streptococcus pneumoniae, 

regardless of serotype,” Dr. Swanson and Dr. 

Harrison said.

“Shifts back to less penicillin resistance may 

soon preclude the need for high dose amoxicil-

lin for acute otitis media, and the near absence 

of occult Streptococcus pneumoniae bacteremia 

may drastically reduce empirical ceftriaxone for 

fever without a focus. To assist providers in on-

going vigilance for the now less frequent IPD, 

algorithms based on new epidemiologic data 

are in development and should decrease the 

number of ‘sepsis work-ups’ performed,” they 

said.

On-time PCV13 vaccination would help address 

the risk factor of young age, and judicious anti-

biotic use could further reduce antibiotic resis-

tance. Social engineering approaches, although 

difficult, also might help. These approaches 

include continued parent education to restrict 

secondhand smoke exposure and the risk of S. 

pneumoniae nasopharyngeal colonization, as well 

as having young children spend fewer hours in 

day care in order to reduce two other risk factors 

– pathogen exposure and frequency of viral up-

per respiratory tract infections. 

Dr. Swanson and Dr. Harrison are with the division of 

infectious diseases at Children’s Mercy Kansas City, Uni-

versity of Missouri-Kansas City. Both reported conduct-

ing pneumococcal research supported by funding from 

Pfizer.

Continued from previous page

Pertussis resurgence is real, but possible solutions exist
BY BRUCE JANCIN

Frontline Medical News

MADRID – The explanation for the ongoing re-
surgence in pertussis in adolescents and adults in 
the United States and other developed countries 
lies largely in the waning effectiveness of current 
acellular pertussis vaccines as early as 2-3 years 
post boosters, according to Stanley A. Plotkin, 
MD, chair of the steering committee for the 
Global Pertussis Initiative. 

“The problem seems to lie in the lack of per-
sistence of immunity after vaccination using the 
acellular pertussis vaccines. To say that this is not 
controversial would clearly be wrong, but that is 
my view,” he declared at the annual meeting of 

the European Society for Paediatric Infectious 
Diseases. 

It’s a view supported by persuasive evidence, 
added Dr. Plotkin, emeritus professor of pediat-
rics at the University of Pennsylvania, Philadel-
phia. 

There are other reasons for the resurgence of 
pertussis, he noted. Better diagnosis and im-
proved surveillance are certainly factors. So is 
increased virulence of pertussis strains in re-
sponse to vaccine immunity. There is intriguing 
preliminary evidence from a study in baboons 
conducted by scientists at the Food and Drug 
Administration that suggests acellular vac-
cine doesn’t protect against pertussis infection 
and transmission, even though symptoms are 

prevented (Proc Natl Acad Sci USA. 2014 Jan 
14;111[2]:787-92). If that work is confirmed in 
humans, it would mean that circulation of Bor-
detella pertussis is intensified in the United States 
and other countries using acellular vaccine. 

In the United States, investigators at Northern 
California Kaiser Permanente have shown that 
the effectiveness of acellular pertussis in the Tdap 
vaccine wanes rapidly in adolescents. Indeed, it 
plunged from 69% effectiveness in the first year 
after vaccination to less than 9% by year 4 (Pedi-
atrics. 2016 Mar;137[3]:e20153326).

In contrast, whole-cell pertussis vaccines pro-
vide roughly 6-10 years of protection against 
infection, and native infection provides persistent 

Continued on page 14 
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protection against reinfection for 
7-20 years, Dr. Plotkin noted.

He was senior coauthor of a recent 
study that addresses why acellular 
pertussis vaccine immunity wanes 
so quickly. He and his coinvestiga-
tors demonstrated that while whole-
cell pertussis vaccines promote 
vigorous Th1 and Th17 responses, 
which discourage pharyngeal colo-
nization, acellular pertussis vaccines 
orient the immune system toward 
a less salutary Th1/Th2 response 
(Cold Spring Harb Perspect Biol. 
2017 Mar 13. doi: 10.1101/cshper-
spect.a029454).

In addition, other investigators 
have shown that repeated booster 
doses of acellular pertussis vac-
cine generate higher levels of an-
tigen-specific IgG4, which doesn’t 
bind complement and results in 
impaired phagocytosis and a sub-
optimal inflammatory response. 
In contrast, priming of the im-
mune system via administration 
of a whole-cell pertussis vaccine at 
birth followed by acellular pertussis 
boosters results in improved phago-
cytosis and complement-mediated 
microbial killing via preferential 

induction of IgG1(Cold Spring Harb 
Perspect Biol. 2017 Mar 13. doi: 
10.1101/cshperspect.a029553). 

Possible solutions to the 
pertussis problem
The long-term solution is clear, Dr. 
Plotkin said: “I think a new vaccine 
for adolescents and adults is badly 
needed.” 

Infants don’t need a new vaccine; 
that’s not where the vaccine failures 
are occurring. “Again, I stress that 
the problem so far has not been in 
infants, it has been in adolescents 
and adults,” he said. 

A new vaccine is a daunting pros-
pect. Given the huge investment 
vaccine manufacturers made in the 
1990s to bring the current acellular 
vaccines to the market, they are 
hardly eager to launch development 
programs for new pertussis vaccines. 
They have other vaccine develop-
ment priorities. 

Moreover, the regulatory chal-
lenges are huge unless the Food 
and Drug Administration and other 
licensing authorities are willing to 
forgo the large, long, and expensive 
clinical trials that have tradition-
ally been required. In lieu of such 
efficacy studies, they would need 
to consider studies demonstrating 
better immunogenicity based upon 
antibody titers, or animal studies. 

“The possibility of a human chal-
lenge study in adults is an idea I 
like; I’m not sure about the FDA,” 
the pediatrician said. 

Until a new or improved vac-
cine becomes available, the most 
important strategy to control the 
resurgence of pertussis is acellular 
vaccination of pregnant women in 
their third trimester to provide pas-

sive protection to the newborn via 
transplacental antibody. That prac-
tice is already recommended in the 
United States and many other coun-
tries. And while it reduces the risk 
of pertussis in early infancy – the 
most serious form of the disease – 
that strategy won’t have any real im-
pact on the adult burden of disease, 
which Dr. Plotkin estimated at more 
than 600,000 cases annually. 

Cocooning – a strategy of vac-
cinating all of a newborn’s family 
contacts – has been promoted in 
guidelines but has proved difficult 
to implement. “I think cocooning 
strategies by and large have been a 
failure,” he declared. 

More frequent boosters of current 
acellular pertussis vaccines would 
presumably increase effectiveness, 
but that would be costly and tough to 
put in place on a public health scale. 

A return to using convention-
al whole-cell pertussis vaccines 
would be a tough sell to the public 
and is probably flat out unaccept-
able. Developing a less reactogen-
ic whole-cell vaccine might be a 

work-around, but it hasn’t been 
done yet. 

The easiest way to improve acel-
lular pertussis vaccine for adoles-
cents and adults is to improve the 
pertussis toxin antigen component. 
Increasing the dose of pertussis 
toxin could generate more and lon-
ger-lasting antibodies to it. An even 
more exciting possibility is based 
upon evidence more than a decade 
old that genetic inactivation of per-
tussis toxin results in antibody levels 
far higher and presumably more 
bactericidal than the formalin-inac-
tivated pertussis toxin included in 
current vaccines, according to Dr. 
Plotkin. 

Adding stronger adjuvants to a 
Tdap vaccine for adolescents is an-
other appealing strategy.

The Global Pertussis Initiative 
is sponsored by Sanofi Pasteur. 
Dr. Plotkin reported serving as a 
consultant to that vaccine manufac-
turer and numerous others but de-
clared he had no financial conflicts 
regarding his presentation.

bjancin@frontlinemedcom.com

Continued from page 12

New pertussis vaccine may solve immunogenicity problem
BY BRUCE JANCIN

Frontline Medical News

MADRID – A novel, monovalent, acellular pertus-
sis vaccine containing a recombinant, genetically 
inactivated pertussis toxin displayed markedly 
greater sustained immunogenicity than the wide-
ly used Sanofi Pasteur Tdap, known as Adacel, 
which is used as a booster vaccination of adoles-
cents and young adults, in a pivotal phase 3, ran-
domized trial, Simonetta Viviani, MD, reported 
at the annual meeting of the European Society for 
Paediatric Infectious Diseases. 

A Tdap containing the same proprietary ge-
netically detoxified pertussis toxin (PT) also 
outperformed the conventional, acellular pertus-
sis–containing Adacel in the pivotal three-arm 
study. Both novel vaccines were similar to Adacel 
in terms of safety. Based on these results, the nov-
el monovalent vaccine, known as Pertagen, and 
the novel Tdap, known as Boostagen, are now 

licensed and marketed in Thailand. 
“Our interpretation of these results is that they 

open up a new way to approach pertussis vacci-
nation,” declared Dr. Viviani, 
director of clinical develop-
ment at BioNet-Asia, a Bang-
kok-based biotech vaccine 
company. 

The impetus for develop-
ing new acellular pertussis 
vaccines is the documented 
resurgence of pertussis. 

“One suggested approach 
has been to replace chemi-
cally inactivated PT with a 
genetically inactivated PT,” Dr. Viviani explained. 

The significant phase 3 trial included 450 Thai 
12- to 17-year-olds who were randomized to a 
single 0.5-mL dose of Pertagen, Boostagen, or 
Adacel. Both Pertagen and Boostagen contain 5 
mcg of the genetically inactivated PT and 5 mcg 

of filamentous hemagglutinin. 
The seroconversion rate, defined as the propor-

tion of subjects who reached at least a fourfold 
increase in titers of PT and filamentous-hemag-
glutinin antibodies over baseline, was far superior 
at both 28 days and 1 year in subjects who got 
Pertagen or Boostagen, compared with those who 
received Adacel. 

The fast-waning immunity that is a major 
limitation of conventional acellular pertussis vac-
cines was amply illustrated by the difference in 
falloff of PT-neutralizing antibody over time. The 
PT-neutralizing antibody titer was 278 IU/mL at 
1 month and 77 IU/mL at 1 year in the Pertagen 
group, 216 IU/mL at 1 month and 67 IU/mL at 1 
year with Boostagen, and a mere 36 IU/mL at 1 
month and 12 IU/mL at 1 year with Adacel.

The study was sponsored by BioNet-Asia and 
Mahidol University. 

Dr. Viviani is a BioNet employee.
bjancin@frontlinemedcom.com

Dr. Stanley A. Plotkin, chair of the steering committee for the Global Pertussis 

Initiative. 
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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. Studies establishing eff ectiveness were short-

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: Adding sildenafi l to bosentan therapy does not result in any 

benefi cial eff ect on exercise capacity.

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 

sildenafi l, may potentiate the hypotensive eff ects of riociguat. 

REVATIO is contraindicated in patients with a known hypersensitivity to sildenafi l 

or any other ingredient in REVATIO. Hypersensitivity, including anaphylactic 

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

association with the use of sildenafi l.

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

Before starting REVATIO, physicians should carefully consider whether their 

patients with underlying conditions could be adversely aff ected by the mild 

and transient vasodilatory eff ects of REVATIO on blood pressure. Pulmonary 

vasodilators may signifi cantly worsen the cardiovascular status of patients 

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

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

when sildenafi l is administered, the possibility of associated PVOD should 

be considered.

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

α–blockers as both are vasodilators with blood pressure lowering eff ects.

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 

CTD (sildenafi l 13%, placebo 0%) than in PPH patients (sildenafi l 3%, placebo 2%).

Co-administration of REVATIO with potent CYP3A4 inhibitors (eg, ketoconazole, 

itraconazole, and ritonavir) is not recommended as serum concentrations of 

sildenafi l substantially increase. Co-administration of REVATIO with potent 

CYP3A4 inducers such as barbiturates, carbamazepine, phenytoin, efavirenz, 

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

plasma levels of sildenafi l. Treatment with doses higher than 20 mg three times a 

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   

treatment of erectile dysfunction, including sildenafi l. Physicians should advise 

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 

in one eye, including whether such individuals could be adversely aff ected by use 

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.

The eff ectiveness of REVATIO in pulmonary hypertension (PH) secondary to sickle 

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 

hospitalization were more commonly reported by patients who received REVATIO 

than by those randomized to placebo.

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.

REVATIO contains sildenafi l, the same active ingredient found in VIAGRA®. 

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

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

The most common side eff ects of REVATIO (placebo-subtracted) were epistaxis 

(8%), headache (7%), dyspepsia (6%), fl ushing (6%), and insomnia (6%). Adverse 

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

injection were similar to those seen with oral tablets.

The most common side eff ects of REVATIO (placebo-subtracted) as an adjunct to 

intravenous epoprostenol were headache (23%), edema (14%), dyspepsia (14%), 

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

At doses higher than the recommended 20 mg TID, there was a greater 

incidence of some adverse events including fl ushing, diarrhea, myalgia, and 

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: 
● Tablets: 20 mg
● Injection: 10 mg/12.5 mL in a single use vial 
● Oral Suspension: 10 mg/mL (when reconstituted)

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. 

Studies establishing effectiveness were short-term (12 to 16 weeks), and included predominately 
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: Adding sildenafil to bosentan therapy does not result in any beneficial effect 
on exercise capacity.

DOSAGE AND ADMINISTRATION

REVATIO Tablets and Oral Suspension The recommended dose of REVATIO is 5 mg or 20 mg 
three times a day. Administer REVATIO doses 4–6 hours apart. In the clinical trial no greater 
efficacy was achieved with the use of higher doses. Treatment with doses higher than 20 mg three 
times a day is not recommended.

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

2. Remove the cap. 3. Accurately measure out 60 mL of water and pour the water into the bottle.  

4. Replace the cap and shake the bottle vigorously for a minimum of 30 seconds. 5. Remove the

cap. 6. Accurately measure out another 30 mL of water and add this to the bottle. You should always

add a total of 90 mL of water irrespective of the dose prescribed. 7. Replace the cap and shake the

bottle vigorously for a minimum of 30 seconds. 8. Remove the cap. 9. Press the bottle adaptor into

the neck of the bottle. The adaptor is provided so that you can fill the oral syringe with medicine
from the bottle. Replace the cap on the bottle. 10. Write the expiration date of the constituted oral
suspension on the bottle label (the expiration date of the constituted oral suspension is 60 days
from the date of constitution).

Incompatibilities Do not mix with any other medication or additional flavoring agent.

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, 
including sildenafil, may potentiate the hypotensive effects of riociguat. REVATIO is also 
contraindicated in patients with known hypersensitivity to sildenafil or any component of the tablet, 
injection, or oral suspension. Hypersensitivity, including anaphylactic reaction, anaphylactic shock 
and anaphylactoid reaction, has been reported in association with the use of sildenafil.

WARNINGS AND PRECAUTIONS 

Mortality with Pediatric Use In a long-term trial in pediatric patients with PAH, an increase in 
mortality with increasing REVATIO dose was observed. Deaths were first observed after about  
1 year and causes of death were typical of patients with PAH. Use of REVATIO, particularly chronic 
use, is not recommended in children [see Use in Specific Populations].

Hypotension REVATIO has vasodilatory properties, resulting in mild and transient decreases in 
blood pressure. Before prescribing REVATIO, carefully consider whether patients with certain 
underlying conditions could be adversely affected by such vasodilatory effects (e.g., patients on 
antihypertensive therapy or with resting hypotension [BP less than 90/50], fluid depletion, severe 
left ventricular outflow obstruction, or automatic dysfunction). Monitor blood pressure when co-
administering blood pressure lowering drugs with REVATIO.

Worsening Pulmonary Vascular Occlusive Disease Pulmonary vasodilators may significantly 
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 The incidence of epistaxis was 13% in patients taking REVATIO with PAH secondary 
to CTD. This effect was not seen in idiopathic PAH (REVATIO 3%, placebo 2%) patients. The 
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) 
inhibitors, including sildenafil. Most, but not all, of these patients had underlying anatomic or 
vascular risk factors for developing NAION, including but not necessarily limited to: low cup 
to disc ratio (“crowded disc”), age over 50, diabetes, hypertension, coronary artery disease, 
hyperlipidemia and smoking. Based on published literature, the annual incidence of NAION is 
2.5–11.8 cases per 100,000 males aged ≥ 50 per year in the general population. An observational 
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 
experienced NAION in one eye, including whether such individuals could be adversely affected by 
use of vasodilators, such as PDE-5 inhibitors. 

There are no controlled clinical data on the safety or efficacy of REVATIO in patients with retinitis 
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 
tinnitus and dizziness, have been reported in temporal association with the use of PDE-5 inhibitors, 
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 Sildenafil is also marketed as VIAGRA®. The safety 
and efficacy of combinations of REVATIO with VIAGRA or other PDE-5 inhibitors have not been 
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., 
angulation, cavernosal fibrosis, or Peyronie’s disease) or in patients who have conditions, which 
may predispose them to priapism (e.g., sickle cell anemia, multiple myeloma, or leukemia). In 
the event of an erection that persists longer than 4 hours, the patient should seek immediate 
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) 
secondary to sickle cell disease, vaso-occlusive crises requiring hospitalization were more 
commonly reported by patients who received REVATIO than by those randomized to placebo. 
The effectiveness and safety of REVATIO in the treatment of PAH secondary to sickle cell anemia 
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 
in the clinical trials of another drug and may not reflect the rates observed in practice. 

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. 

The overall frequency of discontinuation in REVATIO-treated patients on 20 mg three times a 
day was 3% and was the same for the placebo group. In Study 1, the adverse reactions that 
were reported by at least 3% of REVATIO-treated patients (20 mg three times a day) and were 
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 
REVATIO-Treated Patients than Placebo-Treated Patients and Incidence ≥3% in REVATIO-

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

At doses higher than the recommended 20 mg three times a day, there was a greater incidence 
of some adverse reactions including flushing, diarrhea, myalgia and visual disturbances. Visual 
disturbances were identified as mild and transient, and were predominately color-tinge to vision, 
but also increased sensitivity to light or blurred vision. 

The incidence of retinal hemorrhage with REVATIO 20 mg three times a day was 1.4% versus 
0% placebo and for all REVATIO doses studied was 1.9% versus 0% placebo. The incidence 
of eye hemorrhage at both 20 mg three times a day and at all doses studied was 1.4% for 
REVATIO versus 1.4% for placebo. The patients experiencing these reactions had risk factors for 
hemorrhage including concurrent anticoagulant therapy.

Postmarketing Experience The following adverse reactions have been identified during post 
approval use of sildenafil (marketed for both PAH and erectile dysfunction). 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.

Cardiovascular Events In postmarketing experience with sildenafil at doses indicated for erectile 
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 
hemorrhages have been reported in temporal association with the use of the drug. Most, but 
not all, of these patients had preexisting cardiovascular risk factors. Many of these events were 
reported to occur during or shortly after sexual activity, and a few were reported to occur shortly 
after the use of sildenafil without sexual activity. Others were reported to have occurred hours 
to days after use concurrent with sexual activity. It is not possible to determine whether these 
events are related directly to sildenafil, to sexual activity, to the patient’s underlying cardiovascular 
disease, or to a combination of these or other factors.

Nervous system Seizure, seizure recurrence.

DRUG INTERACTIONS 

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

Ritonavir and other Potent CYP3A Inhibitors Concomitant use of REVATIO with ritonavir and other 
potent CYP3A inhibitors is not recommended. 

Brief Summary of Prescribing Information.  

Consult Full Prescribing Information at REVATIOHCP.com 

CHPH_16.indd   1 8/26/2016   2:28:05 PM
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Other drugs that reduce blood pressure Alpha blockers. In drug-drug interaction 
studies, sildenafil (25 mg, 50 mg, or 100 mg) and the alpha-blocker doxazosin (4 mg or 
8 mg) were administered simultaneously to patients with benign prostatic hyperplasia 
(BPH) stabilized on doxazosin therapy. In these study populations, mean additional 
reductions of supine systolic and diastolic blood pressure of 7/7 mmHg, 9/5 mmHg, and 
8/4 mmHg, respectively, were observed. Mean additional reductions of standing blood 
pressure of 6/6 mmHg, 11/4 mmHg, and 4/5 mmHg, respectively, were also observed. 
There were infrequent reports of patients who experienced symptomatic postural 
hypotension. These reports included dizziness and light-headedness, but not syncope. 

Amlodipine. When sildenafil 100 mg oral was co-administered with amlodipine, 5 mg 
or 10 mg oral, to hypertensive patients, the mean additional reduction on supine blood 
pressure was 8 mmHg systolic and 7 mmHg diastolic. 

Monitor blood pressure when co-administering blood pressure  lowering drugs with 
REVATIO® (sildenafil).

USE IN SPECIFIC POPULATIONS

Pregnancy 
Pregnancy Category B There are no adequate and well-controlled studies of sildenafil 
in pregnant women. No evidence of teratogenicity, embryotoxicity, or fetotoxicity 
was observed in pregnant rats or rabbits dosed with sildenafil 200 mg/kg/day during 
organogenesis, a level that is, on a mg/m2 basis, 32- and 68-times, respectively, the 
recommended human dose (RHD) of 20 mg three times a day. In a rat pre- and postnatal 
development study, the no-observed-adverse-effect dose was 30 mg/kg/day (equivalent 
to 5-times the RHD on a mg/m2 basis).

Labor and Delivery The safety and efficacy of REVATIO during labor and delivery have 
not been studied.

Nursing Mothers It is not known if sildenafil or its metabolites are excreted in human 
breast milk. Because many drugs are excreted in human milk, caution should be exercised 
when REVATIO is administered to a nursing woman.

Pediatric Use In a randomized, double-blind, multi-center, placebo-controlled, parallel-
group, dose-ranging study, 234 patients with PAH, aged 1 to 17 years, body weight 
greater than or equal to 8 kg, were randomized, on the basis of body weight, to three 
dose levels of REVATIO, or placebo, for 16 weeks of treatment. Most patients had mild to 
moderate symptoms at baseline: WHO Functional Class I (32%), II (51%), III (15%), or IV 
(0.4%). One-third of patients had primary PAH; two-thirds had secondary PAH (systemic-
to-pulmonary shunt in 37%; surgical repair in 30%). Sixty-two percent of patients were 
female. Drug or placebo was administered three times a day. 

The primary objective of the study was to assess the effect of REVATIO on exercise 
capacity as measured by cardiopulmonary exercise testing in pediatric patients 
developmentally able to perform the test (n=115). Administration of REVATIO did not 
result in a statistically significant improvement in exercise capacity in those patients. No 
patients died during the 16-week controlled study. 

After completing the 16-week controlled study, a patient originally randomized to 
REVATIO remained on his/her dose of REVATIO or, if originally randomized to placebo, 
was randomized to low-, medium-, or high-dose REVATIO. After all patients completed 
16 weeks of follow-up in the controlled study, the blind was broken and doses were 
adjusted as clinically indicated. Patients treated with sildenafil were followed for a 
median of 4.6 years (range 2 days to 8.6 years). During the study, there were 42 reported 
deaths, with 37 of these deaths reported prior to a decision to titrate subjects to a lower 
dosage because of a finding of increased mortality with increasing REVATIO doses. For 
the survival analysis which included 37 deaths, the hazard ratio for high dose compared 
to low dose was 3.9, p=0.007. Causes of death were typical of patients with PAH. Use of 
REVATIO, particularly chronic use, is not recommended in children.

Geriatric Use Clinical studies of REVATIO did not include sufficient numbers of subjects 
aged 65 and over to determine whether they respond differently from younger subjects. 
Other reported clinical experience has not identified differences in responses between 
the elderly and younger patients. In general, dose selection for an elderly patient should 
be cautious, reflecting the greater frequency of decreased hepatic, renal, or cardiac 
function, and of concomitant disease or other drug therapy.

Patients with Hepatic Impairment No dose adjustment for mild to moderate 
impairment is required. Severe impairment has not been studied.

Patients with Renal Impairment No dose adjustment is required (including severe 
impairment CLcr <30 mL/min).

PATIENT COUNSELING INFORMATION 

•   Inform patients of contraindication of REVATIO with regular and/or intermittent use of 
organic nitrates.

•   Inform patients that sildenafil is also marketed as VIAGRA for erectile dysfunction. 
Advise patients taking REVATIO not to take VIAGRA or other PDE-5 inhibitors.

•   Advise patients to seek immediate medical attention for a sudden loss of vision in one 
or both eyes while taking REVATIO. Such an event may be a sign of NAION.

•   Advise patients to seek prompt medical attention in the event of sudden decrease or 
loss of hearing while taking REVATIO. These events may be accompanied by tinnitus 
and dizziness.

Rx only       Rev. June 2015

RVU751714-02      ©2015 Pfizer Inc.      All rights reserved.       June 2015

 

BY IAN LACY

Frontline Medical News

ROCKVILLE, MD.  – The majority of 
a Food and Drug Administration 
advisory panel agreed the benefit 
versus risk of prescription opioid 
cough suppressants for pediatric pa-
tients was not favorable. 

The voting was broken into multiple 
votes based on age range of patients 
and the specific opioid present in the 
cough syrup. Unlike other advisory 
committee meetings, this 
meeting did not focus on the 
treatment of a disease state, 
but rather on the treatment 
of a symptom.

On Sept. 11, 2017, the 
FDA’s Pediatric Advisory 
Committee voted 21-2, with 
one abstention, that the benefit versus 
the risk of opioid cough suppressants 
for pediatric patients was not favorable. 

This vote was preceded by two pre-
vious votes specifically questioning 
the use of codeine and hydrocodone 
in medications for pediatric patients. 
For codeine, the committee voted 
unanimously that the benefit versus 
risk was not favorable in pediatric 
patients aged 12 years to less than 18 
years.  

For hydrocodone, the committee 
asked two questions: 1) Was the ben-
efit versus risk favorable for pediatric 
patients aged 6 years to less than 12 
years? and 2) Was the benefit versus 
risk favorable for pediatric patients 
aged 12 years to less than 18 years? 
On the vote for patients aged 6 years 
to less than 12 years, the committee 
voted 23-1, with no abstention, that 
it was not favorable. The committee 
likewise voted 23-1 that it wasn’t fa-
vorable in patients aged 12 to less than 
18 years.

Due to the wide scope of this 
committee, the voting was based on 
presentations from pharmaceutical 
company representatives presenting 
the results of industry-led studies 
and independent researchers.

According to Sharon Levy, MD, 
MPH, adolescents are the most at-
risk population for opioid misuse. 
This susceptibility is due to the 
developmental neurobiology of ado-
lescent brains. A region of the brain 
associated with the reward pathway, 
nucleus accumbens, is developing 
in adolescents and plays a role in 

PEDIATRIC PULMONARY MEDICINE 

FDA advisory committee 
rejects opioids in 
children’s cough syrup

VIEW ON THE NEWS
Susan Millard, MD, FCCP, com-

ments: Pediatric pulmonol-

ogists talk 

about this all 

the time but 

it is usually 

primary care 

and urgent 

care providers 

who give chil-

dren cough 

suppressants 

that don’t work and are po-

tentially dangerous. I don’t 

understand why they aren’t 

taken off the market.

salience. Salience, or the differenti-
ation between important versus un-
important rewards, varies widely by 
age group. Young children show lit-
tle salience with rewards, and treat 
rewards equivocally. Adults have a 
proportional response to rewards 
with accurate salience. Adolescents, 
on the other hand, are unhappy 
with small rewards, but receive a 
massive return with large rewards. 
This type of neurobiological feed-
back makes adolescents “vulnerable 

to develop substance use 
disorders.” 

Dr. Levy also noted a cor-
relation between prescribed 
opioid use and alcohol, 
marijuana, and tobacco use 
as contributing factors to 
opioid misuse. When opi-

oids are prescribed for pain manage-
ment, there is an adjusted odds ratio 
(AOR) of 1.33, indicating a high 
likelihood of misuse. Similar AORs 
are seen in adolescents who have 
used marijuana, cigarettes, and alco-
hol: 2.44, 1.25, and 1.23, respectively.

Sovereign pharmaceuticals rep-
resentative Leonard Lawrence 
presented the findings of a phar-
macokinetic study for hydrocodone 
and guaifenesin in 25-35 pediatric 
patients evenly divided into groups 
aged 6 years to less than 12 years, 
and 12 years to less than 18 years. 
According to Mr. Lawrence, co-
deine appears “to be a greater risk 
in children younger than 12 years, 
and should not be used” because of 
difficulty breathing. Mr Lawrence 

Continued on following page
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For uncontrolled asthma in patients aged ≥6 years on ICS or ICS + L ABA

SPIRIVA RESPIMAT—A diff erent approach adds 
new expectations for asthma
SPIRIVA RESPIMAT, 1.25 mcg, is a bronchodilator indicated for the long-term, once-daily, 
maintenance treatment of asthma in patients 6 years of age and older. SPIRIVA RESPIMAT 
is not indicated for relief of acute bronchospasm.

IMPORTANT SAFETY INFORMATION

SPIRIVA RESPIMAT is contraindicated in patients with a hypersensitivity to tiotropium, ipratropium, or 
any component of this product. Immediate hypersensitivity reactions, including angioedema (including 
swelling of the lips, tongue, or throat), itching, or rash have been reported.

SPIRIVA RESPIMAT is intended as a once-daily maintenance treatment for asthma and should not 
be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes of 
bronchospasm. In the event of an attack, a rapid-acting beta

2
-agonist should be used.

Immediate hypersensitivity reactions, including urticaria, angioedema (including swelling of the lips, 
tongue, or throat), rash, bronchospasm, anaphylaxis, or itching may occur after administration of 
SPIRIVA RESPIMAT. If such a reaction occurs, discontinue SPIRIVA RESPIMAT at once and consider 
alternative treatments. Given the similar structural formula of atropine to tiotropium, patients with a 
history of hypersensitivity reactions to atropine or its derivatives should be closely monitored for similar 
hypersensitivity reactions to SPIRIVA RESPIMAT.

Inhaled medicines, including SPIRIVA RESPIMAT, may cause paradoxical bronchospasm. If this occurs, 
it should be treated with an inhaled short-acting beta

2
-agonist, such as albuterol. Treatment with 

SPIRIVA RESPIMAT should be stopped and other treatments considered.

SPIRIVA RESPIMAT should be used with caution in patients with narrow-angle glaucoma. Prescribers 
and patients should be alert for signs and symptoms of acute narrow-angle glaucoma (e.g., eye pain or 
discomfort, blurred vision, visual halos or colored images in association with red eyes from conjunctival 
congestion and corneal edema). Instruct patients to consult a physician immediately should any of these 
signs or symptoms develop.

EXPANDED INDIC ATION

For asthma patients 6 years and older

went on to say that these effects 
were exacerbated in obese children 
with lung disease or obstructive 
sleep apnea. 

Victor S. Sloan, MD, of UCB in 
Brussels, presented an internal re-
view of Tussionex, a combination 
cough medicine (hydrocodone/
chlorpheniramine). This review 
took into account modern phar-
macovigilance methods, changes 
in clinical practice, and a literature 
review. “Upon annual review, UCB 
determined that benefit risk bal-
ance for use of Tussionex for cough 
in children was no longer favor-
able,” said Dr. Sloan. Based on the 
results of the review, UCB has filed 
a label supplement to limit use of 
Tussionex to patients aged 18 years 
or older.

“Codeine, in particular, is an anti-
quated drug,” said Kathleen Neville, 
MD, pediatrics and clinical phar-
macology section chief of Arkansas 
Children’s Hospital, Little Rock. 

ilacy@frontlinemedcom.com

On Twitter @ilacy_19
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Faster multiplex PCR led to faster hospital discharges
BY AMY KARON

Frontline Medical News

SAN DIEGO – Switching to a faster, 
more comprehensive multiplex PCR 
viral respiratory assay enabled a 
hospital to discharge young children 
with acute respiratory illnesses soon-
er, prescribe oseltamivir more often, 
and curtail the use of antibiotics and 
thoracic radiography, Rangaraj Selva-
rangan, PhD, reported at an annual 
meeting on infectious disease.

The study shows how rapid mul-
tiplex PCR testing can facilitate 
antimicrobial stewardship, said Dr. 
Selvarangan, who is a professor at 
the University of Missouri Kansas 
City School of Medicine and direc-
tor of the microbiology laboratory at 
Children’s Mercy Kansas City. “Our 
antimicrobial stewardship programs 
monitor these test results daily, add 
notes, and make recommendations 
on antibiotic choices,” he said.

  Acute respiratory illness is a lead-
ing reason for pediatric hospitaliza-
tion, is usually viral in nature, and 
continues to fuel the overuse of an-
tibiotics. Multiplex PCR respiratory 
panel assays have been available in 
the United States for about a decade, 
but uptake has varied. “As one of the 
early adopters of the technology, we 
wanted to see how it might affect 
patient care,” Dr. Selvarangan said. 

For the study, the researchers 

compared hospital records from 
December 2008 through May 2012, 
when Children’s Mercy hospital 
used the Luminex xTAG Respiratory 
Viral Panel, with records from Au-
gust 2012 through June 2015, after 

the hospital had switched over to 
the BioFire FilmArray Respiratory 
Panel. FilmArray targets the same 
17 viral pathogens as the Luminex 
panel, but also targets Bordetella 
pertussis, Chlamydia pneumoniae, 

and Mycoplasma pneumoniae, sea-
sonal influenza A, parainfluenza 
type 4, and four coronaviruses. 

The study included children aged 
up to 2 years who were not on im-
munosuppressive medications, in the 

Continued from previous page
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IMPORTANT SAFETY INFORMATION (continued)

Since dizziness and blurred vision may occur with the use of SPIRIVA RESPIMAT, caution patients 
about engaging in activities such as driving a vehicle, or operating appliances or machinery.

SPIRIVA RESPIMAT should be used with caution in patients with urinary retention. Prescribers and 
patients should be alert for signs and symptoms of urinary retention (e.g., diffi culty passing urine, painful 
urination), especially in patients with prostatic hyperplasia or bladder-neck obstruction. Instruct patients 
to consult a physician immediately should any of these signs or symptoms develop.

Patients with moderate to severe renal impairment (creatinine clearance of <60 mL/min) treated with 
SPIRIVA RESPIMAT should be monitored closely for anticholinergic side effects.

The most common adverse reactions >2% incidence and higher than placebo with SPIRIVA RESPIMAT 
(placebo) in asthma trials in adults were pharyngitis 15.9% (12.4%), headache 3.8% (2.7%), bronchitis 
3.3% (1.4%), and sinusitis 2.7% (1.4%). The adverse reaction profi le for adolescent and pediatric 
patients was comparable to that observed in adult patients with asthma.

SPIRIVA RESPIMAT may interact additively with concomitantly used anticholinergic medications. Avoid 
administration of SPIRIVA RESPIMAT with other anticholinergic-containing drugs.

Inform patients not to spray SPIRIVA RESPIMAT into the eyes as this may cause blurring of vision and 
pupil dilation.

Please see Brief Summary of full Prescribing Information on the following pages.

Reference: SPIRIVA RESPIMAT [package insert]. Ridgefi eld, CT: 
Boehringer Ingelheim Pharmaceuticals, Inc; 2017.

*For peak forced expiratory volume in 1 second (FEV
1, 0-3hr

) and trough FEV
1
.

† In clinical trials, an asthma exacerbation was defi ned as an episode of progressive increase in ≥1 asthma symptom(s) (like shortness of breath, cough, 
wheezing, chest tightness, or some combination of these symptoms) or a decrease of a patient’s best morning peak expiratory fl ow (PEF) of 30% from 
a patient’s mean morning PEF for ≥2 consecutive days that required the initiation or increase in treatment with systemic steroids for ≥3 days.

 ICS, inhaled corticosteroids; LABA, long-acting beta
2
-agonist.

SPIRIVA RESPIMAT is an add-on maintenance treatment for asthma with 
proven efficacy and a demonstrated safety profile for patients aged ≥6 years

SPIRIVA RESPIMAT for ASTHMA | 1.25 mcg /puff

Visit AddOnForAsthma.com to learn more

Improves lung function* 
in asthma patients on 
ICS or ICS + LABA

Works differently
to address 

bronchoconstriction

Reduces the risk and 
rate of exacerbations

in adult patients†

NICU, or hospitalized for more than 
7 days. For this population, the two 
panels yielded similar rates of positiv-
ity overall (about 60%) and for indi-
vidual viruses, Dr. Selvarangan said. A 
total of 810 patients tested positive for 
at least one virus on the Luminex pan-
el, and 2,096 patients tested positive 
on FilmArray. Results for FilmArray 
were available within a median of 4 

hours, versus 29 hours for Luminex 
(P less than .001). The prevalence of 
empiric antibiotic therapy was 44% 
during the Luminex era and 28% after 
the hospital switched to FilmArray 
(P less than .001). Rates of antibiotic 
discontinuation rose from 16% with 
Luminex to 23% with FilmArray (P 
less than .01). Strikingly, oseltamivir 
prescriptions rose fivefold (from 17% 

to 85%; P less than .001) after the hos-
pital began using FilmArray, which 
covers seasonal influenza. Finally, use 
of chest radiography fell significantly 
in both infants and older children 
after the hospital began using FilmAr-
ray instead of Luminex.

This study is one of the first to 
directly compare clinical outcomes 

Continued on following page Dr. Rangaraj Selvarangan, PhD
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SPIRIVA® Respimat® (tiotropium bromide)  
inhalation spray

FOR ORAL INHALATION

BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing 
Information.

INDICATIONS AND USAGE: Maintenance Treatment 
of Chronic Obstructive Pulmonary Disease: SPIRIVA 
RESPIMAT (tiotropium bromide) is indicated for the long-
term, once-daily, maintenance treatment of bronchospasm 
associated with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and emphysema. 
SPIRIVA RESPIMAT is indicated to reduce exacerbations 
in COPD patients. Important Limitation of Use: SPIRIVA 
RESPIMAT is NOT indicated for the relief of acute broncho-
spasm. Maintenance Treatment of Asthma: SPIRIVA 
RESPIMAT is a bronchodilator indicated for the long-term, 
once-daily, maintenance treatment of asthma in patients 
6 years of age and older. Important Limitation of Use: 
SPIRIVA RESPIMAT is NOT indicated for the relief of acute  
bronchospasm.

CONTRAINDICATIONS: SPIRIVA RESPIMAT is contrain-
dicated in patients with a hypersensitivity to tiotropium, 
ipratropium, or any component of this product [see 
Warnings and Precautions]. In clinical trials with SPIRIVA 
RESPIMAT, immediate hypersensitivity reactions, includ-
ing angioedema (including swelling of the lips, tongue, or 
throat), itching, or rash have been reported [see Warn-
ings and Precautions].

WARNINGS AND PRECAUTIONS: Not for Acute Use: 
SPIRIVA RESPIMAT is intended as a once-daily mainte-
nance treatment for COPD and asthma and should not 
be used for the relief of acute symptoms, i.e., as rescue 
therapy for the treatment of acute episodes of broncho-
spasm. In the event of an acute attack, a rapid-acting 
beta2-agonist should be used. Immediate Hypersensi-
tivity Reactions: Immediate hypersensitivity reactions, 
including urticaria, angioedema (including swelling of the 
lips, tongue or throat), rash, bronchospasm, anaphylaxis, 
or itching may occur after administration of SPIRIVA 
RESPIMAT. If such a reaction occurs, therapy with 
SPIRIVA RESPIMAT should be stopped at once and alter-
native treatments should be considered. Given the similar 
structural formula of atropine to tiotropium, patients with 
a history of hypersensitivity reactions to atropine or its 
derivatives should be closely monitored for similar hyper-
sensitivity reactions to SPIRIVA RESPIMAT. Paradoxical 
Bronchospasm: Inhaled medicines, including SPIRIVA 
RESPIMAT, may cause paradoxical bronchospasm. If this 
occurs, it should be treated immediately with an inhaled 
short-acting beta2-agonist such as albuterol. Treat-
ment with SPIRIVA RESPIMAT should be stopped and 
other treatments considered Worsening of Narrow- 
Angle Glaucoma: SPIRIVA RESPIMAT should be used 
with caution in patients with narrow-angle glaucoma. Pre-
scribers and patients should be alert for signs and symp-
toms of acute narrow-angle glaucoma (e.g., eye pain or 
discomfort, blurred vision, visual halos or colored images 
in association with red eyes from conjunctival congestion 
and corneal edema). Instruct patients to consult a physi-
cian immediately should any of these signs or symptoms 
develop. Worsening of Urinary Retention: SPIRIVA 
RESPIMAT should be used with caution in patients with 
urinary retention. Prescribers and patients should be 
alert for signs and symptoms of urinary retention (e.g., 
difficulty passing urine, painful urination), especially  
in patients with prostatic hyperplasia or bladder- 
neck obstruction. Instruct patients to consult a physician  
immediately should any of these signs or symptoms 
develop. Renal Impairment: As a predominantly 
renally excreted drug, patients with moderate to severe 
renal impairment (creatinine clearance of <60 mL/min) 
treated with SPIRIVA RESPIMAT should be monitored 
closely for anticholinergic side effects.

ADVERSE REACTIONS: The following adverse reactions 
are described, or described in greater detail, in other sec-
tions: Immediate hypersensitivity reactions [see Warn-
ings and Precautions]; Paradoxical bronchospasm [see 
Warnings and Precautions]; Worsening of narrow-angle  
glaucoma [see Warnings and Precautions]; Worsening 
of urinary retention [see Warnings and Precautions]. 
Because clinical trials are conducted under widely varying 
conditions, the incidence of adverse reactions observed 
in the clinical trials of a drug cannot be directly compared 

to the incidences in the clinical trials of another drug and 
may not reflect the incidences observed in practice. 
Since the same active ingredient (tiotropium bromide) is 
administered to COPD and asthma patients, prescribers 
and patients should take into account that the observed 
adverse reactions could be relevant for both patient 
populations independent of dosage strength. Clinical  
Trials Experience in Chronic Obstructive Pulmonary 
Disease: The SPIRIVA RESPIMAT clinical development 
program included ten placebo controlled clinical trials in 
COPD. Two trials were four-week cross-over trials and 
eight were parallel group trials. The parallel group trials 
included a three week dose-ranging trial, two 12-week 
trials, three 48-week trials, and two trials of 4-week and 
24 week duration conducted for a different program that 
contained tiotropium bromide 5 mcg treatment arms. The 
primary safety database consists of pooled data from the 
7 randomized, parallel-group, double-blind, placebo-con-
trolled studies of 4-48 weeks in treatment duration. 
These trials included 6565 adult COPD patients (75% 
males and 25% females) 40 years of age and older. Of 
these patients, 3282 patients were treated with SPIRIVA 
RESPIMAT 5 mcg and 3283 received placebo. The 
SPIRIVA RESPIMAT 5 mcg group was composed mostly 
of Caucasians (78%) with a mean age of 65 years and 
a mean baseline percent predicted post-bronchodilator  
FEV1 of 46%. In these 7 clinical trials, 68.3% of patients 
exposed to SPIRIVA RESPIMAT 5 mcg reported an 
adverse event compared to 68.7% of patients in the 
placebo group. There were 68 deaths in the SPIRIVA 
RESPIMAT 5 mcg treatment group (2.1%) and 52 deaths 
(1.6%) in patients who received placebo. The percent-
age of SPIRIVA RESPIMAT patients who discontinued due 
to an adverse event were 7.3% compared to 10% with 
placebo patients. The percentage of SPIRIVA RESPIMAT 
5 mcg patients who experienced a serious adverse 
event were 15.0% compared to 15.1% with placebo 
patients. In both groups, the adverse event most com-
monly leading to discontinuation was COPD exacerbation 
(SPIRIVA RESPIMAT 2.0%, placebo 4.0%) which was 
also the most frequent serious adverse event. The most 
commonly reported adverse reactions were pharyngitis, 
cough, dry mouth, and sinusitis (Table 1). Other adverse 
reactions reported in individual patients and consistent 
with possible anticholinergic effects included constipa-
tion, dysuria, and urinary retention. Table 1 shows all 
adverse reactions that occurred with an incidence of 
>3% in the SPIRIVA RESPIMAT 5 mcg treatment group, 
and a higher incidence rate on SPIRIVA RESPIMAT 5 mcg 
than on placebo. 

Table 1  Number (Percentage) of COPD Patients 
Exposed to SPIRIVA RESPIMAT 5 mcg with 
Adverse Reactions >3% (and Higher than 
Placebo): Pooled Data from 7 Clinical Trials 
with Treatment Periods Ranging between 4 
and 48 Weeks in COPD Patients 

Body System  
(Reaction)*

SPIRIVA 
RESPIMAT 5 mcg 
[n=3282]

Placebo
[n=3283]

Gastrointestinal 
Disorders

Dry mouth 134 (4.1) 52 (1.6)

Infections and 
Infestations

Pharyngitis 378 (11.5) 333 (10.1)

Respiratory, Thoracic, 
and Mediastinal 
Disorders

Cough 190 (5.8) 182 (5.5)

Sinusitis 103 (3.1) 88 (2.7)

*Adverse reactions include a grouping of similar terms

Other reactions that occurred in the SPIRIVA RESPIMAT 
5 mcg group at an incidence of 1% to 3% and at a 
higher incidence rate on SPIRIVA RESPIMAT 5 mcg than 
on placebo included: Cardiac disorders: palpitations; 
Gastrointestinal disorders: constipation; gastroesopha-
geal reflux disease; oropharyngeal candidiasis; Nervous 
system disorders: dizziness; Respiratory, thoracic, and 
mediastinal disorders: dysphonia; Skin and subcutane-
ous tissue disorders: pruritus, rash; Renal and urinary 
disorders: urinary tract infection. Less Common Adverse 
Reactions: Among the adverse reactions observed in the 

clinical trials with an incidence of <1% and at a higher 
incidence rate on SPIRIVA RESPIMAT 5 mcg than on 
placebo were: dysphagia, gingivitis, intestinal obstruc-
tion including ileus paralytic, joint swelling, dysuria, 
urinary retention, epistaxis, laryngitis, angioedema, 
dry skin, skin infection, and skin ulcer. Clinical Trials  
Experience in Asthma: Adult Patients: SPIRIVA 
RESPIMAT 2.5 mcg has been compared to placebo in four 
placebo-controlled parallel-group trials ranging from 12 
to 52 weeks of treatment duration in adult patients (aged 
18 to 75 years) with asthma. The safety data described 
below are based on one 1-year, two 6-month and one 
12-week randomized, double-blind, placebo-controlled 
trials in a total of 2849 asthma patients on background 
treatment of at least ICS or ICS and long-acting beta 
agonist (ICS/LABA). Of these patients, 787 were treated 
with SPIRIVA RESPIMAT at the recommended dose of  
2.5 mcg once-daily; 59.7% were female and 47.5% were  
Caucasian with a mean age of 43.7 years and a mean 
post-bronchodilator percent predicted forced expiratory  
volume in 1 second (FEV

1
) of 90.0% at baseline.  

Table 2 shows all adverse reactions that occurred with 
an incidence of >2% in the SPIRIVA RESPIMAT 2.5 mcg 
treatment group, and a higher incidence rate on SPIRIVA 
RESPIMAT 2.5 mcg than on placebo.

Table 2 Number (Percentage) of Asthma Patients 
Exposed to SPIRIVA RESPIMAT 2.5 mcg 
with Adverse Reactions >2% (and Higher 
than Placebo): Pooled Data from 4 Adult 
Clinical Trials with Treatment Periods 
Ranging between 12 and 52 Weeks in 
Asthma Patients 

Body System  
(Reaction)*

SPIRIVA 
RESPIMAT  
2.5 mcg
[n=787]

Placebo
[n=735]

Respiratory, Thoracic, and 
Mediastinal Disorders

Pharyngitis
Sinusitis
Bronchitis

125 (15.9) 
21 (2.7)
26 (3.3)

91 (12.4)
10 (1.4)
10 (1.4)

Nervous System Disorders

Headache 30 (3.8) 20 (2.7)

*Adverse reactions include a grouping of similar terms

Other reactions that occurred in the SPIRIVA RESPIMAT 
2.5 mcg group at an incidence of 1% to 2% and at a 
higher incidence rate on SPIRIVA RESPIMAT 2.5 mcg 
than on placebo included: Nervous system disorders:  
dizziness; Gastrointestinal disorders: oropharyngeal, 
candidiasis, diarrhea; Respiratory, thoracic, and medias-
tinal disorders: cough, rhinitis allergic; Renal and urinary 
disorders: urinary tract infection; General disorders and 
administration site conditions: pyrexia; and Vascular dis-
orders: hypertension. Less Common Adverse Reactions: 
Among the adverse reactions observed in the clinical 
trials with an incidence of 0.5% to <1% and at a higher 
incidence rate on SPIRIVA RESPIMAT 2.5 mcg than on 
placebo were: palpitations, dysphonia, acute tonsillitis, 
tonsillitis, rhinitis, herpes zoster, gastroesophageal reflux 
disease, oropharyngeal discomfort, abdominal pain 
upper, insomnia, hypersensitivity (including immediate 
reactions), angioedema, dehydration, arthralgia, muscle 
spasms, pain in extremity, chest pain, hepatic func-
tion abnormal, liver function test abnormal. Adolescent 
Patients Aged 12 to 17 years: SPIRIVA RESPIMAT 2.5 mcg 
has been compared to placebo in two placebo-controlled  
parallel-group trials ranging from 12 to 48 weeks of 
treatment duration in adolescent patients with asthma. 
The safety data described below are based on one 
48-week and one 12-week double-blind, placebo- 
controlled trials in a total of 789 adolescent asthma 
patients on background treatment of at least ICS or ICS 
plus one or more controller. Of these patients, 252 were 
treated with SPIRIVA RESPIMAT at the recommended 
dose of 2.5 mcg once-daily; 63.9% were male and 
95.6% were Caucasian with a mean age of 14.3 years 
and a mean post-bronchodilator percent predicted FEV

1 

of 98.3% at baseline. The adverse reaction profile for 
adolescent patients with asthma was comparable to 
that observed in adult patients with asthma. Pediat-
ric Patients Aged 6 to 11 years: SPIRIVA RESPIMAT  
2.5 mcg has been compared to placebo in two placebo- 
controlled parallel-group trials ranging from 12 to  

between two assays, Dr. Selvarangan 
noted. 

“For the individual patient, having 
more rapid diagnostic methods for 
viral infections not only allows for 
the prompt initiation of the correct 
therapy, but helps to avoid the in-
correct prescription of antibiotics 
for viral disease,” said Vera A. De 

Palo, MD, FCCP. “For community 
health in general, the authors in-
dicate the important antimicrobial 
stewardship benefits of the more 
comprehensive multiplex PCR viral 
respiratory assay.”

Dr. Selvarangan disclosed grant 
support from both Biofire Diagnos-
tics and Luminex, and an advisory 
relationship with BioFire.

Continued from previous page

VIEW ON THE NEWS

Susan Millard, MD, FCCP, comments: I have found film arrays to 

be incredibly useful in certain situations. I also prefer it over 

ordering a mycoplasma IgM for the diagnosis of mycoplasma. 

The blood tests can cross-react with viral respiratory tract ill-

nesses leading a clinician to treat with a macrolide, for exam-

ple, when the illness was really precipitated by a respiratory 

virus.
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48 weeks of treatment duration in pediatric patients 
aged 6 to 11 years with asthma. The safety data are 
based on one 48-week and one 12-week double-blind,  
placebo-controlled trials in a total of 801 pediatric 
asthma patients aged 6 to 11 years on background 
treatment of at least ICS or ICS plus one or more con-
troller. Of these patients, 271 were treated with SPIRIVA 
RESPIMAT at the recommended dose of 2.5 mcg  
once-daily; 71.2% were male and 86.7% were Cau-
casian with a mean age of 8.9 years and a mean 
post-bronchodilator percent predicted FEV1 of 97.9% 
at baseline. The adverse reaction profile for pediatric 
patients aged 6 to 11 years with asthma was compa-
rable to that observed in adult patients with asthma 
SPIRIVA RESPIMAT 5 mcg also has been compared to 
placebo in seven placebo-controlled parallel-group trials 
ranging from 12 to 52 weeks of treatment duration in  
4149 adult patients (aged 18 to 75 years) with asthma 
and in two placebo-controlled parallel-group trials 
ranging from 12 to 48 weeks of treatment duration in 
789 adolescent patients (1370 adults and 264 adoles-
cents receiving SPIRIVA RESPIMAT 5 mcg once-daily). 
The adverse reaction profile for SPIRIVA RESPIMAT  
5 mcg in patients with asthma was comparable to that 
observed with SPIRIVA RESPIMAT 2.5 mcg in patients 
with asthma. Postmarketing Experience: In addition 
to the adverse reactions observed during the SPIRIVA 
RESPIMAT clinical trials in COPD, the following adverse 
reactions have been observed during post-approval use 
of SPIRIVA RESPIMAT 5 mcg and another tiotropium 
formulation, SPIRIVA® HandiHaler® (tiotropium bromide 
inhalation powder). 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:  
Glaucoma, intraocular pressure increased, vision 
blurred; Atrial fibrillation, tachycardia, supraventricu-
lar tachycardia; Bronchospasm; Glossitis, stomatitis;  
Dehydration; Insomnia; Hypersensitivity (including  
immediate reactions), and urticaria.

DRUG INTERACTIONS: Concomitant Respiratory  
Medications: SPIRIVA RESPIMAT has been used 
concomitantly with short-acting and long-acting  
sympathomimetic (beta-agonists) bronchodilators, meth-
ylxanthines, oral and inhaled steroids, antihistamines, 
mucolytics, leukotriene modifiers, cromones, and anti-
IgE treatment without increases in adverse reactions.  
Anticholinergics: There is potential for an additive 
interaction with concomitantly used anticholinergic med-
ications. Therefore, avoid coadministration of SPIRIVA 
RESPIMAT with other anticholinergic-containing drugs as 
this may lead to an increase in anticholinergic adverse 
effects [see Warnings and Precautions and Adverse Reac-
tions].

USE IN SPECIFIC POPULATIONS: Pregnancy: 
Risk Summary: The limited human data with SPIRIVA 
RESPIMAT use during pregnancy are insufficient to 
inform a drug-associated risk of adverse pregnancy- 
related outcomes. There are risks to the mother and 
the fetus associated with poorly controlled asthma in 
pregnancy [see Clinical Considerations]. Based on ani-

mal reproduction studies, no structural abnormalities 
were observed when tiotropium was administered by  
inhalation to pregnant rats and rabbits during the period 
of organogenesis at doses 790 and 8 times, respectively, 
the maximum recommended human daily inhalation 
dose (MRHDID). Increased post-implantation loss was 
observed in rats and rabbits administered tiotropium 
at maternally toxic doses 430 times and 40 times the 
MRHDID, respectively [see Data]. The estimated back-
ground risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have 
a background risk of birth defect, loss or other adverse 
outcomes. In the U.S. general population, the estimated 
background risk of major birth defects and miscar-
riage in clinically recognized pregnancies is 2% to 4% 
and 15% to 20%, respectively. Clinical Considerations:  
Disease-Associated Maternal and/or Embryo-Fetal Risk: 
Poorly or moderately controlled asthma in pregnancy 
increases the maternal risk of preeclampsia and infant 
prematurity, low birth weight, and small for gestational 
age. The level of asthma control should be closely moni-
tored in pregnant women and treatment adjusted as nec-
essary to maintain optimal control. Data: Animal Data: In 
2 separate embryo-fetal development studies, pregnant 
rats and rabbits received tiotropium during the period 
of organogenesis at doses up to approximately 790 
and 8 times the maximum recommended human daily 
inhalation dose (MRHDID), respectively (on a mcg/m2  
basis at inhalation doses of 1471 and 7 mcg/kg/day in 
rats and rabbits, respectively). No evidence of structural 
abnormalities was observed in rats or rabbits. However, 
in rats, tiotropium caused fetal resorption, litter loss, 
decreases in the number of live pups at birth and the 
mean pup weights, and a delay in pup sexual matura-
tion at tiotropium doses of approximately 40 times the 
MRHDID (on a mcg/m2 basis at a maternal inhalation 
dose of 78 mcg/kg/day). In rabbits, tiotropium caused an 
increase in post-implantation loss at a tiotropium dose 
of approximately 430 times the MRHDID (on a mcg/m2 

basis at a maternal inhalation dose of 400 mcg/kg/day). 
Such effects were not observed at approximately 5 and 
95 times the MRHDID, respectively (on a mcg/m2 basis 
at inhalation doses of 9 and 88 mcg/kg/day in rats and 
rabbits, respectively). Lactation: Risk Summary: There 
are no data on the presence of tiotropium in human milk, 
the effects on the breastfed infant, or the effects on milk 
production. Tiotropium is present in milk of lactating rats; 
however, due to species-specific differences in lactation 
physiology, the clinical relevance of these data are not 
clear [see Data]. The developmental and health benefits 
of breastfeeding should be considered along with the 
mother’s clinical need for SPIRIVA RESPIMAT and any 
potential adverse effects on the breastfed child from 
SPIRIVA RESPIMAT or from the underlying maternal con-
dition. Data: The distribution of tiotropium bromide into 
milk was investigated after a single intravenous admin-
istration of 10 mg/kg to lactating rats. Tiotropium and/or 
its metabolites are present in the milk of lactating rats at 
concentrations above those in plasma. Pediatric Use: 
The safety and efficacy of SPIRIVA RESPIMAT 2.5 mcg 
have been established in pediatric patients aged 6 to  

17 years with asthma in 6 clinical trials up to 1 year 
in duration. In three clinical trials, 327 patients aged 
12 to 17 years with asthma were treated with SPIRIVA 
RESPIMAT 2.5 mcg; in three additional clinical trials,  
345 patients aged 6 to 11 years with asthma were 
treated with SPIRIVA RESPIMAT 2.5 mcg. Patients in 
these age groups demonstrated efficacy results similar to 
those observed in patients aged 18 years and older with 
asthma. The safety and efficacy of SPIRIVA RESPIMAT 
have not been established in pediatric patients less than 
6 years of age. The safety of SPIRIVA RESPIMAT 2.5 mcg 
has been studied in pediatric patients with asthma aged  
1 to 5 years who were on background treatment of at least 
ICS in one placebo-controlled clinical trial of 12 weeks 
duration (36 treated with SPIRIVA RESPIMAT 2.5 mcg 
and 34 with placebo RESPIMAT). In this study, SPIRIVA 
RESPIMAT or placebo RESPIMAT was delivered with the 
AeroChamber Plus Flow-Vu® valved holding chamber 
with facemask once daily. The majority of the patients 
in the trial were male (60.4%) and Caucasian (76.2%) 
with a mean age of 3.1 years. The adverse reaction 
profile was similar to that observed in adults and older 
pediatric patients [See Adverse Reactions]. In Vitro Char-
acterization Studies with Valved Holding Chamber: Dose 
delivery and fine particle fraction of SPIRIVA RESPIMAT 
when administered via a valved holding chamber (Aero-
Chamber Plus Flow-Vu® with or without face mask) was 
assessed by in vitro studies. Inspiratory flow rates of 4.9, 
8.0, and 12.0 L/min in combination with holding times of 
0, 2, 5, and 10 seconds were tested. The flow rates were 
selected to be representative of inspiratory flow rates of 
children aged 6 to 12 months, 2 to 5 years, and over  
5 years, respectively. Table 3 summarizes the results for 
delivered dose under the respective test conditions and 
configurations. The in vitro study data show a reduction 
of the absolute delivered dose through the valved holding 
chamber. However, in terms of dose per kilogram of body 
weight the data suggest that under all tested conditions 
the dose of SPIRIVA RESPIMAT delivered by the Aero-
Chamber Plus Flow-Vu® valved holding chamber with 
mask will at least lead to a dosing comparable to that of 
adults without use of a holding chamber and mask (Table 
3). The fine particle fraction (< 5 μm) across the flow 
rates used in these studies was 69-89% of the delivered 
dose through the valved holding chamber, consistent 
with the removal of the coarser fraction by the holding 
chamber. In contrast, the fine particle fraction for SPIRIVA 
RESPIMAT delivered without a holding chamber typically 
represents approximately 60% of the delivered dose. 
Geriatric Use: Based on available data, no adjustment 
of SPIRIVA RESPIMAT dosage in geriatric patients is war-
ranted. Thirty nine percent of SPIRIVA RESPIMAT clinical 
trial patients with COPD were between 65 and 75 years 
of age and 14% were greater than or equal to 75 years of 
age. Approximately seven percent of SPIRIVA RESPIMAT 
clinical trial patients with asthma were greater than or 
equal to 65 years of age. The adverse drug reaction 
profiles were similar in the older population compared 
to the patient population overall. Renal Impairment: 
Patients with moderate to severe renal impairment (cre-
atinine clearance of <60 mL/min) treated with SPIRIVA 
RESPIMAT should be monitored closely for anticholiner-
gic side effects [see Warnings and Precautions]. Hepatic 
Impairment: The effects of hepatic impairment on the 
pharmacokinetics of tiotropium were not studied.

OVERDOSAGE: High doses of tiotropium may lead to 
anticholinergic signs and symptoms. However, there 
were no systemic anticholinergic adverse effects  
following a single inhaled dose of up to 282 mcg tiotro-
pium dry powder in 6 healthy volunteers. Dry mouth/
throat and dry nasal mucosa occurred in a dose- 
dependent [10-40 mcg daily] manner, following 14-day 
dosing of up to 40 mcg tiotropium bromide inhalation 
solution in healthy subjects. Treatment of overdosage 
consists of discontinuation of SPIRIVA RESPIMAT together 
with institution of appropriate symptomatic and/or  
supportive therapy. 
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Table 3  In Vitro Medication Delivery through AeroChamber Plus Flow-Vu® Valved Holding Chamber with 
Face Mask at Different low Rates and Holding Times Using the Dose 2.5 mcg (as two actuations)

Flow Rate
(L/min) and  

corresponding age
Mask

Holding Time
(seconds)

Mean Medication Delivery 
through AeroChamber Plus 
Flow-Vu® per Dose (mcg)

Body Weight 
50th Percentile 

(kg)a

Medication Delivered 
per Dose
(ng/kg)b

4.9

(6 to 12 Months)
small

0
2
5
10

0.85
0.86
0.55
0.62

7.5-9.9

86-113
87-115
56-73
63-83

8.0

(2 to 5 Years)
medium

0
2
5
10

0.74
0.93
0.72
0.57

12.3-18.0

41-60
52-76
40-59
32-46

12.0

(> 5 Years)
medium

0
2
5
10

1.16
0.96
0.78
0.61

18.0

64
53
43
34

a Centers for Disease Control growth charts, developed by the National Center for Health Statistics in collaboration with the National 
Center for Chronic Disease Prevention and Health Promotion (2009).

Body weight values correspond to the average of the 50 percentile weight for boys and girls at the ages indicated.
bInhalation of SPIRIVA RESPIMAT 2.5 mcg dose (as two actuations) in a 70-kg adult without use of a valved holding chamber and 

mask delivers approximately 2.5 mcg, or 36 ng/kg.

PEDIATRIC PULMONARY MEDICINE 

Guidelines cut ACS hospital returns in sickle cell disease
BY HEIDI SPLETE

Frontline Medical News

Children with sickle cell disease 
who experience acute chest 

syndrome benefit from the current 

guideline-recommended antibiotic 
regimen, based on data from more 
than 7,000 patients. 

Although acute chest syndrome 
(ACS) is among the most common 
complications of sickle cell disease 

(SCD), data on the effectiveness of 
the recommended antibiotic ther-
apies (macrolides and cephalospo-
rins) are lacking, wrote David G. 
Bundy, MD, of the Medical Univer-
sity of South Carolina, Charleston, 

and colleagues. ACS often leads to 
intensive hospital care and 1%-2% 
morbidity, they noted.

The most recent guidelines from 
the National Heart, Lung, and Blood 
Institute call for “an intravenous 
cephalosporin and an oral macrolide 
antibiotic,” the researchers said. 

To determine the impact of anti-
biotic use as directed on reducing 
hospital readmissions in young SCD 
patients, the researchers reviewed 
data from 14,480 hospitalizations for 
ACS involving 7,178 children and 
young adults aged 0-22 years seen 
at 41 hospitals in the United States 
(JAMA Pediatr. 2017 Sep 11. doi: 
10.1001/jamapediatrics.2017.2526). 

Overall, 74% of the patients were 
treated with antibiotics according 
to the guidelines, but use of guide-
line-recommended antibiotics 
ranged from 24% to 90% across the 
participating hospitals. 

“This high level of interhospital 
variation also suggests possible clini-
cian disagreement regarding the ideal 
antibiotic treatment for children with 
ACS,” the researchers wrote. 

Rates of all-cause readmission and 
30-day ACS-related readmission 
were significantly lower among pa-
tients who received the recommend-
ed antibiotics (odds ratio, 0.50 and 
0.71, respectively). Children aged 
5-9 years were most likely to receive 
the recommended antibiotics (80%), 
while young adults aged 19-22 years 
were the least likely (64%). 

The findings were limited by sev-
eral factors, including coding errors 
and incomplete clinical information, 
the researchers noted. But the re-
sults suggest that the guideline-rec-
ommended antibiotics are effective, 
“so more robust dissemination 
and implementation of existing 
treatment guidelines may reduce 
readmissions in this high-risk popu-
lation,” they said. 

The researchers had no financial 
conflicts to disclose. 

Study coauthor Staci Arnold, MD, 
was supported in part by the Robert 
Wood Johnson Foundation Harold 
Amos Medical Faculty Development 
Program.

‘This high level of interhospital 

variation also suggests possible 

clinician disagreement regarding 

the ideal antibiotic treatment 

for children with ACS.’
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Preterm bronchopulmonary dysplasia rate maintained
BY BIANCA NOGRADY

Frontline Medical News

I
nhaled nitric oxide (NO) therapy 
does not appear to achieve re-
duction in the incidence of bron-

chopulmonary dysplasia in preterm 
infants, according to data published 
online Sept. 25 in JAMA Pediatrics.

Shabih U. Hasan, MD, from the 
Cumming School of Medicine at 
the University of Calgary, and his 
coauthors wrote that inhaled nitric 
oxide is currently approved for the 
treatment of hypoxic respiratory 
failure in infants with pulmonary 
hypertension. Animal studies have 
prompted interest in its potential to 
prevent bronchopulmonary dysplasia 
in preterm infants, but randomized 
trials so far have shown mixed results 
(JAMA Pediatrics. 2017 Sep 25. doi: 
10.1001/jamapediatrics.2017.2618).

In this study, researchers recruited 
451 preterm infants of less than 30 
weeks’ gestation, with a birth weight 
below 1,250 g, and who were receiv-
ing ventilation or respiratory sup-
port. They were randomized either 
to inhaled NO (229 infants), starting 
at 20 ppm then decreasing to 10 
ppm after 3-4 days and finally to 5 
ppm on day 10 or 11 until day 24, or 
to nitrogen placebo (222 infants).

The dosage selected was higher, 
and the treatment was given for 
a longer period and initiated lat-
er than in some previous studies, 
which the authors hypothesized 
might improve outcomes.

However, there was no significant 
difference between the placebo and 
inhaled NO groups in the primary 
outcome of survival to 36 weeks 
postmenstrual age without bron-
chopulmonary dysplasia (31.5% vs. 
34.9%).

Similarly, the rate of severe bron-
chopulmonary dysplasia was similar 
for placebo and inhaled nitric oxide 
(26.6% vs. 20.5%), as was the rate of 
postnatal corticosteroid use (41.0% 

vs. 41.5%), mean days of positive 
pressure respiratory support (55 vs. 
54), mean days of oxygen therapy 
(88 vs. 91) and mean days of hospi-
talization (105 vs. 108).

The subgroup analysis revealed 

that characteristics such as birth 
weight, gestational age, sex, postna-
tal age at study entry, maternal race 
or mode of respiratory support also 
did not influence the outcomes. 

While the rates of severe broncho-

pulmonary dysplasia were similar 
between the placebo and inhaled 
nitric oxide groups, the inhaled NO 
group had a larger number of in-
fants whose mothers were white and 
a higher rate of rupture of mem-

VIEW ON THE NEWS
Susan Millard, MD, FCCP, com-

ments: Nitric oxide is an 

expensive but sometimes 

important therapy for criti-

cally ill infants in the NICU 

and PICU. However, I don’t 

know anyone who believes 

it will prevent BPD. BPD 

prevention is the holy grail 

of neonatology and as elu-

sive as looking for a therapy 

for the common cold!

IN PAH (WHO GROUP 1),

3 Key Pathways Are Targeted  for Treatment1

INDICATION

UPTRAVI® (selexipag) 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%).

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS

Concomitant use of strong inhibitors of CYP2C8 (eg, gemfi brozil) with UPTRAVI is contraindicated.

WARNINGS AND PRECAUTIONS

Pulmonary Veno-Occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated PVOD. If confi rmed, discontinue UPTRAVI.

ADVERSE REACTIONS

Adverse reactions more frequent compared to placebo (≥3%) are 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%), 
fl 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.

DRUG INTERACTIONS

CYP2C8 Inhibitors
Concomitant administration with gemfi brozil, a strong inhibitor of CYP2C8, doubled exposure to selexipag and increased 
exposure to the active metabolite by approximately 11-fold. Concomitant use of UPTRAVI with strong inhibitors of 
CYP2C8 is contraindicated.
Although not studied, use of UPTRAVI with moderate CYP2C8 inhibitors (eg, terifl unomide and deferasirox) can be 
expected to increase exposure to the active metabolite of selexipag. Consider a less frequent UPTRAVI dosing regimen, 
eg, once-daily, when initiating in patients on a moderate CYP2C8 inhibitor. Reduce UPTRAVI when initiating a moderate 
CYP2C8 inhibitor.
Please see additional Important Safety Information on adjacent page.

*UPTRAVI in combination with an ERA and PDE-5i.

Endothelin 
Pathway

Nitric Oxide 
Pathway

Prostacyclin 
Pathway

ERA
(PAH background therapy)

+ +

UPTRAVI® (selexipag) 
or placebo
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20% on No PAH background therapy
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Study description: GRIPHON was a multicenter, long-term, double-blind, placebo-controlled, parallel-group, event-
driven phase 3 study in patients (UPTRAVI: n=574; placebo: n=582) with symptomatic PAH (nearly all WHO FC II-III at 
baseline). The median duration of exposure to UPTRAVI was 1.4 years.

•  2015 ESC/ERS Guidelines recommend UPTRAVI added to ERA and/or PDE-5i for effi cacy of sequential combination 
therapy in FC II and FC III PAH (WHO Group I)3

PDE-5i
(PAH background therapy)

GRIPHON: THE FIRST PAH OUTCOMES TRIAL THAT INCLUDED PATIENTS TREATED 
WITH TRIPLE-COMBINATION THERAPY2*



CHESTPHYSICIAN.ORG • NOVEMBER 2017 • 23

branes for more than 7 days. The 
two groups had similar incidence of 
prematurity complications, such as 
sepsis, patent ductus arteriosus, nec-
rotizing enterocolitis, retinopathy, 
intraventricular hemorrhage, and 
pulmonary air leak. 

There were also no significant 
differences in neurodevelopmental 
or respiratory outcomes at 18-24 

months postmenstrual age.
The authors commented that 

they had hoped their results would 
be similar to the earlier NO CLD 
trial, which hinted at a substantial 
increase in survival without bron-
chopulmonary dysplasia, compared 
with placebo in infants aged 7-14 
days at the start of treatment.

“The NO CLD trial was not pow-

ered to assess the primary outcome 
in the subgroup enrolled between 
ages 7 and 14 days, whereas our 
study was powered specifically for 
that purpose and included twice 
as many infants in each treatment 
arm,” the authors wrote. 

Despite this, and a lack of any 
obvious differences between the 
study populations, the authors 

could not identify a reason for the 
lack of efficacy seen in their own 
study, compared with this earlier 
study. 

The study was sponsored by 
Mallinckrodt Pharmaceuticals. 
Four authors declared honorarium, 
speaking engagements, advisory 
positions or consultancies with 
Mallinckrodt Pharmaceuticals. 
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The treatment effect was established early 
and maintained over the entire treatment period. 

3

58.2%4

41.7%4

40%
RISK REDUCTION

(p<0.0001)

Placebo +/– 
PAH background 

therapy†

  UPTRAVI +/– 
PAH background 

therapy†

ADD

Consistent Treatment Effect on Time to First Disease 
Progression Event, Irrespective of PAH Background Therapy2

OVERALL POPULATION 

Visit www.UPTRAVI.com/hcp to learn more

†An ERA, PDE-5i, or both.
‡ Other disease progression defi ned as a 15% decrease from baseline in 6MWD plus worsening of Functional Class 
or need for additional PAH-specifi c therapy.
6MWD=6-minute walk distance; ERA=endothelin receptor antagonist; ERS=European Respiratory Society; 
ESC=European Society of Cardiology; PDE-5i=phosphodiesterase type-5 inhibitor; WHO=World Health Organization.

References: 1. Humbert M, Lau EM, Montani D, et al. Advances in therapeutic interventions for patients with pulmonary arterial hypertension. Circulation. 
2014;130(24):2189-2208.  2. UPTRAVI® (selexipag) full Prescribing Information. Actelion Pharmaceuticals US, Inc. July 2017. 3. Galiè N, Humbert M, 
Vachièry JL, et al. 2015 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension. Eur Respir J. 2015;46(4):903-975. 
4. Data on fi le, Actelion Pharmaceuticals.

PRIMARY ENDPOINT: TIME TO FIRST DISEASE PROGRESSION EVENT IN GRIPHON

A primary endpoint event was 
experienced by 27.0% (155/574) of 
UPTRAVI-treated patients vs 41.6% 
(242/582) of placebo-treated patients.

Disease progression primary endpoint 
comprised the following components 
as fi rst events (up to end of treatment; 
UPTRAVI vs placebo): 

•  Hospitalization for PAH (13.6% vs 18.7%)

•  Other disease progression events 
(6.6% vs 17.2%)‡ 

•  Death (4.9% vs 3.1%)

•  Initiation of parenteral prostanoid or 
chronic oxygen therapy (1.7% vs 2.2%)

•  PAH worsening resulting in need for 
lung transplantation or balloon atrial 
septostomy (0.2% vs 0.3%)

Reductions in PAH-related hospitalization 
and other disease progression events‡ 
drove an overall 40% risk reduction.

UPTRAVI is a registered trademark of Actelion Pharmaceuticals Ltd
©2017 Actelion Pharmaceuticals US, Inc.   All rights reserved.   SLX-00439   0817

Add UPTRAVI to an ERA + PDE-5i for All-oral TRIPLE-combination Therapy

IMPORTANT SAFETY INFORMATION (cont’d) 

DRUG INTERACTIONS (cont’d)
CYP2C8 Inducers
Concomitant administration with an inducer of CYP2C8 and UGT 1A3 and 2B7 enzymes (rifampin) halved exposure to 
the active metabolite. Increase UPTRAVI dose, up to twice, when co-administered with rifampin. Reduce UPTRAVI when 
rifampin is stopped. 

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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Wait two days to replace CVCs in candidemia
BY AMY KARON

Frontline Medical News

SAN DIEGO – Wait at least 2 days 
before replacing central venous 
catheters (CVC) in patients with 

catheter-associated candidemia, 
according to the results of a sin-
gle-center retrospective cohort study 
of 228 patients.

Waiting less than 2 days to re-
place a CVC increased the odds 

of 30-day mortality nearly sixfold 
among patients with catheter-relat-
ed bloodstream infections due to 
candidemia, even after controlling 
for potential confounders, Takahi-
ro Matsuo, MD, said at an annual 

scientific meeting on infectious dis-
eases. No other factor significantly 
predicted mortality in univariate or 
multivariate analyses, he said. “This 
is the first study to demonstrate the 
optimal timing of central venous 
catheter replacement in catheter-re-
lated [bloodstream infection] due to 
Candida.”

Invasive candidiasis is associated 
with mortality rates of up to 50%, 
noted Dr. Matsuo, who is a fellow 
in infectious diseases at St. Luke’s 
International Hospital, Tokyo. Anti-
fungal therapy improves outcomes, 
and most physicians agree that re-
moving a CVC does, too. To better 
pinpoint optimal timing of catheter 
replacement, Dr. Matsuo and his 
associates examined risk factors for 

30-day mortality 
among patients 
with candidemia 
who were treat-
ed at St. Luke’s 
between 2004 
and 2015.

Among 228 
patients with 
candidemia, 166 
had CVCs, and 
144 had their 

CVC removed. Among 71 patients 
who needed their CVC replaced, 
15 died within 30 days. Central 
venous catheters were replaced less 
than 2 days after removal in 87% 
of patients who died and in 54% of 
survivors (P = .04). The association 
remained statistically significant af-
ter the researchers accounted for po-
tential confounders (adjusted odds 
ratio, 5.9; 95% confidence interval, 
1.2-29.7; P = .03).

Patients who died within 30 days 
of CVC replacement also were more 
likely to have hematologic malig-
nancies (20% versus 4%), diabetes 
(13% vs. 11%), to be on hemodi-
alysis (27% vs. 16%), and to have 
a history of recent corticosteroid 
exposure (20% versus 11%) com-
pared with survivors, but none of 
these associations reached statistical 
significance. Furthermore, 30-day 
mortality was not associated with 
gender, age, Candida species, en-
dophthalmitis, or type of antifungal 
therapy, said Dr. Matsuo, who spoke 
at the combined annual meetings of 
the Infectious Diseases Society of 
America, the Society for Healthcare 
Epidemiology of America, the HIV 
Medicine Association, and the Pedi-
atric Infectious Diseases Society. 

The findings ideally should be 
confirmed in a larger randomized 
controlled trial, Dr. Matsuo said. 

DR. MATSUO

Fold-change relative to selexipag alone (point estimate and 90% CI)

Figure 1   Effect of Other Drugs on UPTRAVI and its Active Metabolite (A) 

and Effect of UPTRAVI on Warfarin (B)

Fold-change relative to warfarin alone (point estimate and 90% CI)

*ERA and PDE-5 inhibitor data from GRIPHON.
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BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
Please see full Prescribing Information.

INDICATIONS AND USAGE
Pulmonary Arterial Hypertension
UPTRAVI® (selexipag) 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%).
CONTRAINDICATIONS
Concomitant use of strong inhibitors of CYP2C8 (e.g., gemfibrozil) [see Drug 
Interactions (CYP2C8 Inhibitors) and Clinical Pharmacology (Pharmacokinetics)].
WARNINGS AND PRECAUTIONS
Pulmonary Veno-Occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated 
PVOD. If confirmed, 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 reflect 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%, flushing 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
CYP2C8 Inhibitors 
Concomitant administration with gemfibrozil, a strong inhibitor of CYP2C8, 
doubled exposure to selexipag and increased exposure to the active metabolite by 
approximately 11-fold. Concomitant administration of UPTRAVI with strong inhibitors 
of CYP2C8 (e.g., gemfibrozil) is contraindicated [see Contraindications and Clinical 
Pharmacology (Pharmacokinetics)]. 
Although not studied, use of UPTRAVI with moderate CYP2C8 inhibitors  
(e.g., teriflunomide and deferasirox) can be expected to increase exposure to the 
active metabolite of selexipag. Consider a less frequent dosing regimen, e.g., once-
daily, when initiating UPTRAVI in patients on a moderate CYP2C8 inhibitor. Reduce 
UPTRAVI when a moderate CYP2C8 inhibitor is initiated. 
CYP2C8 Inducers 
Concomitant administration with an inducer of CYP2C8 and UGT 1A3 and 2B7 
enzymes (rifampin) halved exposure to the active metabolite. Increase dose up to twice 
of UPTRAVI when co-administered with rifampin. Reduce UPTRAVI when rifampin is 
stopped [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 identified 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 
filtration rate >15 mL/min/1.73 m2. 
There is no clinical experience with UPTRAVI in patients undergoing dialysis 
or in patients with glomerular filtration 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
Specific Populations:
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 Specific 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 filtration 
rate ≥ 15 mL/min/1.73 m2 and < 30 mL/min/1.73 m2) [see Use in Specific Populations]. 
Drug Interaction Studies: 
In vitro studies
Selexipag is hydrolyzed to its active metabolite by carboxylesterases. Selexipag and 
its active metabolite both undergo oxidative metabolism mainly by CYP2C8 and to a 
smaller extent by 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 moderate inhibitors of CYP2C8 on the exposure to selexipag or its 
active metabolite has not been studied. Concomitant administration with moderate 
inhibitors of CYP2C8 may result in a significant increase in exposure to selexipag 
and its active metabolite [see Drug Interactions (CYP2C8 Inhibitors)]. 
The results on in vivo drug interaction studies are presented in Figure 1.

Manufactured for: Actelion Pharmaceuticals US, Inc. 5000 Shoreline Court, Ste. 200, 
South San Francisco, CA 94080, USA ACT20170721

Reference: UPTRAVI full Prescribing Information.  
Actelion Pharmaceuticals US, Inc. July 2017. 

UPTRAVI is a registered trademark  
of Actelion Pharmaceuticals Ltd
©2017 Actelion Pharmaceuticals US, Inc.  
All rights reserved.  SLX-00336  0817
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Negative nasal swabs reliably 
predicted no MRSA infection
BY AMY KARON

Frontline Medical News

SAN DIEGO – Only 0.2% of intensive 
care unit patients developed MRSA 
infections after testing negative on na-
sal surveillance swabs, said Darunee 
Chotiprasitsakul, MD, of Johns Hop-
kins Medicine in Baltimore.

But physicians often prescribed 
vancomycin anyway, accumulating 
nearly 7,400 potentially avoidable 
treatment days over a 19-month 
period, she said during an oral pre-
sentation at an annual meeting on 
infectious diseases. 

Current guidelines recommend 
empiric vancomycin to cover MRSA 
infection when ill patients have a 
history of MRSA colonization or 
recent hospitalization or exposure 
to antibiotics. Patients whose nasal 
screening swabs are negative for 
MRSA have been shown to be at 
low risk of subsequent infection, 
but guidelines don’t address how to 
use swab results to guide decisions 
about empiric vancomycin, Dr. 
Chotiprasitsakul said. 

Therefore, she and her associates 
studied 11,882 adults without his-
torical MRSA infection or coloni-
zation who received nasal swabs for 
routine surveillance in adult ICUs 
at Johns Hopkins. A total of 441 
patients (4%) had positive swabs, 
while 96% tested negative. 

Among patients with negative 
swabs, only 25 (0.22%) developed 
MRSA infection requiring treatment. 
Thus, the negative predictive value 
of a nasal swab for MRSA was 99%, 
making the probability of infection 
despite a negative swab “exceedingly 
low,” Dr. Chotiprasitsakul said.

But clinicians seemed not to use 
negative swab results to curtail van-
comycin therapy, she found. Rates of 
empiric vancomycin use were 36% 
among patients with positive swabs 
and 39% among those with negative 
swabs. Over 19 months, ICU pa-
tients received 7,371 avoidable days 
of vancomycin, a median of 3 days 
per patient.

Matching patients by ICU and 
days at risk identified no significant 
predictors of MRSA infection, Dr. 

Chotiprasitsakul said. Johns Hopkins 
Medicine has robust infection control 
practices, high compliance with hand 
hygiene and contact precautions, and 
low rates of nosocomial MRSA trans-
mission, she noted. The predictive 
value of a negative MRSA nasal swab 
could be lower at institutions where 
that isn’t the case, she said.

Johns Hopkins is working to cur-
tail unnecessary use of vancomycin, 
said senior author Sara Cosgrove, 
MD, professor of medicine in in-
fectious diseases and director of 
the department of antimicrobial 
stewardship. The team has added 
the findings to its guidelines for 
antibiotic use, which are available in 
an app for Johns Hopkins providers, 
she said in an interview. 

The stewardship also highlights 
the data when discussing starting 
and stopping vancomycin in pa-
tients at very low risk for MRSA 
infections, she said. “In general, pro-
viders have responded favorably to 
acting upon this new information,” 
Dr. Cosgrove noted.

Johns Hopkins continues to track 

median days of vancomycin use per 
patient and per 1,000 days in its 
units. “[We] will assess if there is an 
impact on vancomycin use over the 
coming year,” said Dr. Cosgrove.

The investigators had no con-
flicts of interest. The event marked 
the combined annual meetings of 
the Infectious Diseases Society of 
America, the Society for Health-
care Epidemiology of America, the 
HIV Medicine Association, and 
the Pediatric Infectious Diseases 
Society.
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Dr. Darunee Chotiprasitsakul

No benefit seen for routine low-dose oxygen after stroke
BY KARI OAKES

Frontline Medical News

Routine use of low-dose oxygen supplemen-
tation in the first days after stroke doesn’t 

improve overall survival or reduce disability, ac-
cording to a large new study.

The poststroke death and disability odds ratio 
was 0.97 for those receiving one of two continu-
ous low-dose oxygen protocols, compared with 
the control group (95% confidence interval, 0.89-
1.05; P = .47).  

The Stroke Oxygen Study (SO2S) was a sin-
gle-blinded, randomized, controlled trial that 
recruited 8,003 adults with a diagnosis of acute 
stroke within 24 hours of hospital admis-
sion, drawing from 136 centers in the United 
Kingdom, according to an article in JAMA 
(2017;318[12]:1125-35). A total of 7,677 partici-
pants (96%) had data available for analysis of the 
primary outcome measure, a composite of death 
and disability 90 days post stroke.

Participants, who were not hypoxic at enroll-
ment, were randomized 1:1:1 to receive continuous 
oxygen supplementation for the first 72 hours after 
stroke, to receive supplementation only at night, 
or to receive oxygen when indicated by usual care 
protocols. The average participant age was 72 years 
and 55% were men in all study arms, and all stroke 
severity levels were included in the study.

Patients in the two intervention arms received 2 L 

of oxygen by nasal cannula when their baseline oxy-
gen saturation was greater than 93%, and 3 L when 
oxygen saturation at baseline was 93% or less. Par-
ticipation in the study did not preclude more inten-
sive respiratory support when clinically indicated.

Nocturnal supplementation was included as a 
study arm for two reasons: Poststroke hypoxia is 
more common at night, and night-only supple-
mentation would avoid any interference with ear-
ly rehabilitation caused by cumbersome oxygen 
apparatus and tubing.

Not only was no benefit seen for patients in the 
pooled intervention arm cohorts, but no benefit 
was seen for nighttime versus continuous oxygen 
as well. The odds ratio for a better outcome was 
1.03 when comparing those receiving continuous 
oxygen to those who only received nocturnal 
supplementation (95% CI, 0.93-1.13; P = .61). 

First author Christine Roffe, MD, and her col-
laborators in the Stroke Oxygen Study Collabora-
tive Group also performed subgroup analyses and 
did not see benefit of oxygen supplementation 
for older or younger patients, or for patients with 
chronic obstructive pulmonary disease, heart fail-
ure, or more severe strokes. 

“Supplemental oxygen could improve outcomes 
by preventing hypoxia and secondary brain dam-
age but could also have adverse effects,” accord-
ing to Dr. Roffe, consultant at Keele (England) 
University and her collaborators. 

A much smaller SO2S pilot study, they said, had 

shown improved early neurologic recovery for 
patients who received supplemental oxygen after 
stroke, but the pilot also “suggested that oxygen 
might adversely affect outcome in patients with 
mild strokes, possibly through formation of toxic 
free radicals,” wrote the investigators. 

These were effects not seen in the larger SO2S 
study, which was designed to have statistical 
power to detect even small differences and to do 
detailed subgroup analysis. For patients like those 
included in the study, “these findings do not sup-
port low-dose oxygen in this setting,” wrote Dr. 
Roffe and her collaborators. 

Dr. Roffe reported receiving compensation 
from Air Liquide. The study was funded by the 
United Kingdom’s National Institute for Health 
Research.

koakes@frontlinemedcom.com

On Twitter @karioakes

Correction
An article titled “Changes to CPT® codes 

coming January 2018,” published in 

October on page 62, misidentified the 

CPT code that should be utilized when a 

therapeutic bronchoscopy procedure is 

performed in the nonhospital setting and 

later repeated. CPT code 31645 is the 

correct code for this scenario. 



WARNING: Long-acting beta
2
-adrenergic 

agonists (LABAs), such as formoterol 
fumarate, one of the active ingredients in 
BEVESPI AEROSPHERE, increase the risk of 
asthma-related death. A placebo-controlled 
trial with another LABA (salmeterol) showed 
an increase in asthma-related deaths in 
subjects receiving salmeterol. This finding 
with salmeterol is considered a class effect of 
all LABAs, including formoterol fumarate.

The safety and efficacy of BEVESPI 
AEROSPHERE in patients with asthma have 
not been established. BEVESPI AEROSPHERE 
is not indicated for the treatment of asthma.

CONTRAINDICATION:�All LABAs are 
contraindicated in patients with asthma without 
use of a long-term asthma control medication. 
BEVESPI is contraindicated in patients with a 
hypersensitivity to glycopyrrolate, formoterol 
fumarate, or to any component of the product.

WARNINGS AND PRECAUTIONS
•  BEVESPI should not be initiated in patients 

with acutely deteriorating COPD, which may 
be a life-threatening condition

•  BEVESPI should not be used for the relief 
of acute symptoms (ie, as rescue therapy 
for the treatment of acute episodes of 
bronchospasm). Acute symptoms should be 
treated with an inhaled short-acting 
beta

2
-agonist

•  BEVESPI should not be used more often or 
at higher doses than recommended, or with 
other LABAs, as an overdose may result

•  If paradoxical bronchospasm occurs, 
discontinue BEVESPI immediately and 
institute alternative therapy

•  If immediate hypersensitivity reactions, 
including angioedema, urticaria, or skin rash, 
occur, discontinue BEVESPI at once and 
consider alternative treatment

•  BEVESPI can produce a clinically significant 
cardiovascular effect in some patients, as 
measured by increases in pulse rate, blood 
pressure, or symptoms. If such effects occur, 
BEVESPI may need to be discontinued

•  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

•  Worsening of narrow-angle glaucoma or 
urinary retention may occur. Use with caution 
in patients with narrow-angle glaucoma, 
prostatic hyperplasia, or bladder-neck 
obstruction and instruct patients to contact 
a physician immediately if symptoms occur

ADVERSE REACTIONS:�The most common 
adverse reactions with BEVESPI (≥2% and more 
common than placebo) were: cough, 4.0% 
(2.7%), and urinary tract infection, 2.6% (2.3%).

DRUG INTERACTIONS
•  Use caution if administering additional 

adrenergic drugs because the sympathetic 
effects of formoterol may be potentiated

•  Concomitant treatment with xanthine 
derivatives, steroids, or diuretics may 
potentiate any hypokalemic effect 
of formoterol

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

2
-agonists

BEVESPI AEROSPHERE is indicated for the maintenance 

treatment of COPD. It is not indicated for the relief of acute 

bronchospasm or for the treatment of asthma.

IMPORTANT SAFETY INFORMATION, INCLUDING BOXED WARNING

Please see additional Important Safety Information and 
Brief Summary of Prescribing Information, including 
Boxed WARNING, on the adjacent pages.
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•  The action of adrenergic agonists on the 
cardiovascular system may be potentiated 
by monoamine oxidase inhibitors, tricyclic 
antidepressants, or other drugs known to 
prolong the QTc interval. Therefore BEVESPI 
should be used with extreme caution in 
patients being treated with these agents

•  Use beta-blockers with caution as they 
not only block the therapeutic effects of 
beta-agonists, but may produce severe 
bronchospasm in patients with COPD

•  Avoid co-administration of BEVESPI with 
other anticholinergic-containing drugs as 
this may lead to an increase in anticholinergic 
adverse effects

INDICATION:�BEVESPI AEROSPHERE 
is a combination of glycopyrrolate, an 
anticholinergic, and formoterol fumarate, a 
long-acting beta

2
-adrenergic agonist (LABA), 

indicated for the long-term, maintenance 
treatment of airflow obstruction in patients 
with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and/or 
emphysema.

LIMITATION OF USE:�Not indicated for 
the relief of acute bronchospasm or for the 
treatment of asthma. 

You are encouraged to report negative side effects of 
prescription drugs to the FDA. Visit www.FDA.gov/
medwatch or call 1-800-FDA-1088. 

 ‡   Demonstrated in two 24-week effi  cacy and safety 
studies in patients with moderate to very severe 
COPD (n=3699). Inclusion criteria: A clinical diagnosis 
of COPD; between 40-80 years of age; history of 
smoking ≥10 pack-years; post-albuterol FEV1 of <80% 
of predicted normal values, and FEV1/FVC ratio <0.7. 
The primary endpoint was change from baseline in 
trough FEV1 at Week 24 for BEVESPI AEROSPHERE 
compared with placebo (150 mL), glycopyrrolate 
18 mcg BID (59 mL), and formoterol fumarate 9.6 mcg 
BID (64 mL); results are from Trial 1; P<0.0001 for all 
treatment comparisons.1,3 Statistically signifi cant 
results were also seen in Trial 2.1,3

||  Two Phase IIIb crossover studies were conducted to 
evaluate the 24-hour lung function profi le of BEVESPI 
AEROSPHERE compared with placebo in subjects 
with moderate to very severe COPD after 4 weeks 
of chronic dosing (Study A and Study B). Inclusion 
criteria were consistent with the two 24-week pivotal 
trials. Adverse events were numerically similar across 
treatment arms.2

 ¶  Primary endpoint, FEV1 AUC0-24: Study A – BEVESPI 
AEROSPHERE (n=35) vs placebo (n=31) = 249 mL 
(baseline FEV1 1.382 L and 1.345 L, respectively); 
Study B – BEVESPI AEROSPHERE (n=65) vs placebo 
(n=65) = 265 mL (baseline FEV1 1.328 L and 1.333 L, 
respectively); both P<0.0001.2

#  Secondary endpoint, Peak IC (evening): Study A – 
BEVESPI AEROSPHERE (n=34) vs placebo (n=30) 
= 381 mL (baseline IC [evening], 1.980 L and 1.939 L, 
respectively); Study B – BEVESPI AEROSPHERE 
(n=62) vs placebo (n=63) = 312 mL (baseline IC 
[evening] 1.877 L and 1.913 L, respectively); both 
P<0.0001.2

References: 1. BEVESPI AEROSPHERE [Package Insert]. 
Wilmington, DE: AstraZeneca; 2016. 2. Data on File, 
3270300, AZPLP. 3. Martinez FJ, Rabe KF, Ferguson GT, 
et al. Effi  cacy and safety of glycopyrrolate/formoterol 
metered dose inhaler formulated using co-suspension 
delivery technology in patients with COPD. Chest. 
2017;151(2):340-357.

BEVESPI AEROSPHERE is a registered trademark and CO-SUSPENSION 

is a trademark of the AstraZeneca group of companies.  

©2017 AstraZeneca. All rights reserved. 3341901  4/17

*  BEVESPI AEROSPHERE is a pMDI containing the LAMA glycopyrrolate and LABA formoterol fumarate,
along with phospholipid porous particles that form the co-suspension with the micronized drug crystals.1

†  Defi ned as superior improvement in lung function with BEVESPI AEROSPHERE vs its individual 
components and placebo in two 24-week pivotal trials (n=3699).1,3

§  Results from a separate Phase IIIb trial (n=35). There was a signifi cant mean improvement in primary 
endpoint FEV1 AUC0-24 on Day 29 vs placebo.2¶ Peak inspiratory capacity after the evening dose on
Day 29 was a secondary endpoint.# Similar results seen in a second Phase IIIb trial (n=75).2||

INTELLIGENT FORMULATION* 
 Intelligent formulation for a pMDI  using patented CO-SUSPENSION™ Delivery Technology1

MAXIMIZE BRONCHODILATION†
Improved lung function‡ vs placebo including1

•  150-mL improvement in predose FEV
1
 at 24 weeks

•  Nearly a 300-mL improvement in peak FEV
1
 at 24 weeks 

•  Nearly a 200-mL improvement in FEV
1
 at 5 minutes on Day 1

In a separate study vs placebo

•  Achieved a 381-mL improvement in peak inspiratory capacity on Day 292§||

Adverse reactions with BEVESPI AEROSPHERE with  a ≥2% incidence and more 
common than placebo  were urinary tract infection and cough.1

BEVESPI AEROSPHERE is NOT a rescue medication  and does NOT replace fast-

acting inhalers to treat  acute symptoms. It is not for the treatment of asthma. 

Learn more at 

DUALBRONCHODILATION.COM

BEVESPI AEROSPHERE FOR THE MAINTENANCE TREATMENT OF COPD

DUAL BRONCHODILATION, 
DOWN TO A SCIENCE
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BEVESPI AEROSPHERE™ 
(glycopyrrolate and formoterol fumarate) inhalation aerosol, for oral inhalation use 

Brief Summary of Prescribing Information. For complete prescribing information consult official package insert.

WARnIng: ASTHMA-RELATED DEATH

Long-acting beta2-adrenergic agonists (LABAs) increase the risk of asthma-related death. Data from 
a large placebo-controlled US trial that compared the safety of another LABA (salmeterol) with 
placebo added to usual asthma therapy showed an increase in asthma-related deaths in subjects  
receiving salmeterol. This finding with salmeterol is considered a class effect of all LABAs,  
including formoterol fumarate, one of the active ingredients in BEVESPI AEROSPHERE. 

The safety and efficacy of BEVESPI AEROSPHERE in patients with asthma have not been established. 
BEVESPI AEROSPHERE is not indicated for the treatment of asthma. [see Warnings and Precautions 
(5.1) in the full Prescribing Information]

InDICATIOnS AnD USAgE

BEVESPI AEROSPHERE is a combination of glycopyrrolate and formoterol fumarate indicated for the  
long-term, maintenance treatment of airflow obstruction in patients with chronic obstructive pulmonary 
disease (COPD), including chronic bronchitis and/or emphysema.

Important Limitation of Use: BEVESPI AEROSPHERE is not indicated for the relief of acute bronchospasm 
or for the treatment of asthma [see Warnings and Precautions (5.1, 5.2) in the full Prescribing Information].

DOSAgE AnD ADMInISTRATIOn

BEVESPI AEROSPHERE (glycopyrrolate/formoterol fumarate 9 mcg/4.8 mcg) should be administered as 
two inhalations taken twice daily in the morning and in the evening by the orally inhaled route only. Do not 
take more than two inhalations twice daily.

BEVESPI AEROSPHERE contains 120 inhalations per canister. The canister has an attached dose indicator, 
which indicates how many inhalations remain. The dose indicator display will move after every tenth 
actuation. When nearing the end of the usable inhalations, the color behind the number in the dose 
indicator display window changes to red. BEVESPI AEROSPHERE should be discarded when the dose 
indicator display window shows zero. 

Priming BEVESPI AEROSPHERE is essential to ensure appropriate drug content in each actuation. Prime 
BEVESPI AEROSPHERE before using for the first time. To prime BEVESPI AEROSPHERE, release 4 sprays 
into the air away from the face, shaking well before each spray. BEVESPI AEROSPHERE must be re-primed 
when the inhaler has not been used for more than 7 days. To re-prime BEVESPI AEROSPHERE, release  
2 sprays into the air away from the face, shaking well before each spray.

COnTRAInDICATIOnS

All LABAs are contraindicated in patients with asthma without use of a long-term asthma control medication 
[see Warnings and Precautions (5.1) in the full Prescribing Information]. BEVESPI AEROSPHERE is not 
indicated for the treatment of asthma. 

BEVESPI AEROSPHERE is contraindicated in patients with hypersensitivity to glycopyrrolate, formoterol 
fumarate, or to any component of the product [see Warnings and Precautions (5.5) in the full Prescribing 
Information].

WARnIngS AnD PRECAUTIOnS

Asthma-Related Death

Data from a large placebo-controlled trial in subjects with asthma showed that LABAs may increase the 
risk of asthma-related death. Data are not available to determine whether the rate of death in patients with 
COPD is increased by LABAs.

A 28-week, placebo-controlled US trial comparing the safety of another LABA (salmeterol) with placebo, 
each added to usual asthma therapy, showed an increase in asthma-related deaths in subjects receiving 
salmeterol (13/13,176 in subjects treated with salmeterol vs. 3/13,179 in subjects treated with placebo; 
RR 4.37, 95% CI: 1.25, 15.34). The increased risk of asthma-related death is considered a class effect of 
LABAs, including formoterol fumarate, one of the active ingredients in BEVESPI AEROSPHERE.  

No trial adequate to determine whether the rate of asthma-related deaths is increased in patients treated 
with BEVESPI AEROSPHERE has been conducted. The safety and efficacy of BEVESPI AEROSPHERE in 
patients with asthma have not been established. BEVESPI AEROSPHERE is not indicated for the treatment 
of asthma.

Deterioration of Disease and Acute Episodes

BEVESPI AEROSPHERE should not be initiated in patients with acutely deteriorating COPD, which may 
be a life-threatening condition. BEVESPI AEROSPHERE has not been studied in patients with acutely 
deteriorating COPD. The use of BEVESPI AEROSPHERE in this setting is inappropriate.

BEVESPI AEROSPHERE should not be used for the relief of acute symptoms, i.e., as rescue therapy for the 
treatment of acute episodes of bronchospasm. BEVESPI AEROSPHERE 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 BEVESPI AEROSPHERE, patients who have been taking inhaled, short-acting beta2-agonists 
on a regular basis (e.g., four times a day) should be instructed to discontinue the regular use of these 
medicines and use them only for symptomatic relief of acute respiratory symptoms. When prescribing 
BEVESPI AEROSPHERE, the healthcare provider should also prescribe an inhaled, short acting beta

2
-agonist 

and instruct the patient on how it should be used. Increasing inhaled beta
2
-agonist use is a signal of 

deteriorating disease for which prompt medical attention is indicated.

COPD may deteriorate acutely over a period of hours or chronically over several days or longer. If BEVESPI 
AEROSPHERE no longer controls the symptoms of bronchoconstriction, or the patient’s inhaled, short-acting 
beta2-agonist becomes less effective, or the patient needs more inhalations of short-acting beta2-agonist 
than usual, these may be markers of deterioration of disease. In this setting, a re-evaluation of the patient 
and the COPD treatment regimen should be undertaken at once. Increasing the daily dosage of BEVESPI 
AEROSPHERE beyond the recommended dose is not appropriate in this situation.

Excessive Use of BEVESPI and Use with Other Long-Acting Beta2-Agonists

As with other inhaled medicines containing beta2-agonists, BEVESPI AEROSPHERE should not be 
used more often than recommended, at higher doses than recommended, or in conjunction with other 
medications containing LABAs, as an overdose may result. Clinically significant cardiovascular effects and 
fatalities have been reported in association with excessive use of inhaled sympathomimetic medicines. 
Patients using BEVESPI AEROSPHERE should not use another medicine containing a LABA for any reason 
[see Drug Interactions (7.1) in the full Prescribing Information].

Paradoxical Bronchospasm

As with other inhaled medicines, BEVESPI AEROSPHERE can produce paradoxical bronchospasm, which 
may be life threatening. If paradoxical bronchospasm occurs following dosing with BEVESPI AEROSPHERE, 
it should be treated immediately with an inhaled, short-acting bronchodilator, BEVESPI AEROSPHERE 
should be discontinued immediately, and alternative therapy should be instituted.

Immediate Hypersensitivity Reactions

Immediate hypersensitivity reactions have been reported after administration of glycopyrrolate or 
formoterol fumarate, the components of BEVESPI AEROSPHERE. If signs suggesting allergic reactions 
occur, in particular, angioedema (including difficulties in breathing or swallowing, swelling of tongue, 
lips and face), urticaria, or skin rash, BEVESPI AEROSPHERE should be stopped at once and alternative 
treatment should be considered.

Cardiovascular Effects

Formoterol fumarate, like other beta2-agonists, can produce a clinically significant cardiovascular effect in 
some patients as measured by increases in pulse rate, systolic or diastolic blood pressure, or symptoms 
[see Clinical Pharmacology (12.2) in the full Prescribing Information]. If such effects occur, BEVESPI 
AEROSPHERE may need to be discontinued. In addition, beta-agonists have been reported to produce 
electrocardiographic changes, such as flattening of the T wave, prolongation of the QTc interval, and ST 
segment depression, although the clinical significance of these findings is unknown. 

Therefore, BEVESPI AEROSPHERE should be used with caution in patients with cardiovascular disorders, 
especially coronary insufficiency, cardiac arrhythmias, and hypertension.

Coexisting Conditions

BEVESPI AEROSPHERE, 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-agonist albuterol, when administered intravenously, 
have been reported to aggravate pre-existing diabetes mellitus and ketoacidosis.

Hypokalemia and Hyperglycemia

Beta2-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 the full Prescribing Information]. The decrease in serum potassium is usually 
transient, not requiring supplementation. Beta2-agonist medicines may produce transient hyperglycemia in 
some patients. In two clinical trials of 24-weeks and a 28-week safety extension study evaluating BEVESPI 
AEROSPHERE in subjects with COPD, there was no evidence of a treatment effect on serum glucose or 
potassium.

Worsening of narrow-Angle glaucoma

BEVESPI AEROSPHERE should be used with caution in patients with narrow-angle glaucoma. Prescribers 
and patients should be alert for signs and symptoms of acute narrow-angle glaucoma (e.g., eye pain or 
discomfort, blurred vision, visual halos or colored images in association with red eyes from conjunctival 
congestion and corneal edema). Instruct patients to consult a physician immediately should any of these 
signs or symptoms develop.

Worsening of Urinary Retention

BEVESPI AEROSPHERE should be used with caution in patients with urinary retention. Prescribers and 
patients should be alert for signs and symptoms of urinary retention (e.g., difficulty passing urine, painful 
urination), especially in patients with prostatic hyperplasia or bladder-neck obstruction. Instruct patients to 
consult a physician immediately should any of these signs or symptoms develop.

ADVERSE REACTIOnS

LABAs, such as formoterol fumarate, one of the active ingredients in BEVESPI AEROSPHERE, increase 
the risk of asthma-related death. BEVESPI AEROSPHERE is not indicated for the treatment of asthma [see 
Boxed Warning and Warnings and Precautions (5.1) in the full Prescribing Information].

The following adverse reactions are described in greater detail elsewhere in the labeling:

·	 Paradoxical bronchospasm [see Warnings and Precautions (5.4) in the full Prescribing Information]

·	 Hypersensitivity reactions [see Contraindications (4), Warnings and Precautions (5.5) in the full 
Prescribing Information]

·	 Cardiovascular effects [see Warnings and Precautions (5.6) in the full Prescribing Information]

· Worsening of narrow-angle glaucoma [see Warnings and Precautions (5.9) in the full Prescribing 
Information]

·	Worsening of urinary retention [see Warnings and Precautions (5.10) in the full Prescribing Information]

Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared with rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.

The clinical program for BEVESPI AEROSPHERE included 4,911 subjects with COPD in two 24-week lung 
function trials, one long-term safety extension study of 28 weeks, and 10 other trials of shorter duration. A 
total of 1,302 subjects have received at least 1 dose of BEVESPI AEROSPHERE. The safety data described 
below are based on the two 24-week trials and the one 28-week long-term safety extension trial. Adverse 
reactions observed in the other trials were similar to those observed in these confirmatory trials.

24-Week Trials

The incidence of adverse reactions with BEVESPI AEROSPHERE in Table 1 is based on reports in two  
24-week, placebo-controlled trials (Trials 1 and 2; n=2,100 and n=1,610, respectively). Of the 3,710
subjects, 56% were male and 91% were Caucasian. They had a mean age of 63 years and an average
smoking history of 51 pack-years, with 54% identified as current smokers. At screening, the mean
post-bronchodilator percent predicted forced expiratory volume in 1 second (FEV1) was 51% (range: 19%
to 82%) and the mean percent reversibility was 20% (range: -32% to 135%).

Subjects received one of the following treatments: BEVESPI AEROSPHERE, glycopyrrolate 18 mcg,  
formoterol fumarate 9.6 mcg, or placebo twice daily or active control.

Table 1 -  Adverse Reactions with BEVESPI AEROSPHERE ≥2% Incidence and More Common than with 
Placebo in Subjects with Chronic Obstructive Pulmonary Disease

Adverse Reaction BEVESPI  
AEROSPHERE

(n=1036)
%

glycopyrrolate 
18 mcg BID

(n=890)
%

Formoterol Fumarate 
9.6 mcg BID

(n=890)
%

Placebo
(n=443)

%

Respiratory, thoracic, and mediastinal disorders

Cough 4.0 3.0 2.7 2.7

Infections and infestation

Urinary tract infection 2.6 1.8 1.5 2.3

Other adverse reactions defined as events with an incidence of >1% but less than 2% with BEVESPI  
AEROSPHERE but more common than with placebo included the following: arthralgia, chest pain, tooth 
abscess, muscle spasms, headache, oropharyngeal pain, vomiting, pain in extremity, dizziness, anxiety, dry 
mouth, fall, influenza, fatigue, acute sinusitis, and contusion.

   

CHPH_28.indd

    



BEVESPI AEROSPHERE™ (glycopyrrolate and formoterol fumarate) inhalation aerosol, for oral inhalation use 2

Long-Term Safety Extension Trial

In a 28-week long-term safety extension trial, 893 subjects who successfully completed Trial 1 or Trial 2 
were treated for up to an additional 28 weeks for a total treatment period of up to 52 weeks with BEVESPI 
AEROSPHERE, glycopyrrolate 18 mcg, formoterol fumarate 9.6 mcg administered twice daily or active 
control. Because the subjects continued from Trial 1 or Trial 2 into the safety extension trial, the demographic 
and baseline characteristics of the long-term safety extension trial were similar to those of the placebo- 
controlled efficacy trials described above. The adverse reactions reported in the long-term safety trial were 
consistent with those observed in the 24-week placebo-controlled trials.

Additional Adverse Reactions: Other adverse reactions that have been associated with the component 
formoterol fumarate include: hypersensitivity reactions, hyperglycemia, sleep disturbance, agitation, rest-
lessness, tremor, nausea, tachycardia, palpitations, cardiac arrhythmias (atrial fibrillation, supraventricular 
tachycardia, and extrasystoles). 

DRUg InTERACTIOnS

No formal drug interaction studies have been performed with BEVESPI AEROSPHERE.

Adrenergic Drugs

If additional adrenergic drugs are to be administered by any route, they should be used with caution  
because the sympathetic effects of formoterol, a component of BEVESPI AEROSPHERE, may be potentiated 
[see Warnings and Precautions (5.3) in the full Prescribing Information].

Xanthine Derivatives, Steroids, or Diuretics

Concomitant treatment with xanthine derivatives, steroids, or diuretics may potentiate any hypokalemic 
effect of beta2 adrenergic agonists such as formoterol, a component of BEVESPI AEROSPHERE.

non-Potassium Sparing 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 beta2-agonists, especially when 
the recommended dose of the beta2-agonist is exceeded. Approximately 17% of subjects were taking 
non-potassium sparing diuretics during the two 24-week placebo-controlled trials in subjects with COPD. 
The incidence of adverse events in subjects taking non-potassium-sparing diuretics was similar between 
BEVESPI AEROSPHERE and placebo treatment groups. In addition, there was no evidence of a treatment  
effect on serum potassium with BEVESPI AEROSPHERE compared to placebo in subjects taking  
non-potassium sparing diuretics during the two 24-week trials. However, caution is advised in the  
coadministration of BEVESPI AEROSPHERE with non-potassium-sparing diuretics.

Monoamine Oxidase Inhibitors, Tricyclic Antidepressants, QTc Prolonging Drugs

BEVESPI AEROSPHERE, as with other beta2-agonists, should be administered with extreme caution to 
patients being treated with monoamine oxidase inhibitors or tricyclic antidepressants or other drugs known 
to prolong the QTc interval because the action of adrenergic agonists on the cardiovascular system may be 
potentiated by these agents. Drugs that are known to prolong the QTc interval may be associated with an 
increased risk of ventricular arrhythmias.

Beta-Blockers

Beta-adrenergic receptor antagonists (beta-blockers) and BEVESPI AEROSPHERE may interfere with the 
effect of each other when administered concurrently. Beta-blockers not only block the therapeutic effects 
of beta2-agonists, but may produce severe bronchospasm in COPD patients. Therefore, patients with 
COPD should not normally be treated with beta-blockers. However, under certain circumstances, e.g., as  
prophylaxis after myocardial infarction, there may be no acceptable alternatives to the use of beta-blockers 
in patients with COPD. In this setting, cardioselective beta-blockers could be considered, although they 
should be administered with caution.

Anticholinergics

There is a potential for an additive interaction with concomitantly used anticholinergic medications.  
Therefore, avoid coadministration of BEVESPI AEROSPHERE with other anticholinergic-containing drugs 
as this may lead to an increase in anticholinergic adverse effects [see Warnings and Precautions (5.9, 5.10) 
and Adverse Reactions (6) in the full Prescribing Information].

USE In SPECIFIC POPULATIOnS

Pregnancy

Teratogenic Effects: 

Pregnancy Category C. There are no adequate and well-controlled trials of BEVESPI AEROSPHERE or 
its individual components, glycopyrrolate and formoterol fumarate, in pregnant women. Because animal  
reproduction studies are not always predictive of human response, BEVESPI AEROSPHERE 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 BEVESPI AEROSPHERE.

Glycopyrrolate: There was no evidence of teratogenic effects in rats and rabbits at approximately 18,000 
and 270 times, respectively, the maximum recommended human daily inhalation dose (MRHDID) in adults 
(on a mg/m2 basis at a maternal oral dose of 65 mg/kg/day in rats and at a maternal intramuscular injection 
dose of 0.5 mg/kg in rabbits).  

Single-dose studies in humans found that very small amounts of glycopyrrolate passed the placental 
barrier.

Formoterol Fumarate: Formoterol fumarate has been shown to be teratogenic, embryocidal, to increase 
pup loss at birth and during lactation, and to decrease pup weights in rats and teratogenic in rabbits. 
These effects were observed at approximately 1,500 (rats) and 61,000 (rabbits) times the MRHDID (on 
a mg/m2 basis at maternal oral doses of 3 mg/kg/day and above in rats and 60 mg/kg/day in rabbits). 
Umbilical hernia was observed in rat fetuses at approximately 1,500 times the MRHDID (on a mg/m2 basis 
at maternal oral doses of  3 mg/kg/day and above). Prolonged pregnancy and fetal brachygnathia was 
observed in rats at approximately 7600 times the MRHDID (on a mg/m2 basis at an oral maternal dose of 
15 mg/kg/day in rats). In another study in rats, no teratogenic effects were seen at approximately 600 times 
the MRHDID (on a mg/m2 basis at maternal inhalation doses up to 1.2 mg/kg/day in rats).

Subcapsular cysts on the liver were observed in rabbit fetuses at an oral dose approximately 61,000 times 
the MRHDID (on a mg/m2 basis at a maternal oral dose of 60 mg/kg/day in rabbits). No teratogenic effects 
were observed at approximately 3600 times the MRHDID (on a mg/m2 basis at maternal oral doses up to 
3.5 mg/kg/day).

Labor and Delivery

There are no well-controlled human trials that have investigated the effects of BEVESPI AEROSPHERE on 
preterm labor or labor at term. Because beta2-agonists may potentially interfere with uterine contractility, 
BEVESPI AEROSPHERE should be used during labor only if the potential benefit justifies the potential risk.

nursing Mothers

It is not known whether BEVESPI AEROSPHERE is excreted in human milk. Because many drugs are 
excreted in human milk and because formoterol fumarate, one of the active ingredients in BEVESPI 
AEROSPHERE, has been detected in the milk of lactating rats, caution should be exercised when BEVESPI 
AEROSPHERE is administered to a nursing woman. Since there are no data from controlled trials on the use 
of BEVESPI AEROSPHERE by nursing mothers, a decision should be made whether to discontinue nursing 
or to discontinue BEVESPI AEROSPHERE, taking into account the importance of BEVESPI AEROSPHERE 
to the mother.

Pediatric Use

BEVESPI AEROSPHERE is not indicated for use in children. The safety and effectiveness of BEVESPI 
AEROSPHERE in the pediatric population have not been established.

geriatric Use

Based on available data, no adjustment of the dosage of BEVESPI AEROSPHERE in geriatric patients is 
necessary, but greater sensitivity in some older individuals cannot be ruled out.

The confirmatory trials of BEVESPI AEROSPHERE for COPD included 1,680 subjects aged 65 and older 
and, of those, 290 subjects were aged 75 and older. No overall differences in safety or effectiveness were 
observed between these subjects and younger subjects.

Hepatic Impairment

Formal pharmacokinetic studies using BEVESPI AEROSPHERE have not been conducted in patients with 
hepatic impairment. However, since formoterol fumarate is predominantly cleared by hepatic metabolism,  
impairment of liver function may lead to accumulation of formoterol fumarate in plasma. Therefore,  
patients with hepatic disease should be closely monitored.  

Renal Impairment

Formal pharmacokinetic studies using BEVESPI AEROSPHERE have not been conducted in patients with 
renal impairment. In patients with severe renal impairment (creatinine clearance of ≤30 mL/min/1.73 m2) or 
end-stage renal disease requiring dialysis, BEVESPI AEROSPHERE should be used if the expected benefit 
outweighs the potential risk [see Clinical Pharmacology (12.3) in the full Prescribing Information].

OVERDOSAgE

No cases of overdose have been reported with BEVESPI AEROSPHERE. BEVESPI AEROSPHERE contains 
both glycopyrrolate and formoterol fumarate; therefore, the risks associated with overdosage for the  
individual components described below apply to BEVESPI AEROSPHERE. Treatment of overdosage  
consists of discontinuation of BEVESPI AEROSPHERE 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. Cardiac monitoring is recommended in 
case of overdosage.

Glycopyrrolate

High doses of glycopyrrolate, a component of BEVESPI AEROSPHERE, may lead to anticholinergic signs 
and symptoms such as nausea, vomiting, dizziness, lightheadedness, blurred vision, increased intraocular 
pressure (causing pain, vision disturbances or reddening of the eye), obstipation or difficulties in voiding.  
However, there were no systemic anticholinergic adverse effects following single inhaled doses up to  
144 mcg in subjects with COPD.

Formoterol Fumarate

An overdose of formoterol fumarate 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 fumarate.

BEVESPI®, AEROSPHERETM and BEVESPI AEROSPHERETM are trademarks of the AstraZeneca group of 
companies.

©AstraZeneca 2016

Manufactured for: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850

By: Aventis Pharma LTD, Holmes Chapel CW48BE, United Kingdom
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Increase efficacy with Tyvaso (treprostinil) when added to oral monotherapy1

+  Adding Tyvaso increased median 6MWD by 20 m (P<0.001) after 1.7 years (mean) on background therapy (sildenafi l or bosentan)1,2

+  Tyvaso was studied in TRIUMPH I, a 12-week, randomized, double-blind, placebo-controlled, multicenter study of patients (N=235) 
with PAH who were receiving a stable dose of bosentan or sildenafi l for ≥3 months before study initiation1,2

+  Patients were administered either placebo or Tyvaso in 4 daily treatment sessions with a target dose of 9 breaths (54 mcg) over 
the course of the 12-week study1,2

+  Treatment sessions of ~2 to 3 minutes in length can be scheduled 
during waking hours and around daily activities, approximately 
every 4 hours1,3

+  Dosing should be titrated to the target dose of 9 breaths, 4x daily1

+  Begin with 3 breaths per treatment session, and increase 
by 3 breaths per session at 1- to 2-week intervals1 

+  The most common adverse events included cough, headache, 
throat irritation/pharyngolaryngeal pain, nausea, fl ushing, 
and syncope1

6MWD=6-minute walk distance; NYHA=New York Heart Association; TRIUMPH=TReprostinil Sodium Inhalation Used in the Management of Pulmonary Arterial Hypertension; 
WHO=World Health Organization.

INDICATION
Tyvaso is a prostacyclin vasodilator indicated for the treatment of pulmonary arterial hypertension (PAH) (WHO Group 1) to improve 
exercise ability. Studies establishing eff ectiveness included predominately patients with NYHA Functional Class III symptoms and etiologies 
of idiopathic or heritable PAH (56%) or PAH associated with connective tissue diseases (33%). 

The eff ects diminish over the minimum recommended dosing interval of 4 hours; treatment timing can be adjusted for planned activities. 

While there are long-term data on use of treprostinil by other routes of administration, nearly all controlled clinical experience with inhaled 
treprostinil has been on a background of bosentan (an endothelin receptor antagonist) or sildenafi l (a phosphodiesterase type 5 inhibitor). 
The controlled clinical experience was limited to 12 weeks in duration.

Tyvaso can fit into their daily routine1

4X
DAILY

AT BREAKFAST AT LUNCH BEFORE DINNER BEFORE BEDTIME

References: 1. Tyvaso [package insert]. Research Triangle Park, NC: United Therapeutics Corporation; 2014. 2. McLaughlin VV, Benza RL, Rubin LJ, et al. Addition of inhaled treprostinil to oral 
therapy for pulmonary arterial hypertension: a randomized controlled clinical trial. J Am Coll Cardiol. 2010;55(18):1915-1922. 3. Tyvaso [patient prescribing information]. Research Triangle Park, 
NC: United Therapeutics Corporation; 2013.

GO WITH TYVASO: a direct-to-the-lungs

For the treatment of pulmonary arterial hypertension (PAH) 

(WHO Group 1) to improve exercise ability.

CARDIOTHORACIC SURGERY 

LVAD use soars in elderly Americans 
BY MITCHEL L. ZOLER

Frontline Medical News

DALLAS – The percentage of left 
ventricular assist devices placed in 
U.S. heart failure patients at least 75 
years of age jumped sharply during 
2003-2014, and concurrently the 
short-term survival of these patients 
improved dramatically, according to 
data collected by the National Inpa-
tient Sample.

During the 12-year period exam-
ined, the percentage of left ventric-
ular assist devices (LVADs) placed 
in U.S. heart failure patients aged 75 
years and older rose from 3% of all 

LVADs in 2003 to 11% in 2014, An-
iket S. Rali, MD, said at the annual 
scientific meeting of the Heart Fail-
ure Society of America.

In actual numbers, LVAD place-
ment into elderly patients jumped 
from 23 in 2003 to 405 in 2014, 
a greater than 17-fold increase. 
During the same period, total U.S. 
LVAD use rose from 726 placed in 
2003 to 3,855 placed in 2014, about 
a fivefold increase.

The U.S. national numbers also 
showed that throughout the period 
studied, elderly U.S. patients who 
received an LVAD were increasing-
ly sicker, with steadily increasing 

numbers of patients with a Charl-
son Comorbidity Index score of 4 
or greater. Despite this, in-hospital 
mortality rates of elderly patients 
receiving an LVAD plummeted, 
dropping from 61% of elderly LVAD 

recipients in 2003 to 18% in 2014. 
During the same time, the percent-
age of elderly patients with a Charl-
son Comorbidity Index score greater 
than 4 doubled from 33% in 2003 to 
66% in 2014, said Dr. Rali, a cardi-

ologist at the University of Kansas 
Medical Center in Kansas City.

“If the Charlson Comorbidity 
Index score is increasing but in-hos-
pital mortality is decreasing, then 
increased LVAD use is not a bad 

VIEW ON THE NEWS
G. Hossein Almassi, MD, FCCP, 

comments: The success of 

LVAD use as 

a destination 

therapy for 

patients not 

candidates for 

transplantation 

has changed 

the para-

digm for the 

treatment of 

patients with end stage heart 

failure. This report is a confir-

mation of this paradigm shift.

Dr. Aniket S. Rali
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IMPORTANT SAFETY INFORMATION FOR TYVASO

WARNINGS AND PRECAUTIONS

• The effi  cacy of Tyvaso has not been established in patients with 
signifi cant underlying lung disease (such as asthma or chronic 
obstructive pulmonary disease). Patients with acute pulmonary 
infections should be carefully monitored to detect any worsening 
of lung disease and loss of drug eff ect.

• Tyvaso is a pulmonary and systemic vasodilator. In patients with 
low systemic arterial pressure, Tyvaso may cause symptomatic 
hypotension. 

• Titrate slowly in patients with hepatic or renal insuffi  ciency, as 
exposure to treprostinil may be increased in these patients. 

• Tyvaso inhibits platelet aggregation and increases the risk of 
bleeding, particularly in patients receiving anticoagulants.

• Co-administration of the cytochrome P450 (CYP) 2C8 enzyme 
inhibitor gemfi brozil may increase exposure to treprostinil. 
Co-administration of the CYP2C8 enzyme inducer rifampin 
may decrease exposure to treprostinil. Increased exposure is 
likely to increase adverse events, whereas decreased exposure 
is likely to reduce clinical eff ectiveness. 

Please see Brief Summary of Full Prescribing Information. 

For additional information about Tyvaso, visit 
www.tyvaso.com or call 1-877-UNITHER (1-877-864-8437).

DRUG INTERACTIONS / SPECIFIC POPULATIONS

• The concomitant use of Tyvaso with diuretics, 
antihypertensives, or other vasodilators may increase the 
risk of symptomatic hypotension.

• Co-administration of the CYP2C8 enzyme inhibitor 
gemfi brozil increases exposure to oral treprostinil. 
Co-administration of the CYP2C8 enzyme inducer rifampin 
decreases exposure to oral treprostinil. It is unclear if the 
safety and effi  cacy of treprostinil by the inhalation route are 
altered by inhibitors or inducers of CYP2C8.

• There are no adequate and well-controlled studies with 
Tyvaso in pregnant women. It is not known whether 
treprostinil is excreted in human milk.

ADVERSE REACTIONS

• The most common adverse events seen with Tyvaso in ≥4% 
of PAH patients and more than 3% greater than placebo in the 
placebo-controlled clinical study were cough (54% vs 29%), 
headache (41% vs 23%), throat irritation/ pharyngolaryngeal 
pain (25% vs 14%), nausea (19% vs 11%), fl ushing (15% vs <1%), 
and syncope (6% vs <1%).

TYVISIhcpJUN16

 prostacyclin analogue 1

trend,” Dr. Rali said in an inter-
view. He hopes that future analysis 
of longitudinal data from patients 
could identify clinical factors that 
link with better patient survival and 
help target LVAD placement to the 
patients who stand to gain the most 
benefit.

“We may be able to give these 
elderly patients not just longer life 

but improved quality of life” by a 
more informed targeting of LVADs, 
he suggested. “I think these num-
bers will help convince people that 
all is not lost,” he noted, for elderly 
heart failure patients who receive 
an LVAD as destination therapy. 
Patients at least 75 years old are not 
eligible for heart transplantation, 
so when these patients receive an 

LVAD it is, by definition, destina-
tion therapy.

The data also showed a marked 
sex disparity in LVAD use, with 
LVAD placement in men at least 
75 years old rising from 1.4/1,000 
patients in 2003 to 2.78/1,000 
patients in 2014. In contrast, 
among women these rates rose 
from 0.8/1,000 patients in 2003 to 

1.36/1,000 patients in 2014.
The average age for elderly U.S. 

LVAD recipients for the entire 12-
year period studied was 77.6 years 
among a total of 2,090 recipients. 
For all 21,323 U.S. LVAD recipients 
during 2003-2014 the average age 
was 51.5 years old. 

mzoler@frontlinemedcom.com 

On Twitter @mitchelzoler 
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BRIEF SUMMARY

The following is a brief summary of the full prescribing information 
for TYVASO® (treprostinil) Inhalation Solution. Please review the full 
prescribing information prior to prescribing TYVASO.

INDICATIONS AND USAGE

TYVASO is a prostacyclin vasodilator indicated for the treatment 
of pulmonary arterial hypertension (PAH) (WHO Group 1) to 
improve exercise ability. Studies establishing effectiveness 
included predominately patients with NYHA Functional Class III 
symptoms and etiologies of idiopathic or heritable PAH (56%) or 
PAH associated with connective tissue diseases (33%). The effects 
diminish over the minimum recommended dosing interval of 4 
hours; treatment timing can be adjusted for planned activities. 
While there are long-term data on use of treprostinil by other 
routes of administration, nearly all controlled clinical experience 
with inhaled treprostinil has been on a background of bosentan (an 
endothelin receptor antagonist) or sildenafil (a phosphodiesterase 
type 5 inhibitor). The controlled clinical experience was limited to 
12 weeks in duration.

CONTRAINDICATIONS

None.

WARNINGS AND PRECAUTIONS

Patients with Pulmonary Disease or Pulmonary Infections– 
The efficacy of TYVASO has not been established in patients 
with significant underlying lung disease (eg, asthma or chronic 
obstructive pulmonary disease). Patients with acute pulmonary 
infections should be carefully monitored to detect any worsening 
of lung disease and loss of drug effect.

Risk of Symptomatic Hypotension–Treprostinil is a pulmonary and 
systemic vasodilator. In patients with low systemic arterial pressure, 
treatment with TYVASO may produce symptomatic hypotension.

Patients with Hepatic or Renal Insufficiency–Titrate slowly in 
patients with hepatic or renal insufficiency, because such patients 
will likely be exposed to greater systemic concentrations relative to 
patients with normal hepatic or renal function.

Risk of Bleeding–TYVASO inhibits platelet aggregation and 
increases risk of bleeding.

Effect of Other Drugs on Treprostinil–Co-administration of a 
cytochrome P450 (CYP) 2C8 enzyme inhibitor (eg, gemfibrozil) 
may increase exposure (both Cmax and AUC) to treprostinil. Co-
administration of a CYP2C8 enzyme inducer (eg, rifampin) may 
decrease exposure to treprostinil. Increased exposure is likely to 
increase adverse events associated with treprostinil administration, 
whereas decreased exposure is likely to reduce clinical effectiveness.

ADVERSE REACTIONS

The following potential adverse reactions are described in Warnings 
and Precautions:
• Decrease in systemic blood pressure  • Bleeding

Adverse Reactions Identified in Clinical Trials–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. In a 12-week, placebo-
controlled study (TRIUMPH I) of 235 patients with PAH (WHO Group 
1 and nearly all NYHA Functional Class III), the most commonly 
reported adverse reactions to TYVASO included: cough and throat 
irritation; headache; gastrointestinal effects; muscle, jaw, or bone 
pain; flushing; and syncope. Table 1 lists the adverse reactions that 
occurred at a rate of at least 4% and were more frequent in patients 
treated with TYVASO than with placebo.

The safety of TYVASO was also studied in a long-term, open-label 
extension study in which 206 patients were dosed for a mean 
duration of 2.3 years with a maximum exposure of 5.4 years. Eighty-
nine percent (89%) of patients achieved the target dose of nine 
breaths, four times daily. Forty-two percent (42%) achieved a dose of 
12 breaths, four times daily. The adverse events during this chronic 
dosing study were qualitatively similar to those observed in the 12-
week, placebo-controlled trial. In a prospective, observational study 
comparing patients taking Tyvaso (958 patient-years of exposure) and 
a control group (treatment with other approved therapies for PAH; 
1094 patient-years), Tyvaso was associated with a higher rate of cough 

(16.2 per 100 patient-years vs. 10.9 per 100 pt-years), throat irritation 
(4.5 per 100 pt-years vs. 1.2 per 100 pt-years), nasal discomfort (2.6 
per 100 pt-years vs. 1.3 per 100 pt-years), and hemoptysis (2.5 per 
100 pt-years vs. 1.3 per 100 pt-years) compared to the control group. 

Adverse Events Associated with Route of Administration–Adverse 
events in the treated group during the double-blind and open-
label phase reflecting irritation to the respiratory tract included: 
cough, throat irritation, pharyngeal pain, epistaxis, hemoptysis, and 
wheezing. Serious adverse events during the open-label portion 
of the study included pneumonia in 15 subjects. There were three 
serious episodes of hemoptysis (one fatal) noted during the open-
label experience. 

Adverse Reactions Identified in Post-Marketing Experience–
The following adverse reaction has been identified during the 
post-approval use of Tyvaso. Because this reaction is reported 
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate the frequency or establish a causal 
relationship to drug exposure: Angioedema.

DRUG INTERACTIONS

Pharmacokinetic/pharmacodynamic interaction studies have not 
been conducted with inhaled treprostinil (TYVASO); however, some of 
such studies have been conducted with orally (treprostinil diolamine) 
and subcutaneously administered treprostinil (Remodulin®).

Pharmacodynamics–Antihypertensive Agents or Other 
Vasodilators–Concomitant administration of TYVASO with diuretics, 
antihypertensive agents, or other vasodilators may increase the 
risk of symptomatic hypotension. Anticoagulants–Since treprostinil 
inhibits platelet aggregation, there may be an increased risk of 
bleeding, particularly among patients receiving anticoagulants.

Pharmacokinetics–Bosentan–In a human pharmacokinetic study 
conducted with bosentan (250 mg/day) and an oral formulation of 
treprostinil (treprostinil diolamine), no pharmacokinetic interactions 
between treprostinil and bosentan were observed. Sildenafil–In a 
human pharmacokinetic study conducted with sildenafil (60 mg/
day) and an oral formulation of treprostinil (treprostinil diolamine), 
no pharmacokinetic interactions between treprostinil and sildenafil 
were observed. Effect of Cytochrome P450 Inhibitors and Inducers–
In vitro studies of human hepatic microsomes showed that 
treprostinil does not inhibit cytochrome P450 (CYP) isoenzymes 
CYP1A2, CYP2A6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E1, 
and CYP3A. Additionally, treprostinil does not induce cytochrome 
P450 isoenzymes CYP1A2, CYP2B6, CYP2C9, CYP2C19, and 
CYP3A. Human pharmacokinetic studies with an oral formulation of 
treprostinil (treprostinil diolamine) indicated that co-administration 
of the cytochrome P450 (CYP) 2C8 enzyme inhibitor gemfibrozil 
increases exposure (both Cmax and AUC) to treprostinil. Co-
administration of the CYP2C8 enzyme inducer rifampin decreases 
exposure to treprostinil. It is unclear if the safety and efficacy of 
treprostinil by the inhalation route are altered by inhibitors or 
inducers of CYP2C8. Effect of Other Drugs on Treprostinil–Drug 
interaction studies have been carried out with treprostinil (oral or 
subcutaneous) co-administered with acetaminophen (4 g/day), 
warfarin (25 mg/day), and fluconazole (200 mg/day), respectively, in 
healthy volunteers. These studies did not show a clinically significant 
effect on the pharmacokinetics of treprostinil.

Treprostinil does not affect the pharmacokinetics or 
pharmacodynamics of warfarin. The pharmacokinetics of R- and 
S-warfarin and the INR in healthy subjects given a single 25 mg dose 
of warfarin were unaffected by continuous subcutaneous infusion of 
treprostinil at an infusion rate of 10 ng/kg/min.

USE IN SPECIFIC POPULATIONS

Pregnancy—Pregnancy Category B–There are no adequate and 
well-controlled studies with TYVASO in pregnant women. Animal 
reproduction studies have not been conducted with treprostinil 
administered by the inhalation route. However, studies in pregnant 
rabbits using continuous subcutaneous (SC) infusions of treprostinil 
sodium at infusion rates higher than the recommended human 
SC infusion rate resulted in an increased incidence of fetal skeletal 
variations associated with maternal toxicity. Also, a study in pregnant 
rabbits administered oral treprostinil diolamine at exposures 
higher than those in humans resulted in external fetal and soft 
tissue malformations and fetal skeletal malformations. Animal 
reproduction studies are not always predictive of human response.

Labor and Delivery–No treprostinil treatment-related effects on 
labor and delivery were seen in animal studies. The effect of 
treprostinil on labor and delivery in humans is unknown.

Nursing Mothers–It is not known whether treprostinil is excreted 
in human milk.

Pediatric Use–Safety and effectiveness in pediatric patients have 
not been established. Clinical studies of TYVASO did not include 
patients younger than 18 years to determine whether they respond 
differently from older patients.

Geriatric Use–Clinical studies of TYVASO did not include sufficient 
numbers of patients aged 65 years and over to determine whether 
they respond differently from younger patients. In general, dose 
selection for an elderly patient should be cautious, reflecting the 
greater frequency of hepatic, renal, or cardiac dysfunction, and of 
concomitant diseases or other drug therapy.

Patients with Hepatic Insufficiency–Plasma clearance of treprostinil, 
delivered subcutaneously, was reduced up to 80% in subjects with 
mild-to-moderate hepatic insufficiency. Uptitrate slowly when 
treating patients with hepatic insufficiency because of the risk of 
an increase in systemic exposure which may lead to an increase in 
dose-dependent adverse effects. Treprostinil has not been studied 
in patients with severe hepatic insufficiency.

Patients with Renal Insufficiency–No studies have been performed 
in patients with renal insufficiency. Since treprostinil and its 
metabolites are excreted mainly through the urinary route, patients 
with renal insufficiency may have decreased clearance of the drug 
and its metabolites, and consequently dose-related adverse 
outcomes may be more frequent.

OVERDOSAGE

In general, symptoms of overdose with TYVASO include:  
flushing, headache, hypotension, nausea, vomiting, and 
diarrhea. Provide general supportive care until the symptoms of 
overdose have resolved.

Manufactured for: United Therapeutics Corporation. Research Triangle Park, NC 27709
Reference: 1. TYVASO full Prescribing Information. United Therapeutics Corporation. June 2016.
Rx only 
www.tyvaso.com
TYVBShcpJun16

Table 1: Adverse Events in ≥4% of PAH Patients Receiving TYVASO and More Frequent* than Placebo

Adverse Event

Treatment n (%)

TYVASO  

n = 115

Placebo  
n = 120

Cough 62 (54) 35 (29)

Headache 47 (41) 27 (23)

Throat Irritation/  
Pharyngolaryngeal Pain

29 (25) 17 (14)

Nausea 22 (19) 13 (11)

Flushing 17 (15) 1 (<1)

Syncope 7 (6) 1 (<1)

*More than 3% greater than placebo

CARDIOTHORACIC SURGERY 

Closure of left atrial appendage slashes stroke risk 
BY BRUCE JANCIN

Frontline Medical News

BARCELONA – Routine surgical 
closure of the left atrial appendage 
during open heart surgery provides 

long-term protection against cere-
bral ischemic events, according to 
the findings of the first-ever ran-
domized controlled trial to address 
the issue. 

“I think we can say, based on 

our study, that it would be advis-
able to routinely add surgical clo-
sure of the left atrial appendage to 
planned open heart surgery,” Jesper 
Park-Hansen, MD, said at the annu-
al congress of the European Society 

VIEW ON THE NEWS
G. Hossein Almassi, MD, FCCP, 

comments: This report on pro-

phylactic closure of left atrial 

appendage (LAAC) during 

the first heart operation in 

preventing subsequent cere-

brovascular accident (CVA) 

events is the first of its kind, 

and, although the treated 

group had a lower rate of 

CVA compared with the con-

trol group, the difference did 

not reach statistical signifi-

cance. Both open and closed 

atrial appendage groups had 

a high rate of perioperative 

atrial fibrillation, 60.5% and 

50%, respectively. Only 10% 

of the treated group had 

follow-up transesophageal 

echocardiography for confir-

mation of complete append-

age closure. Nonetheless, the 

results reported are encour-

aging for cardiac surgeons in 

considering LAAC in high-risk 

patients undergoing cardiac 

operations.

of Cardiology. 
New-onset atrial fibrillation is 

common following cardiac surgery. 
That’s one of the reasons why 1%-
3% of patients have a stroke within 
the first year following coronary ar-
tery bypass graft (CABG) surgery. A 
clot kicked loose from the left atrial 
appendage (LAA) is the source of 
most ischemic strokes. 

In light of the demonstrated suc-
cess of percutaneous closure of the 
LAA using the Watchman and other 
devices for stroke prevention in 
patients with atrial fibrillation, Dr. 
Park-Hansen and his coinvestigators 
at the University of Copenhagen 
organized LAACS (the Left Atrial 
Appendage Closure Study). The goal 
was to generate solid, randomized 
trial evidence as to whether preemp-
tive routine surgical closure of the 
LAA at the time of cardiac surgery 
is of benefit. Some cardiac surgeons 
already do this routinely; many oth-
ers don’t because of the lack of Level 
1 supporting evidence. 

LAACS included 141 patients ran-
domized to surgical LAA closure or 
not at the point of first-time open 
heart surgery. The study population 
included patients with and with-
out a history of atrial fibrillation. 
LAA closure was accomplished via 
a purse string closure with a silk 

Continued on following page
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CARDIOTHORACIC SURGERY 

Hearts from HCV-infected patients 
successfully transplanted
BY MITCHEL L. ZOLER

Frontline Medical News

GRAPEVINE, TEXAS   – The heart 
transplant team at Vanderbilt Uni-
versity has successfully placed hearts 
from deceased, hepatitis C virus–
positive patients into recipients, and 
then eradicated the subsequent in-
fection that appeared in most recip-
ients using a standard, direct-acting 
antiviral regimen.

So far, five of nine heart transplant 
recipients who developed a post-
transplant hepatitis C virus (HCV) 
infection had the infection eradicat-
ed using one of the highly effective 
HCV drug regimens, and an addi-
tional three patients from the series 
are nearing their 12th week without 
detectable virus following treatment 
that marks a sustained response, 
Kelly H. Schlendorf, MD, said at 
the annual scientific meeting of the 
Heart Failure Society of America. 
The ninth patient died after de-

veloping a pulmonary embolism 
during the 7th week on antiviral 
therapy.

  The team has also placed hearts 
from HCV-positive donors into an 
additional four patients who have 
not developed HCV infection, for 
a total of 13 heart transplants per-
formed using hearts that until now 
have been routinely beyond consid-
eration.

The recipients have been pa-
tients in a marginal clinical state 
and facing a long projected wait 
on the heart-recipient queue of the 
United Network for Organ Sharing 
(UNOS), Dr. Schlendorf said in an 
interview.

These have been “patients with a 
morbidity and mortality risk from 
waiting that can be mitigated by 
expanding the donor pool.” She 
gave an example of a patient with 
a left ventricular assist device that 
required replacement by either a 
second device or transplant, “so 

getting the transplant quickly was 
a good thing,” said Dr. Schlendorf, 
a cardiologist at Vanderbilt in 
Nashville.

Based on her analysis of UNOS 
data, “upwards of 100” and perhaps 
as many as 300 additional donor 
hearts could be available annually 
for U.S. transplants if the organs 
weren’t excluded because of HCV 
infection.

The Vanderbilt team has so far 
approached 15 patients in their 
program wait-listed for hearts 
about the possibility of accepting 
an HCV-positive organ, and all 15 
have given their consent, she said. 
“We spend a lot of time talking with 
patients and their caregivers about 
the risks and benefits and possible 
complications.”

The 13 recipients, starting in Sep-
tember 2016, included 12 patients 
who were HCV naive and 1 patient 
with a history of HCV exposure. All 
13 received the program’s standard 
three-drug regimen for immuno-
suppression.

During close surveillance, 9 of the 
13 developed an infection. Patients 
with genotype 1 HCV received 12 
weeks of treatment with ledipasvir 
plus sofosbuvir. Those infected with 
genotype 3 received 12-24 weeks 
of treatment with sofosbuvir plus 
velpatasvir. Treatment with these 
direct-acting antivirals meant that 
patients had to adjust the time 
when they took their proton-pump 

inhibitors, and they needed to stop 
treatment with diltiazem and statins 
while on the antivirals.

“In the era of direct-acting anti-
virals, HCV-positive donors may 
provide a safe and effective way to 
expand the donor pool and reduce 
wait-list times,” Dr. Schlendorf said. 
She noted that in recent years an 
increased number of potential organ 
donors have been HCV positive. She 
also cautioned that so far follow-up 
has been relatively brief, with no 
patient yet followed as long as 1 year 
after transplant.

The direct-acting HCV antivirals 
are expensive, and some payers 
established clinical criteria that pa-
tients must meet to qualify for cov-
erage of these regimens. “We have 
not encountered difficulties getting 
insurers to pay,” Dr. Schlendorf said. 
Despite the antivirals’ cost there are 
significant cost savings from fewer 
days in the ICU waiting for heart 
transplantation and a reduced need 
for mechanical support as a bridge 
to transplant, she noted.

mzoler@frontlinemedcom.com 

On Twitter @mitchelzoler 

Dr. Kelly H. Schlendorf
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VIEW ON THE NEWS
G. Hossein Almassi, MD, FCCP, comments: With the shortage of donor 

hearts, many patients on the transplant waiting list either do not 

survive or remain on cardiac assist devices, which may require 

replacement. The report from the Nashville group is an attempt 

to expand the donor pool for the high-risk and very ill patients 

on the transplant list. This is an early report on a small series of 

13 patients. Longer follow-up beyond 1 year is needed to prove 

the viability of this strategy as an effective option for cardiac 

transplant candidates.

string around the neck of the ap-
pendage backed up by an additional 
single running suture. Transesopha-
geal echocardiography performed in 
10 patients a mean of 520 days post 
closure showed no signs of leakage 
or incomplete closure. 

The primary composite outcome 
was comprised of clinical stroke 
or transient ischemic attack diag-
nosed by a neurologist, or a silent 
cerebral infarct detected on MRI 
performed 2-4 weeks post discharge 
and again at least 6 months later. 
At a mean follow-up of 3.7 years 
and a maximum of 6 years, this 
outcome had occurred in 6.3% of 
the LAAC group, significantly low-
er than the 18.3% rate in controls. 
All but one patient with a cerebral 
ischemic event in the control group 
had atrial fibrillation. The risk of an 
event was unrelated to whether or 

not a patient had a history of atrial 
fibrillation prior to surgery or to 
CHA2DS2-VASc score.

Dr. Park-Hansen emphasized that 
he and his coinvestigators don’t con-
sider LAACS to be the final word 
on routine prophylactic appendage 
closure. 

“This is the first randomized 
study. We are eager to move on to 
another randomized study on a larg-
er scale. That is the next step for us,” 
he said. 

“The challenge now – and what 
we will be discussing with our sur-
geons – is to agree on a feasible safe 
and effective means of left atrial 
appendage closure. My personal 
opinion is the Lariat suture delivery 
device or some other easily repro-
ducible method of closure could be 
a good way to go,” Dr. Park-Hansen 
added. 

The research group’s cardiac 

surgeons already have ruled out ex-
cision and stapling because of con-
cerns about bleeding risk and the 
additional cost imposed by stapling. 

Discussant Volkmar Falk, MD, 
commented that LAACS was too 
small, probably severely underpow-
ered, should have included a preop-
erative MRI so investigators could 
reliably capture perioperative silent 
cerebral infarcts, and the double su-
ture purse string is “probably not the 
best method” to occlude the LAA. 

“LAACS addresses an important 
question, but alas, it does not pro-
vide the answer,” declared Dr. Falk, 
professor and director of the depart-
ment of cardiothoracic and vascular 
surgery at Charité Medical Universi-
ty in Berlin.

Dr. Park-Hansen and Dr. Falk re-
ported having no financial conflicts 
of interest. 

bjancin@frontlinemedcom.com

Continued from previous page

Dr. Jesper Park-Hansen
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INDICATIONS 

ELIQUIS is indicated for the treatment of deep vein thrombosis 
(DVT) and pulmonary embolism (PE), and to reduce the risk of 
recurrent DVT and PE following initial therapy.

IMPORTANT SAFETY INFORMATION

WARNING: (A) PREMATURE DISCONTINUATION OF 
ELIQUIS INCREASES THE RISK OF THROMBOTIC EVENTS, 
(B) SPINAL/EPIDURAL HEMATOMA

(A) Premature discontinuation of any oral anticoagulant,
including ELIQUIS, increases the risk of thrombotic events.
If anticoagulation with ELIQUIS is discontinued for a reason 
other than pathological bleeding or completion of a course 
of therapy, consider coverage with another anticoagulant.

(B) Epidural or spinal hematomas may occur in patients 
treated with ELIQUIS who are receiving neuraxial anesthesia
or undergoing spinal puncture. These hematomas may
result in long-term or permanent paralysis. Consider these
risks when scheduling patients for spinal procedures.
Factors that can increase the risk of developing epidural
or spinal hematomas in these patients include:

• use of indwelling epidural catheters

•  concomitant use of other drugs that affect hemostasis,
such as nonsteroidal anti-infl ammatory drugs (NSAIDs),
platelet inhibitors, other anticoagulants

•  a history of traumatic or repeated epidural or spinal
punctures

• a history of spinal deformity or spinal surgery

•  optimal timing between the administration of ELIQUIS
and neuraxial procedures is not known

Monitor patients frequently for signs and symptoms of 
neurological impairment. If neurological compromise is 
noted, urgent treatment is necessary.

Consider the benefi ts and risks before neuraxial intervention 
in patients anticoagulated or to be anticoagulated. 

CONTRAINDICATIONS
• Active pathological bleeding

•  Severe hypersensitivity reaction to ELIQUIS
(e.g., anaphylactic reactions)

WARNINGS AND PRECAUTIONS
•  Increased Risk of Thrombotic Events after Premature

Discontinuation: Premature discontinuation of any oral
anticoagulant, including ELIQUIS, in the absence of adequate 
alternative anticoagulation increases the risk of thrombotic
events. An increased rate of stroke was observed during the
transition from ELIQUIS to warfarin in clinical trials in atrial
fi brillation patients. If ELIQUIS is discontinued for a reason 
other than pathological bleeding or completion of a course
of therapy, consider coverage with another anticoagulant.

•  Bleeding Risk: ELIQUIS increases the risk of bleeding and can
cause serious, potentially fatal, bleeding.

–  Concomitant use of drugs affecting hemostasis increases
the risk of bleeding, including aspirin and other antiplatelet 
agents, other anticoagulants, heparin, thrombolytic agents,
SSRIs, SNRIs, and NSAIDs.

–  Advise patients of signs and symptoms of blood loss and 
to report them immediately or go to an emergency room.
Discontinue ELIQUIS in patients with active pathological
hemorrhage.

–  There is no established way to reverse the anticoagulant
effect of apixaban, which can be expected to persist for at
least 24 hours after the last dose (i.e., about two half-lives). 
A specifi c antidote for ELIQUIS is not available.

•  Spinal/Epidural Anesthesia or Puncture: Patients treated
with ELIQUIS undergoing spinal/epidural anesthesia or
puncture may develop an epidural or spinal hematoma
which can result in long-term or permanent paralysis.

 The risk of these events may be increased by the postoperative
use of indwelling epidural catheters or the concomitant use of 
medicinal products affecting hemostasis. Indwelling epidural
or intrathecal catheters should not be removed earlier than
24 hours after the last administration of ELIQUIS.

For appropriate patients with DVT/PE

Choose ELIQUIS 

from the START

DVT: deep vein thrombosis; PE: pulmonary embolism.
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WARNINGS AND PRECAUTIONS (cont’d)
 The next dose of ELIQUIS should not be administered earlier 
than 5 hours after the removal of the catheter. The risk 
may also be increased by traumatic or repeated epidural 
or spinal puncture. If traumatic puncture occurs, delay the 
administration of ELIQUIS for  48 hours.  

 Monitor patients frequently and if neurological compromise is 
noted, urgent diagnosis and treatment is necessary. Physicians 
should consider the potential benefi t versus the risk of 
neuraxial intervention in ELIQUIS patients.

•  Prosthetic Heart Valves: The safety and effi cacy of ELIQUIS
have not been studied in patients with prosthetic heart valves
and is not recommended in these patients.

•  Acute PE in Hemodynamically Unstable Patients or 
Patients who Require Thrombolysis or Pulmonary
Embolectomy: Initiation of ELIQUIS is not recommended as an 
alternative to unfractionated heparin for the initial treatment 
of patients with PE who present with hemodynamic instability 
or who may receive thrombolysis or pulmonary embolectomy.

ADVERSE REACTIONS
•  The most common and most serious adverse reactions

reported with ELIQUIS were related to bleeding.

TEMPORARY INTERRUPTION FOR SURGERY 
AND OTHER INTERVENTIONS
•  ELIQUIS should be discontinued at least 48 hours prior to 

elective surgery or invasive procedures with a moderate or 
high risk of unacceptable or clinically signifi cant bleeding. 
ELIQUIS should be discontinued at least 24 hours prior to 
elective surgery or invasive procedures with a low risk of 
bleeding or where the bleeding would be noncritical in 
location and easily controlled. Bridging anticoagulation 
during the 24 to 48 hours after stopping ELIQUIS and prior 
to the intervention is not generally required. ELIQUIS should 
be restarted after the surgical or other procedures as soon 
as adequate hemostasis has been established.

DRUG INTERACTIONS
•   Strong Dual Inhibitors of CYP3A4 and P-gp: Inhibitors of

cytochrome P450 3A4 (CYP3A4) and P-glycoprotein (P-gp)
increase exposure to apixaban and increase the risk of 
bleeding. For patients receiving ELIQUIS doses of 5 mg or
10 mg twice daily, reduce the dose of ELIQUIS by 50% when 
ELIQUIS is coadministered with drugs that are strong dual
inhibitors of CYP3A4 and P-gp (e.g., ketoconazole, itraconazole,
ritonavir, or clarithromycin). In patients already taking 2.5 mg 
twice daily, avoid coadministration of ELIQUIS with strong dual
inhibitors of CYP3A4 and P-gp. 

•  Strong Dual Inducers of CYP3A4 and P-gp: Avoid
concomitant use of ELIQUIS with strong dual inducers of 
CYP3A4 and P-gp (e.g., rifampin, carbamazepine, phenytoin,
St. John’s wort) because such drugs will decrease exposure 
to apixaban and increase the risk of stroke and other
thromboembolic events.

•  Anticoagulants and Antiplatelet Agents: Coadministration
of antiplatelet agents, fi brinolytics, heparin, aspirin, and 
chronic NSAID use increases the risk of bleeding. APPRAISE-2,
a placebo-controlled clinical trial of apixaban in high-risk 
post-acute coronary syndrome patients treated with aspirin 
or the combination of aspirin and clopidogrel, was terminated
early due to a higher rate of bleeding with apixaban compared 
to placebo.

PREGNANCY CATEGORY B
•  There are no adequate and well-controlled studies of ELIQUIS 

in pregnant women. Treatment is likely to increase the risk of 
hemorrhage during pregnancy and delivery. ELIQUIS should be 
used during pregnancy only if the potential benefi t outweighs
the potential risk to the mother and fetus.

ELIQUIS® and the ELIQUIS logo are trademarks of Bristol-Myers Squibb Company. 

© 2017 Bristol-Myers Squibb. All rights reserved. 432US1702247-02-01  07/17

Reference: 1. ELIQUIS® Package Insert. Bristol-Myers Squibb Company, 

Princeton, NJ, and Pfi zer Inc, New York, NY.

Please see Brief Summary of Full Prescribing Information, 
including Boxed WARNINGS, on adjacent pages.

WARNINGS AND PRECAUTIONS (cont’d)
  The next dose of ELIQUIS should not be administered earlier 

than 5 hours after the removal of the catheter. The risk 
may also be increased by traumatic or repeated epidural 
or spinal puncture. If traumatic puncture occurs, delay the 
administration of ELIQUIS for  48 hours.  

  Monitor patients frequently and if neurological compromise is 
noted, urgent diagnosis and treatment is necessary. Physicians 

DRUG INTERACTIONS
•   Strong Dual Inhibitors of CYP3A4 and P-gp: Inhibitors of 

cytochrome P450 3A4 (CYP3A4) and P-glycoprotein (P-gp) 
increase exposure to apixaban and increase the risk of 
bleeding. For patients receiving ELIQUIS doses of 5 mg or
10 mg twice daily, reduce the dose of ELIQUIS by 50% when 
ELIQUIS is coadministered with drugs that are strong dual 
inhibitors of CYP3A4 and P-gp (e.g., ketoconazole, itraconazole, 

To learn more about ELIQUIS, visitTo learn more about ELIQUIS, visit

hcp.eliquis.com

ELIQUIS for initial DVT/PE treatment*—
And for appropriate patients, continue on a low dose† to reduce the risk of 

recurrent DVT/PE following initial therapy1

 *Initial therapy: 10 mg, orally twice daily for the fi rst 7 days. After 7 days, 5 mg orally twice daily.
†  Extended therapy: 2.5 mg, orally twice daily. Please see full dosing information in the Prescribing Information.

IMPORTANT SAFETY INFORMATION
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Patients with Prosthetic Heart Valves

The safety and efficacy of ELIQUIS (apixaban) have not been studied in patients with prosthetic 
heart valves. Therefore, use of ELIQUIS is not recommended in these patients.

Acute PE in Hemodynamically Unstable Patients or Patients who Require Thrombolysis or 
Pulmonary Embolectomy

Initiation of ELIQUIS is not recommended as an alternative to unfractionated heparin for the initial 
treatment of patients with PE who present with hemodynamic instability or who may receive 
thrombolysis or pulmonary embolectomy.

ADVERSE REACTIONS

The following serious adverse reactions are discussed in greater detail in other sections of the 
prescribing information.

• Increased risk of thrombotic events after premature discontinuation [see Warnings and
Precautions]

• Bleeding [see Warnings and Precautions]

• Spinal/epidural anesthesia or puncture [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.

Reduction of Risk of Stroke and Systemic Embolism in Patients with Nonvalvular 
Atrial Fibrillation

The safety of ELIQUIS was evaluated in the ARISTOTLE and AVERROES studies [see Clinical 
Studies (14) in full Prescribing Information], including 11,284 patients exposed to ELIQUIS 5 mg 
twice daily and 602 patients exposed to ELIQUIS 2.5 mg twice daily. The duration of ELIQUIS 
exposure was ≥12 months for 9375 patients and ≥24 months for 3369 patients in the two 
studies. In ARISTOTLE, the mean duration of exposure was 89 weeks (>15,000 patient-years). In 
AVERROES, the mean duration of exposure was approximately 59 weeks (>3000 patient-years).

The most common reason for treatment discontinuation in both studies was for bleeding-
related adverse reactions; in ARISTOTLE this occurred in 1.7% and 2.5% of patients treated 
with ELIQUIS and warfarin, respectively, and in AVERROES, in 1.5% and 1.3% on ELIQUIS and 
aspirin, respectively.

Bleeding in Patients with Nonvalvular Atrial Fibrillation in ARISTOTLE and AVERROES

Tables 1 and 2 show the number of patients experiencing major bleeding during the treatment 
period and the bleeding rate (percentage of subjects with at least one bleeding event per 100 
patient-years) in ARISTOTLE and AVERROES.

Table 1: Bleeding Events in Patients with Nonvalvular Atrial Fibrillation in 
ARISTOTLE*

ELIQUIS 
N=9088 
n (per  

100 pt-year)

Warfarin 
N=9052 
n (per  

100 pt-year)

Hazard Ratio 
(95% CI)

P-value

Major† 327 (2.13) 462 (3.09) 0.69 (0.60, 0.80) <0.0001

Intracranial (ICH)‡ 52 (0.33) 125 (0.82) 0.41 (0.30, 0.57) -

  Hemorrhagic 
  stroke§

38 (0.24) 74 (0.49) 0.51 (0.34, 0.75) -

  Other ICH 15 (0.10) 51 (0.34) 0.29 (0.16, 0.51) -

Gastrointestinal (GI)¶ 128 (0.83) 141 (0.93) 0.89 (0.70, 1.14) -

Fatal** 10 (0.06) 37 (0.24) 0.27 (0.13, 0.53) -

  Intracranial 4 (0.03) 30 (0.20) 0.13 (0.05, 0.37) -

  Non-intracranial 6 (0.04) 7 (0.05) 0.84 (0.28, 2.15) -

* Bleeding events within each subcategory were counted once per subject, but subjects
may have contributed events to multiple endpoints. Bleeding events were counted during
treatment or within 2 days of stopping study treatment (on-treatment period).

† Defined as clinically overt bleeding accompanied by one or more of the following: a decrease 
in hemoglobin of ≥2 g/dL, a transfusion of 2 or more units of packed red blood cells, bleeding 
at a critical site: intracranial, intraspinal, intraocular, pericardial, intra-articular, intramuscular 
with compartment syndrome, retroperitoneal or with fatal outcome.

‡ Intracranial bleed includes intracerebral, intraventricular, subdural, and subarachnoid
bleeding. Any type of hemorrhagic stroke was adjudicated and counted as an intracranial
major bleed.

§ On-treatment analysis based on the safety population, compared to ITT analysis presented in
Section 14.

¶ GI bleed includes upper GI, lower GI, and rectal bleeding.
** Fatal bleeding is an adjudicated death with the primary cause of death as intracranial

bleeding or non-intracranial bleeding during the on-treatment period.

ELIQUIS® (apixaban) tablets, for oral use

Brief Summary of Prescribing Information. For complete prescribing information consult 
official package insert.

WARNING: (A) PREMATURE DISCONTINUATION OF ELIQUIS INCREASES THE RISK OF 
THROMBOTIC EVENTS

(B) SPINAL/EPIDURAL HEMATOMA

(A)  PREMATURE DISCONTINUATION OF ELIQUIS INCREASES THE RISK OF THROMBOTIC 
EVENTS

Premature discontinuation of any oral anticoagulant, including ELIQUIS, increases 
the risk of thrombotic events. If anticoagulation with ELIQUIS is discontinued for 
a reason other than pathological bleeding or completion of a course of therapy, 
consider coverage with another anticoagulant [see Dosage and Administration, 
Warnings and Precautions, and Clinical Studies (14.1) in full Prescribing Information].

(B)  SPINAL/EPIDURAL HEMATOMA

Epidural or spinal hematomas may occur in patients treated with ELIQUIS who are 
receiving neuraxial anesthesia or undergoing spinal puncture. These hematomas 
may result in long-term or permanent paralysis. Consider these risks when 
scheduling patients for spinal procedures. Factors that can increase the risk of 
developing epidural or spinal hematomas in these patients include:

• use of indwelling epidural catheters

• concomitant use of other drugs that affect hemostasis, such as nonsteroidal
anti-inflammatory drugs (NSAIDs), platelet inhibitors, other anticoagulants

• a history of traumatic or repeated epidural or spinal punctures

• a history of spinal deformity or spinal surgery

• optimal timing between the administration of ELIQUIS and neuraxial procedures 
is not known

[see Warnings and Precautions]

Monitor patients frequently for signs and symptoms of neurological impairment. 
If neurological compromise is noted, urgent treatment is necessary [see Warnings 
and Precautions]. 

Consider the benefits and risks before neuraxial intervention in patients 
anticoagulated or to be anticoagulated [see Warnings and Precautions].

INDICATIONS AND USAGE

Reduction of Risk of Stroke and Systemic Embolism in Nonvalvular Atrial Fibrillation— 
ELIQUIS® (apixaban) is indicated to reduce the risk of stroke and systemic embolism in patients 
with nonvalvular atrial fibrillation.

Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement Surgery— 
ELIQUIS is indicated for the prophylaxis of deep vein thrombosis (DVT), which may lead to 
pulmonary embolism (PE), in patients who have undergone hip or knee replacement surgery.

Treatment of Deep Vein Thrombosis—ELIQUIS is indicated for the treatment of DVT.

Treatment of Pulmonary Embolism—ELIQUIS is indicated for the treatment of PE.

Reduction in the Risk of Recurrence of DVT and PE—ELIQUIS is indicated to reduce the risk 
of recurrent DVT and PE following initial therapy.

DOSAGE AND ADMINISTRATION (Selected information)

Temporary Interruption for Surgery and Other Interventions

ELIQUIS should be discontinued at least 48 hours prior to elective surgery or invasive procedures 
with a moderate or high risk of unacceptable or clinically significant bleeding. ELIQUIS should be 
discontinued at least 24 hours prior to elective surgery or invasive procedures with a low risk of 
bleeding or where the bleeding would be non-critical in location and easily controlled. Bridging 
anticoagulation during the 24 to 48 hours after stopping ELIQUIS and prior to the intervention is 
not generally required. ELIQUIS should be restarted after the surgical or other procedures as soon 
as adequate hemostasis has been established. (For complete Dosage and Administration section, 
see full Prescribing Information.)

CONTRAINDICATIONS

ELIQUIS is contraindicated in patients with the following conditions:

• Active pathological bleeding [see Warnings and Precautions and Adverse Reactions]

• Severe hypersensitivity reaction to ELIQUIS (e.g., anaphylactic reactions) [see Adverse
Reactions]

WARNINGS AND PRECAUTIONS

Increased Risk of Thrombotic Events after Premature Discontinuation

Premature discontinuation of any oral anticoagulant, including ELIQUIS, in the absence of 
adequate alternative anticoagulation increases the risk of thrombotic events. An increased rate 
of stroke was observed during the transition from ELIQUIS to warfarin in clinical trials in atrial 
fibrillation patients. If ELIQUIS is discontinued for a reason other than pathological bleeding or 
completion of a course of therapy, consider coverage with another anticoagulant [see Dosage 
and Administration (2.4) and Clinical Studies (14.1) in full Prescribing Information].

Bleeding

ELIQUIS increases the risk of bleeding and can cause serious, potentially fatal, bleeding [see 
Dosage and Administration (2.1) in full Prescribing Information and Adverse Reactions].

Concomitant use of drugs affecting hemostasis increases the risk of bleeding. These include 
aspirin and other antiplatelet agents, other anticoagulants, heparin, thrombolytic agents, 
selective serotonin reuptake inhibitors, serotonin norepinephrine reuptake inhibitors, and 
nonsteroidal anti-inflammatory drugs (NSAIDs) [see Drug Interactions].

Advise patients of signs and symptoms of blood loss and to report them immediately or go to an 
emergency room. Discontinue ELIQUIS in patients with active pathological hemorrhage.

Reversal of Anticoagulant Effect

A specific antidote for ELIQUIS is not available, and there is no established way to reverse the 
bleeding in patients taking ELIQUIS. The pharmacodynamic effect of ELIQUIS can be expected 
to persist for at least 24 hours after the last dose, i.e., for about two drug half-lives. Use of 
procoagulant reversal agents, such as prothrombin complex concentrate (PCC), activated 
prothrombin complex concentrate or recombinant factor VIIa, may be considered but has 
not been evaluated in clinical studies [see Clinical Pharmacology (12.2) in full Prescribing 
Information]. When PCCs are used, monitoring for the anticoagulation effect of apixaban 
using a clotting test (PT, INR, or aPTT) or anti-factor Xa (FXa) activity is not useful and is not 
recommended. Activated oral charcoal reduces absorption of apixaban, thereby lowering 
apixaban plasma concentration [see Overdosage].

Hemodialysis does not appear to have a substantial impact on apixaban exposure [see 
Clinical Pharmacology (12.3) in full Prescribing Information]. Protamine sulfate and vitamin K 
are not expected to affect the anticoagulant activity of apixaban. There is no experience with 
antifibrinolytic agents (tranexamic acid, aminocaproic acid) in individuals receiving apixaban. 
There is no experience with systemic hemostatics (desmopressin and aprotinin) in individuals 
receiving apixaban and they are not expected to be effective as a reversal agent.

Spinal/Epidural Anesthesia or Puncture

When neuraxial anesthesia (spinal/epidural anesthesia) or spinal/epidural puncture is employed, 
patients treated with antithrombotic agents for prevention of thromboembolic complications are 
at risk of developing an epidural or spinal hematoma which can result in long-term or permanent 
paralysis.

The risk of these events may be increased by the postoperative use of indwelling epidural 
catheters or the concomitant use of medicinal products affecting hemostasis. Indwelling epidural 
or intrathecal catheters should not be removed earlier than 24 hours after the last administration 
of ELIQUIS. The next dose of ELIQUIS should not be administered earlier than 5 hours after the 
removal of the catheter. The risk may also be increased by traumatic or repeated epidural or 
spinal puncture. If traumatic puncture occurs, delay the administration of ELIQUIS for 48 hours.

Monitor patients frequently for signs and symptoms of neurological impairment (e.g., numbness 
or weakness of the legs, bowel, or bladder dysfunction). If neurological compromise is noted, 
urgent diagnosis and treatment is necessary. Prior to neuraxial intervention the physician should 
consider the potential benefit versus the risk in anticoagulated patients or in patients to be 
anticoagulated for thromboprophylaxis.

In ARISTOTLE, the results for major bleeding were generally consistent across most major 
subgroups including age, weight, CHADS2 score (a scale from 0 to 6 used to estimate risk of 
stroke, with higher scores predicting greater risk), prior warfarin use, geographic region, and 
aspirin use at randomization (Figure 1). Subjects treated with apixaban with diabetes bled more 
(3.0% per year) than did subjects without diabetes (1.9% per year).

Table 2:   Bleeding Events in Patients with Nonvalvular Atrial Fibrillation in AVERROES

ELIQUIS (apixaban)  
N=2798 

n (%/year)

Aspirin 
N=2780 

n (%/year)
Hazard Ratio 

(95% CI) P-value

Major 45 (1.41) 29 (0.92) 1.54 (0.96, 2.45) 0.07

Fatal 5 (0.16) 5 (0.16) 0.99 (0.23, 4.29) -

Intracranial 11 (0.34) 11 (0.35) 0.99 (0.39, 2.51) -

Events associated with each endpoint were counted once per subject, but subjects may have 
contributed events to multiple endpoints.

Other Adverse Reactions

Hypersensitivity reactions (including drug hypersensitivity, such as skin rash, and anaphylactic 
reactions, such as allergic edema) and syncope were reported in <1% of patients receiving 
ELIQUIS.

Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement Surgery

The safety of ELIQUIS has been evaluated in 1 Phase II and 3 Phase III studies including 
5924 patients exposed to ELIQUIS 2.5 mg twice daily undergoing major orthopedic surgery of 
the lower limbs (elective hip replacement or elective knee replacement) treated for up to 38 days.

In total, 11% of the patients treated with ELIQUIS 2.5 mg twice daily experienced adverse 
reactions.

Bleeding results during the treatment period in the Phase III studies are shown in Table 3. 
Bleeding was assessed in each study beginning with the first dose of double-blind study drug.

Table 3:   Bleeding During the Treatment Period in Patients Undergoing Elective Hip 
or Knee Replacement Surgery

Bleeding 
Endpoint*

ADVANCE-3 
Hip Replacement 

Surgery

ADVANCE-2 
Knee Replacement 

Surgery

ADVANCE-1 
Knee Replacement 

Surgery

ELIQUIS  
2.5 mg 
po bid 

35±3 days

Enoxaparin 
40 mg 
sc qd 

35±3 days

ELIQUIS 
2.5 mg 
po bid 

12±2 days

Enoxaparin 
40 mg 
sc qd 

12±2 days

ELIQUIS 
2.5 mg 
po bid 

12±2 days

Enoxaparin 
30 mg 

sc q12h 
12±2 days

First dose 
12 to 24 

hours post 
surgery

First dose 
9 to 15 

hours prior 
to surgery

First dose 
12 to 24 

hours post 
surgery

First dose 
9 to 15 

hours prior 
to surgery

First dose 
12 to 24 

hours post 
surgery

First dose 
12 to 24 

hours post 
surgery

All treated N=2673 N=2659 N=1501 N=1508 N=1596 N=1588

Major 
(including surgical 
site)

22 
(0.82%)†

18 
(0.68%)

9 
(0.60%)‡

14 
(0.93%)

11 
(0.69%)

22 
(1.39%)

Fatal 0 0 0 0 0 1 
(0.06%)

  Hgb decrease 
≥2 g/dL

13 
(0.49%)

10 
(0.38%)

8 
(0.53%)

9 
(0.60%)

10 
(0.63%)

16 
(1.01%)

  Transfusion of 
≥2 units RBC

16 
(0.60%)

14 
(0.53%)

5 
(0.33%)

9 
(0.60%)

9 
(0.56%)

18 
(1.13%)

  Bleed at 
critical site§

1 
(0.04%)

1 
 (0.04%)

1 
 (0.07%)

2 
(0.13%)

1 
(0.06%)

4 
(0.25%)

Major 
+ CRNM¶

129 
(4.83%)

134 
(5.04%)

53 
(3.53%)

72 
(4.77%)

46 
(2.88%)

68 
(4.28%)

All 313 
(11.71%)

334 
(12.56%)

104 
(6.93%)

126 
(8.36%)

85 
(5.33%)

108 
(6.80%)

* All bleeding criteria included surgical site bleeding.
†  Includes 13 subjects with major bleeding events that occurred before the first dose of

apixaban (administered 12 to 24 hours post surgery).
‡  Includes 5 subjects with major bleeding events that occurred before the first dose of

apixaban (administered 12 to 24 hours post surgery).
§  Intracranial, intraspinal, intraocular, pericardial, an operated joint requiring re-operation or 

intervention, intramuscular with compartment syndrome, or retroperitoneal. Bleeding into
an operated joint requiring re-operation or intervention was present in all patients with
this category of bleeding. Events and event rates include one enoxaparin-treated patient in 
ADVANCE-1 who also had intracranial hemorrhage.

¶ CRNM = clinically relevant nonmajor.

Figure 1:  Major Bleeding Hazard Ratios by Baseline Characteristics – ARISTOTLE Study

Apixaban
Better

Warfarin
Better

n of Events / N of Patients (% per year)

Subgroup Apixaban Warfarin Hazard Ratio (95% CI)

All Patients 327 / 9088 (2.1) 462 / 9052 (3.1) 0.69 (0.60, 0.80)
Prior Warfarin/VKA Status

Experienced (57%) 185 / 5196 (2.1) 274 / 5180 (3.2) 0.66 (0.55, 0.80)
Naive (43%) 142 / 3892 (2.2) 188 / 3872 (3.0) 0.73 (0.59, 0.91)

Age
<65 (30%) 56 / 2723 (1.2) 72 / 2732 (1.5) 0.78 (0.55, 1.11)
≥65 and <75 (39%) 120 / 3529 (2.0) 166 / 3501 (2.8) 0.71 (0.56, 0.89)
≥75 (31%) 151 / 2836 (3.3) 224 / 2819 (5.2) 0.64 (0.52, 0.79)

Sex
Male (65%) 225 / 5868 (2.3) 294 / 5879 (3.0) 0.76 (0.64, 0.90)

 Female (35%) 102 / 3220 (1.9) 168 / 3173 (3.3) 0.58 (0.45, 0.74)
Weight

≤60 kg (11%) 36 / 1013 (2.3) 62 / 965 (4.3) 0.55 (0.36, 0.83)
>60 kg (89%) 290 / 8043 (2.1) 398 / 8059 (3.0) 0.72 (0.62, 0.83)

Prior Stroke or TIA
 Yes (19%) 77 / 1687 (2.8) 106 / 1735 (3.9) 0.73 (0.54, 0.98)

No (81%) 250 / 7401 (2.0) 356 / 7317 (2.9) 0.68 (0.58, 0.80)
Diabetes Mellitus
 Yes (25%) 112 / 2276 (3.0) 114 / 2250 (3.1) 0.96 (0.74, 1.25)

No (75%) 215 / 6812 (1.9) 348 / 6802 (3.1) 0.60 (0.51, 0.71)
CHADS2 Score

≤1 (34%) 76 / 3093 (1.4) 126 / 3076 (2.3) 0.59 (0.44, 0.78)
2 (36%) 125 / 3246 (2.3) 163 / 3246 (3.0) 0.76 (0.60, 0.96)

≥3 (30%) 126 / 2749 (2.9) 173 / 2730 (4.1) 0.70 (0.56, 0.88)
Creatinine Clearance

<30 mL/min (1%) 7 / 136 (3.7) 19 / 132 (11.9) 0.32 (0.13, 0.78)
30-50 mL/min (15%) 66 / 1357 (3.2) 123 / 1380 (6.0) 0.53 (0.39, 0.71)

>50-80 mL/min (42%) 157 / 3807 (2.5) 199 / 3758 (3.2) 0.76 (0.62, 0.94)
>80 mL/min (41%) 96 / 3750 (1.5) 119 / 3746 (1.8) 0.79 (0.61, 1.04)

Geographic Region
US (19%) 83 / 1716 (2.8) 109 / 1693 (3.8) 0.75 (0.56, 1.00)
Non-US (81%) 244 / 7372 (2.0) 353 / 7359 (2.9) 0.68 (0.57, 0.80)

Aspirin at Randomization
 Yes (31%) 129 / 2846 (2.7) 164 / 2762 (3.7) 0.75 (0.60, 0.95)

No (69%) 198 / 6242 (1.9) 298 / 6290 (2.8) 0.66 (0.55, 0.79)

 0.125 0.25 0.5 1 2

Note: The figure above presents effects in various subgroups, all of which are baseline characteristics and all of which were pre-specified, if not the groupings. The 95% confidence limits that are 
shown do not take into account how many comparisons were made, nor do they reflect the effect of a particular factor after adjustment for all other factors. Apparent homogeneity or heterogeneity 
among groups should not be over-interpreted.
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Table 7:  Bleeding Results in the AMPLIFY-EXT Study

ELIQUIS (apixaban) 
2.5 mg bid 

N=840 
n (%)

ELIQUIS 
5 mg bid 
N=811 
n (%)

Placebo

N=826 
n (%)

Major 2 (0.2) 1 (0.1) 4 (0.5)

CRNM* 25 (3.0) 34 (4.2) 19 (2.3)

Major + CRNM 27 (3.2) 35 (4.3) 22 (2.7)

Minor 75 (8.9) 98 (12.1) 58 (7.0)

All 94 (11.2) 121 (14.9) 74 (9.0)

* CRNM = clinically relevant nonmajor bleeding.

Events associated with each endpoint were counted once per subject, but subjects may have 
contributed events to multiple endpoints.

Adverse reactions occurring in ≥1% of patients in the AMPLIFY-EXT study are listed in Table 8.

Table 8:   Adverse Reactions Occurring in ≥1% of Patients Undergoing Extended 
Treatment for DVT and PE in the AMPLIFY-EXT Study

ELIQUIS 
2.5 mg bid 

N=840 
n (%)

ELIQUIS 
5 mg bid 
N=811 
n (%)

Placebo

N=826 
n (%)

Epistaxis 13 (1.5) 29 (3.6) 9 (1.1)

Hematuria 12 (1.4) 17 (2.1) 9 (1.1)

Hematoma 13 (1.5) 16 (2.0) 10 (1.2)

Contusion 18 (2.1) 18 (2.2) 18 (2.2)

Gingival bleeding 12 (1.4) 9 (1.1) 3 (0.4)

Other Adverse Reactions

Less common adverse reactions in ELIQUIS-treated patients in the AMPLIFY or AMPLIFY-EXT 
studies occurring at a frequency of ≥0.1% to <1%:

Blood and lymphatic system disorders: hemorrhagic anemia

Gastrointestinal disorders: hematochezia, hemorrhoidal hemorrhage, gastrointestinal 
hemorrhage, hematemesis, melena, anal hemorrhage

Injury, poisoning, and procedural complications: wound hemorrhage, postprocedural 
hemorrhage, traumatic hematoma, periorbital hematoma

Musculoskeletal and connective tissue disorders: muscle hemorrhage

Reproductive system and breast disorders: vaginal hemorrhage, metrorrhagia, 
menometrorrhagia, genital hemorrhage

Vascular disorders: hemorrhage

Skin and subcutaneous tissue disorders: ecchymosis, skin hemorrhage, petechiae

Eye disorders: conjunctival hemorrhage, retinal hemorrhage, eye hemorrhage

Investigations: blood urine present, occult blood positive, occult blood, red blood cells urine 
positive

General disorders and administration-site conditions: injection-site hematoma, vessel 
puncture-site hematoma

DRUG INTERACTIONS

Apixaban is a substrate of both CYP3A4 and P-gp. Inhibitors of CYP3A4 and P-gp increase 
exposure to apixaban and increase the risk of bleeding. Inducers of CYP3A4 and P-gp decrease 
exposure to apixaban and increase the risk of stroke and other thromboembolic events.

Strong Dual Inhibitors of CYP3A4 and P-gp

For patients receiving ELIQUIS 5 mg or 10 mg twice daily, the dose of ELIQUIS should be  
decreased by 50% when it is coadministered with drugs that are strong dual inhibitors of 
CYP3A4 and P-gp (e.g., ketoconazole, itraconazole, ritonavir, or clarithromycin) [see Dosage and 
Administration (2.5) and Clinical Pharmacology (12.3) in full Prescribing Information].

For patients receiving ELIQUIS at a dose of 2.5 mg twice daily, avoid coadministration  
with strong dual inhibitors of CYP3A4 and P-gp [see Dosage and Administration (2.5) and 
Clinical Pharmacology (12.3) in full Prescribing Information].

Strong Dual Inducers of CYP3A4 and P-gp

Avoid concomitant use of ELIQUIS with strong dual inducers of CYP3A4 and P-gp  
(e.g., rifampin, carbamazepine, phenytoin, St. John’s wort) because such drugs will decrease 
exposure to apixaban [see Clinical Pharmacology (12.3) in full Prescribing Information].

Anticoagulants and Antiplatelet Agents

Coadministration of antiplatelet agents, fibrinolytics, heparin, aspirin, and chronic NSAID use 
increases the risk of bleeding.

APPRAISE-2, a placebo-controlled clinical trial of apixaban in high-risk, post-acute coronary 
syndrome patients treated with aspirin or the combination of aspirin and clopidogrel,  
was terminated early due to a higher rate of bleeding with apixaban compared to placebo.  
The rate of ISTH major bleeding was 2.8% per year with apixaban versus 0.6% per year with 
placebo in patients receiving single antiplatelet therapy and was 5.9% per year with apixaban 
versus 2.5% per year with placebo in those receiving dual antiplatelet therapy.

In ARISTOTLE, concomitant use of aspirin increased the bleeding risk on ELIQUIS from  
1.8% per year to 3.4% per year and concomitant use of aspirin and warfarin increased  
the bleeding risk from 2.7% per year to 4.6% per year. In this clinical trial, there was limited 
(2.3%) use of dual antiplatelet therapy with ELIQUIS.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category B 

There are no adequate and well-controlled studies of ELIQUIS in pregnant women. Treatment  
is likely to increase the risk of hemorrhage during pregnancy and delivery. ELIQUIS should  
be used during pregnancy only if the potential benefit outweighs the potential risk to the  
mother and fetus.

Treatment of pregnant rats, rabbits, and mice after implantation until the end of gestation  
resulted in fetal exposure to apixaban, but was not associated with increased risk for 
fetal malformations or toxicity. No maternal or fetal deaths were attributed to bleeding.  
Increased incidence of maternal bleeding was observed in mice, rats, and rabbits at maternal 
exposures that were 19, 4, and 1 times, respectively, the human exposure of unbound drug, 
based on area under plasma-concentration time curve (AUC) comparisons at the maximum 
recommended human dose (MRHD) of 10 mg (5 mg twice daily).

Labor and Delivery

Safety and effectiveness of ELIQUIS during labor and delivery have not been studied in  
clinical trials. Consider the risks of bleeding and of stroke in using ELIQUIS in this setting  
[see Warnings and Precautions].

Treatment of pregnant rats from implantation (gestation Day 7) to weaning (lactation Day 21) 
with apixaban at a dose of 1000 mg/kg (about 5 times the human exposure based on unbound 
apixaban) did not result in death of offspring or death of mother rats during labor in association 
with uterine bleeding. However, increased incidence of maternal bleeding, primarily during 
gestation, occurred at apixaban doses of ≥25 mg/kg, a dose corresponding to ≥1.3 times the 
human exposure.

Nursing Mothers

It is unknown whether apixaban or its metabolites are excreted in human milk. Rats excrete 
apixaban in milk (12% of the maternal dose).

Women should be instructed either to discontinue breastfeeding or to discontinue 
ELIQUIS (apixaban) therapy, taking into account the importance of the drug to the mother.

Pediatric Use

Safety and effectiveness in pediatric patients have not been established.

Geriatric Use

Of the total subjects in the ARISTOTLE and AVERROES clinical studies, >69% were  
65 and older, and >31% were 75 and older. In the ADVANCE-1, ADVANCE-2, and ADVANCE-3 
clinical studies, 50% of subjects were 65 and older, while 16% were 75 and older. In the  
AMPLIFY and AMPLIFY-EXT clinical studies, >32% of subjects were 65 and older and  
>13% were 75 and older. No clinically significant differences in safety or effectiveness were
observed when comparing subjects in different age groups.

Renal Impairment

Reduction of Risk of Stroke and Systemic Embolism in Patients with Nonvalvular  
Atrial Fibrillation

The recommended dose is 2.5 mg twice daily in patients with at least two of the following 
characteristics [see Dosage and Administration (2.1) in full Prescribing Information]:

• age ≥80 years

• body weight ≤60 kg

• serum creatinine ≥1.5 mg/dL

Patients with End-Stage Renal Disease on Dialysis

Clinical efficacy and safety studies with ELIQUIS did not enroll patients with end-stage 
renal disease (ESRD) on dialysis. In patients with ESRD maintained on intermittent  
hemodialysis, administration of ELIQUIS at the usually recommended dose [see Dosage and 
Administration (2.1) in full Prescribing Information] will result in concentrations of apixaban 
and pharmacodynamic activity similar to those observed in the ARISTOTLE study [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. It is not known whether these concentrations 
will lead to similar stroke reduction and bleeding risk in patients with ESRD on dialysis as was 
seen in ARISTOTLE.

Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement Surgery, and 
Treatment of DVT and PE and Reduction in the Risk of Recurrence of DVT and PE

No dose adjustment is recommended for patients with renal impairment, including those with 
ESRD on dialysis [see Dosage and Administration (2.1) in full Prescribing Information]. 

Clinical efficacy and safety studies with ELIQUIS did not enroll patients with ESRD on dialysis 
or patients with a CrCl <15 mL/min; therefore, dosing recommendations are based on 
pharmacokinetic and pharmacodynamic (anti-FXa activity) data in subjects with ESRD 
maintained on dialysis [see Clinical Pharmacology (12.3) in full Prescribing Information].

Hepatic Impairment

No dose adjustment is required in patients with mild hepatic impairment (Child-Pugh class 
A). Because patients with moderate hepatic impairment (Child-Pugh class B) may have  
intrinsic coagulation abnormalities and there is limited clinical experience with ELIQUIS in these 
patients, dosing recommendations cannot be provided [see Clinical Pharmacology (12.2) in  
full Prescribing Information]. ELIQUIS is not recommended in patients with severe hepatic 
impairment (Child-Pugh class C) [see Clinical Pharmacology (12.2) in full Prescribing Information].

OVERDOSAGE

There is no antidote to ELIQUIS. Overdose of ELIQUIS increases the risk of bleeding [see Warnings 
and Precautions].

In controlled clinical trials, orally administered apixaban in healthy subjects at doses up to  
50 mg daily for 3 to 7 days (25 mg twice daily for 7 days or 50 mg once daily for 3 days) had  
no clinically relevant adverse effects.

In healthy subjects, administration of activated charcoal 2 and 6 hours after ingestion of 
a 20-mg dose of apixaban reduced mean apixaban AUC by 50% and 27%, respectively.  
Thus, administration of activated charcoal may be useful in the management of apixaban 
overdose or accidental ingestion.

PATIENT COUNSELING INFORMATION

Advise patients to read the FDA-approved patient labeling (Medication Guide).

Advise patients of the following:

• Not to discontinue ELIQUIS without talking to their physician first.

• That it might take longer than usual for bleeding to stop, and they may bruise or 
bleed more easily when treated with ELIQUIS. Advise patients about how to recognize
bleeding or symptoms of hypovolemia and of the urgent need to report any unusual bleeding 
to their physician.

• To tell their physicians and dentists they are taking ELIQUIS, and/or any other product 
known to affect bleeding (including nonprescription products, such as aspirin or NSAIDs), 
before any surgery or medical or dental procedure is scheduled and before any new drug 
is taken.

• If the patient is having neuraxial anesthesia or spinal puncture, inform the patient to watch 
for signs and symptoms of spinal or epidural hematomas [see Warnings and Precautions].
If any of these symptoms occur, advise the patient to seek emergent medical attention.

• To tell their physicians if they are pregnant or plan to become pregnant or are
breastfeeding or intend to breastfeed during treatment with ELIQUIS [see Use in Specific
Populations].

• How to take ELIQUIS if they cannot swallow, or require a nasogastric tube [see Dosage and
Administration (2.6) in full Prescribing Information].

• What to do if a dose is missed [see Dosage and Administration (2.2) in full Prescribing
Information].
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1356615A2 / 1356514A1 Rev July 2016

 432US1603587-13-01 

Adverse reactions occurring in ≥1% of patients undergoing hip or knee replacement surgery in 
the 1 Phase II study and the 3 Phase III studies are listed in Table 4.

Table 4:   Adverse Reactions Occurring in ≥1% of Patients in Either Group 
Undergoing Hip or Knee Replacement Surgery

ELIQUIS (apixaban), 
 n (%) 

2.5 mg po bid 

N=5924

Enoxaparin,  
n (%) 

40 mg sc qd or 
30 mg sc q12h 

N=5904

Nausea 153 (2.6) 159 (2.7)

Anemia (including postoperative and hemorrhagic 
anemia, and respective laboratory parameters)

153 (2.6) 178 (3.0)

Contusion 83 (1.4) 115 (1.9)

Hemorrhage (including hematoma, and vaginal 
and urethral hemorrhage)

67 (1.1) 81 (1.4)

Postprocedural hemorrhage (including 
postprocedural hematoma, wound hemorrhage, 
vessel puncture site hematoma and catheter site 
hemorrhage)

54 (0.9) 60 (1.0)

Transaminases increased (including alanine 
aminotransferase increased and alanine 
aminotransferase abnormal)

50 (0.8) 71 (1.2)

Aspartate aminotransferase increased 47 (0.8) 69 (1.2)

Gamma-glutamyltransferase increased 38 (0.6) 65 (1.1)

Less common adverse reactions in apixaban-treated patients undergoing hip or knee 
replacement surgery occurring at a frequency of ≥0.1% to <1%:

Blood and lymphatic system disorders: thrombocytopenia (including platelet count decreases)

Vascular disorders: hypotension (including procedural hypotension)

Respiratory, thoracic, and mediastinal disorders: epistaxis

Gastrointestinal disorders: gastrointestinal hemorrhage (including hematemesis and melena), 
hematochezia

Hepatobiliary disorders: liver function test abnormal, blood alkaline phosphatase increased, 
blood bilirubin increased

Renal and urinary disorders: hematuria (including respective laboratory parameters)

Injury, poisoning, and procedural complications: wound secretion, incision-site hemorrhage 
(including incision-site hematoma), operative hemorrhage

Less common adverse reactions in apixaban-treated patients undergoing hip or knee 
replacement surgery occurring at a frequency of <0.1%:

Gingival bleeding, hemoptysis, hypersensitivity, muscle hemorrhage, ocular hemorrhage 
(including conjunctival hemorrhage), rectal hemorrhage

Treatment of DVT and PE and Reduction in the Risk of Recurrence of DVT or PE

The safety of ELIQUIS has been evaluated in the AMPLIFY and AMPLIFY-EXT studies, including 
2676 patients exposed to ELIQUIS 10 mg twice daily, 3359 patients exposed to ELIQUIS 5 mg 
twice daily, and 840 patients exposed to ELIQUIS 2.5 mg twice daily.

Common adverse reactions (≥1%) were gingival bleeding, epistaxis, contusion, hematuria, 
rectal hemorrhage, hematoma, menorrhagia, and hemoptysis.

AMPLIFY Study

The mean duration of exposure to ELIQUIS was 154 days and to enoxaparin/warfarin was 
152 days in the AMPLIFY study. Adverse reactions related to bleeding occurred in 417 (15.6%) 
ELIQUIS-treated patients compared to 661 (24.6%) enoxaparin/warfarin-treated patients. 
The discontinuation rate due to bleeding events was 0.7% in the ELIQUIS-treated patients 
compared to 1.7% in enoxaparin/warfarin-treated patients in the AMPLIFY study.

In the AMPLIFY study, ELIQUIS was statistically superior to enoxaparin/warfarin in the primary 
safety endpoint of major bleeding (relative risk 0.31, 95% CI [0.17, 0.55], P-value <0.0001).

Bleeding results from the AMPLIFY study are summarized in Table 5.

Table 5:   Bleeding Results in the AMPLIFY Study

ELIQUIS 
N=2676 

n (%)

Enoxaparin/Warfarin 
N=2689 

n (%)

Relative Risk  
(95% CI)

Major 15 (0.6) 49 (1.8) 0.31 (0.17, 0.55) 
p<0.0001

CRNM* 103 (3.9) 215 (8.0)

Major + CRNM 115 (4.3) 261 (9.7)

Minor 313 (11.7) 505 (18.8)

All 402 (15.0) 676 (25.1)

* CRNM = clinically relevant nonmajor bleeding.

Events associated with each endpoint were counted once per subject, but subjects may have 
contributed events to multiple endpoints.

Adverse reactions occurring in ≥1% of patients in the AMPLIFY study are listed in Table 6.

Table 6:   Adverse Reactions Occurring in ≥1% of Patients Treated for DVT and PE in 
the AMPLIFY Study

ELIQUIS  
N=2676  

n (%)

Enoxaparin/Warfarin  
N=2689 

n (%)

Epistaxis 77 (2.9) 146 (5.4)

Contusion 49 (1.8) 97 (3.6)

Hematuria 46 (1.7) 102 (3.8)

Menorrhagia 38 (1.4) 30 (1.1)

Hematoma 35 (1.3) 76 (2.8)

Hemoptysis 32 (1.2) 31 (1.2)

Rectal hemorrhage 26 (1.0) 39 (1.5)

Gingival bleeding 26 (1.0) 50 (1.9)

AMPLIFY-EXT Study

The mean duration of exposure to ELIQUIS was approximately 330 days and to placebo 
was 312 days in the AMPLIFY-EXT study. Adverse reactions related to bleeding occurred 
in 219 (13.3%) ELIQUIS-treated patients compared to 72 (8.7%) placebo-treated patients. 
The discontinuation rate due to bleeding events was approximately 1% in the ELIQUIS-treated 
patients compared to 0.4% in those patients in the placebo group in the AMPLIFY-EXT study.

Bleeding results from the AMPLIFY-EXT study are summarized in Table 7.
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MACRA: Screening for hypertension

I
f you haven’t started reporting 
quality data for the Merit-Based 
Incentive Payment System 

(MIPS), there’s still time to avoid a 
4% cut to your Medicare payments. 

Under the Pick Your Pace ap-
proach being offered this year, the 
Centers for Medicare & Medicaid 
Services allows clinicians to test the 
system by reporting on one quality 
measure for one patient through pa-
per-based claims. Be sure to append 
a Quality Data Code (QDC) to the 
claim form for care provided up to 
Dec. 31, 2017, in order to avoid a 
penalty in payment year 2019.

Consider this measure: 

Measure #317: Preventive 
Care and Screening: Screening 
for High Blood Pressure and 
Follow-Up Documented
This measure is aimed at capturing 
the percentage of patients aged 18 
years and older who were screened 
for high blood pressure and given a 
follow-up plan. 

What you need to do: Check the 
patient’s blood pressure and rec-
ommend follow-up care – lifestyle 
modifications, additional testing, 
or medication, as appropriate – and 
document that plan. 

Eligible cases include patients 
aged 18 years and older on the date 
of the encounter and a patient en-
counter during the performance pe-
riod. Applicable codes include (CPT 
or HCPCS): 90791, 90792, 90832, 
90834, 90837, 90839, 90845, 90880, 
92002, 92004, 92012, 92014, 96118, 
99201, 99202, 99203, 99204, 99205, 
99212, 99213, 99214, 99281, 99282, 
99283, 99284, 99285, 99215, 99304, 
99305, 99306, 99307, 99308, 99309, 
99310, 99318, 99324, 99325, 99326, 
99327, 99328, 99334, 99335, 99336, 
99337, 99341, 99342, 99343, 99344, 
99345, 99347, 99348, 99349, 99350, 
D7140, D7210, G0101, G0402, 
G0438, G0439 without telehealth 
modifier: GQ or GT.

To get credit under MIPS, be sure 
to include a QDC that shows that you 
successfully performed the measure 
or had a good reason for not doing 
so. For instance, code G8783 indicates 
that a normal blood pressure reading 
was documented and follow-up is not 
required, while code G8950 indicates 
that the patient had a pre-hyperten-
sive or hypertensive blood pressure 
reading documented and the appro-
priate follow-up was documented. 
Exclusion code G9744 should be used 
if the patient is not eligible due to an 
active diagnosis of hypertension.

CMS has a full list measures avail-

able for claims-based reporting at 
qpp.cms.gov. The American Medical 
Association has also created a step-
by-step guide for reporting on one 
quality measure.

Certain clinicians are exempt 

from reporting and do not face a 
penalty under MIPS:
• Those who enrolled in Medicare 

for the first time during a perfor-
mance period.

• Those who have Medicare Part B 

allowed charges of $30,000 or less. 
• Those who have 100 or fewer 

Medicare Part B patients. 
• Those who are significantly par-

ticipating in an Advanced Alterna-
tive Payment Model (APM).

FULL 

SUCCESS 

For patients with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and/or emphysema

of a proven LAMA

INDICATION

SEEBRI™ NEOHALER® (glycopyrrolate) is an anticholinergic indicated for the long-term, maintenance treatment of airflow obstruction in patients with chronic obstructive  
pulmonary disease (COPD), including chronic bronchitis and/or emphysema. 

IMPORTANT SAFETY INFORMATION

SEEBRI NEOHALER is contraindicated in patients with a hypersensitivity to glycopyrrolate or to any of the ingredients.

SEEBRI NEOHALER should not be initiated in patients with acutely deteriorating or potentially life-threatening episodes of COPD or used as rescue therapy for acute episodes 
of bronchospasm. Acute symptoms should be treated with an inhaled short-acting beta

2
-agonist.

As with other inhaled medicines, SEEBRI NEOHALER can produce paradoxical bronchospasm that may be life threatening. If paradoxical bronchospasm occurs following 
dosing with SEEBRI NEOHALER, it should be treated immediately with an inhaled, short-acting bronchodilator; SEEBRI NEOHALER should be discontinued immediately and 
alternative therapy instituted. 

Immediate hypersensitivity reactions have been reported with SEEBRI NEOHALER. If signs occur, discontinue immediately and institute alternative therapy. SEEBRI NEOHALER 
should be used with caution in patients with severe hypersensitivity to milk proteins.

SEEBRI and  are trademarks of Novartis AG, used under license. NEOHALER is a registered trademark of Novartis AG, used under license. 
SUNOVION and  are registered trademarks of Sumitomo Dainippon Pharma Co., Ltd. Sunovion Pharmaceuticals Inc. is a U.S. subsidiary of 
Sumitomo Dainippon Pharma Co., Ltd. ©2017 Sunovion Pharmaceuticals Inc. All rights reserved. 9/17 SEE026-17

audiovisual feedback each 

time a dose is inhaled
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BY GREGORY TWACHTMAN

Frontline Medical News

David O. Barbe, MD, president 
of the American Medical As-

sociation, is urging physicians to 

participate in the Medicare Quality 
Payment Program, even if the busi-
ness case isn’t quite there. 

QPP is the value-based payment 
system created by the Medicare Ac-
cess and CHIP Reauthorization Act 

(MACRA). It promotes high-value 
care through Medicare payment in-
creases. But for some practices, the 
investment in personnel and technol-
ogy needed to earn those increases 
may be more than the increases 

themselves, leading doctors to do just 
enough to avoid being penalized.

“I think that many physicians 
don’t feel they are ever going to get 
a bonus but sure would like to avoid 

PRACTICE ECONOMICS

MIPS: It’s time to get started

Continued on following page

• >120 mL improvement in FEV
1
 AUC

0-12hr
 vs placebo at Week 12 in two trials (primary end point)1

–  139 mL improvement in FEV
1
 AUC

0-12hr
 vs placebo at Week 12 in Trial 1

–  123 mL improvement in FEV
1
 AUC

0-12hr
 vs placebo at Week 12 in Trial 2

•  Reduction in rescue medication use all day and night with twice-daily SEEBRI NEOHALER vs placebo  
(secondary end point)1,2

– SEEBRI NEOHALER is not a rescue inhaler and is not indicated to treat episodes of acute bronchospasm 

•  Whirring noise during inhalation confirms correct placement of the capsule in the chamber1

•  Clear capsule design allows patients to visualize any medication left in the capsule and inhale all of the  
remaining dose1

•  SEEBRI capsules are for oral inhalation only and should not be swallowed1

Sunovion Answers is there for your patients with support and answers. Call 1-844-276-8262 for more information.

Visit www.SEEBRI.us to learn more.

References: 1. SEEBRI NEOHALER [prescribing information]. 2017. 2. Data on 
file. GEM1 and GEM2 clinical study reports. Sunovion Pharmaceuticals Inc.

For additional information, please see the Brief Summary of Prescribing 
Information on the following pages. 

Please visit www.SunovionProfile.com/SEEBRI for full Prescribing 
Information and Patient Information.

SEEBRI NEOHALER should be used with caution in patients with narrow-angle glaucoma and in patients with urinary retention. Prescribers and patients should be alert for  
signs and symptoms of acute narrow-angle glaucoma (e.g., eye pain or discomfort, blurred vision, visual halos or colored images in association with red eyes from conjunctival 
congestion and corneal edema) and of urinary retention (e.g., difficulty passing urine, painful urination), especially in patients with prostatic hyperplasia or bladder-neck 
obstruction. Patients should be instructed to consult a physician immediately should any of these signs or symptoms develop.

STUDY DESIGN

The efficacy of SEEBRI NEOHALER was established in two 12-week, pivotal trials. The safety of SEEBRI NEOHALER  was established in four 12-week lung-function trials and 
one 52-week, long-term study.1,2

Improved symptom control all day and night with  
twice-daily SEEBRI™ NEOHALER® (glycopyrrolate)

AUC, area under the curve; FEV
1
, forced expiratory volume in 1 second; LAMA, long-acting muscarinic antagonist.
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a penalty,” Dr. Barbe, said in an ex-
clusive interview. “I am afraid many 
will simply perform at the lowest 
level that keeps them out of the pen-
alty. Because many of them find that 
making the investment it takes to 
perform highly, there is not a busi-
ness case for that.”

Full participation in QPP’s Mer-

it-based Incentive Payment System 
(MIPS) could run small practices an 
additional $10,000 to $30,000 a year, 
he said. “If you’ve got $200,000 in 
Medicare receipts, if you get adjust-
ed even the maximum of 4%, that is 
$8,000. You can’t cover $20,000 with 
$8,000. The math doesn’t work. There 
is not a business case there for it.”

That said, Dr. Barbe still spoke 

in favor of QPP and noted that the 
AMA is working with the Centers 
for Medicare & Medicaid Services 
as well as Congress to make the pro-
gram more valuable and meaningful 
for physicians.

“We understand where we need to 
go as a profession, as an industry,” 
he said. “How we get there is the 
key, it’s the challenge and it requires 

flexibility. ... CMS has been accom-
modating but there are limits to how 
long they can go.”

The AMA is urging doctors who 
have missed the 90-day window for 
full participation – which effective-
ly closed for most on Oct. 2 – to 
consider the Pick Your Pace option 
offered by the CMS.

Pick Your Pace allows physicians 
and practices to submit data on one 
measure for one patient to avoid 
a reduction in Medicare pay, even 
though they would not be eligible 

for a bonus. 
“AMA has put 

out a lot of tools 
to help physi-
cians assess their 
readiness, assess 
the gap between 
what they are 
able to do in 
their practice 
now and what 
they need to do 

to be successful under [the MIPS] 
primarily down to and including a 
video that would walk a physician 
step-by-step through the one pa-
tient, one measure, no penalty,” Dr. 
Barbe said.

He also encouraged doctors to 
pick a measure that is meaningful to 
their practice if only to get the ball 
rolling and get their feet wet in the 
QPP pool.

“What I tell physicians is pick 
something that is relevant for your 
practice,” he said.”If I see a lot of di-
abetes patients in my practice but I 
don’t see many people on anticoagu-
lants, it doesn’t make sense for me to 
pick an anticoagulant measure.”

And if all a practice can do this 
year is one patient, one measure, 
Dr. Barbe urged physicians to look 
toward the next reporting year with 
an eye to do more, as that will ulti-
mately lead to better quality of care 
delivered. 

“Report on one patient and one 
measure this year ... but look at next 
year to say ‘that’s going to be a 90-
day project for me,’ and get in on 
that. There is a pretty long laundry 
list of conditions and metrics that 
you can report on.”

And if practices start capturing 
relevant data, it opens the door to 
improving their practice if they also 
take the time to analyze what they 
are collecting. 

“That is the purpose,” Dr. Barbe 
said. “As you measure yourself along 
the way, if the threshold for perfor-
mance is here, and you find yourself 
working at this [lower] level for the 
first 30 days or whatever, then you 
stop and take stock of that” and re-
act accordingly. 

gtwachtman@frontlinemedcom.com
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(glycopyrrolate) inhalation powder

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

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

INDICATIONS AND USAGE: SEEBRI™ NEOHALER® is indicated for the long-term, 
maintenance treatment of airflow obstruction in patients with chronic obstructive 
pulmonary disease (COPD), including chronic bronchitis and/or emphysema.

CONTRAINDICATIONS: SEEBRI NEOHALER is contraindicated in patients who have 
demonstrated hypersensitivity to glycopyrrolate or to any of the ingredients.

WARNINGS AND PRECAUTIONS:
Deterioration of Disease and Acute Episodes: SEEBRI NEOHALER should not 
be initiated in patients during acutely deteriorating or potentially life-threatening 
episodes of COPD. SEEBRI NEOHALER has not been studied in subjects with 
acutely deteriorating COPD. The initiation of SEEBRI NEOHALER in this setting is not 
appropriate. SEEBRI NEOHALER should not be used for the relief of acute symptoms, 
i.e., as rescue therapy for the treatment of acute episodes of bronchospasm. 
SEEBRI NEOHALER has not been studied in the relief of acute symptoms and extra 
doses should not be used for that purpose. Acute symptoms should be treated 
with an inhaled, short-acting beta2-agonist. COPD may deteriorate acutely over 
a period of hours or chronically over several days or longer. If SEEBRI NEOHALER 
no longer controls symptoms of bronchoconstriction; the patient’s inhaled, 
short-acting beta2-agonist becomes less effective; or the patient needs more 
inhalation of a short-acting beta2-agonist than usual, these may be markers of 
deterioration of disease. In this setting, a re-evaluation of the patient and the 
COPD treatment regimen should be undertaken at once. Increasing the daily dose 
of SEEBRI NEOHALER beyond the recommended dose is not appropriate in this 
situation. Paradoxical Bronchospasm: As with other inhaled medicines, SEEBRI 
NEOHALER can produce paradoxical bronchospasm that may be life-threatening. 
If paradoxical bronchospasm occurs following dosing with SEEBRI NEOHALER, it 
should be treated immediately with an inhaled, short-acting bronchodilator; SEEBRI 
NEOHALER should be discontinued immediately, and alternative therapy instituted. 
Immediate Hypersensitivity Reactions: Immediate hypersensitivity reactions 
have been reported after administration of SEEBRI NEOHALER. If signs suggesting 
allergic reactions occur, in particular, angioedema (including difficulties in breathing 
or swallowing, swelling of the tongue, lips, and face), urticaria, or skin rash, 
SEEBRI NEOHALER should be discontinued immediately and alternative therapy 
instituted. SEEBRI NEOHALER should be used with caution in patients with severe 
hypersensitivity to milk proteins. Worsening of Narrow-Angle Glaucoma: SEEBRI 
NEOHALER should be used with caution in patients with narrow-angle glaucoma. 
Prescribers and patients should be alert for signs and symptoms of acute narrow-
angle glaucoma (e.g., eye pain or discomfort, blurred vision, visual halos or colored 
images in association with red eyes from conjunctival congestion and corneal 
edema). Instruct patients to consult a physician immediately should any of these 
signs or symptoms develop. Worsening of Urinary Retention: SEEBRI NEOHALER 
should be used with caution in patients with urinary retention. Prescribers and 
patients should be alert for signs and symptoms of urinary retention (e.g., difficulty 
passing urine, painful urination), especially in patients with prostatic hyperplasia 
or bladder-neck obstruction. Instruct patients to consult a physician immediately 
should any of these signs or symptoms develop. 

ADVERSE REACTIONS: Clinical Trials Experience: Because clinical trials are 
conducted under widely varying conditions, the adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in clinical trials of 
another drug and may not reflect the rates observed in clinical practice. The SEEBRI 
NEOHALER safety database included 3415 subjects with COPD in four 12-week lung 
function trials and one 52-week long-term safety study. A total of 1202 subjects 
received treatment with SEEBRI NEOHALER 15.6 mcg twice-daily (BID). The safety 
data described below are based on the four 12-week trials and the one 52-week trial. 
12-Week Trials: The incidence of adverse reactions associated with SEEBRI 
NEOHALER in Table 1 is based on four 12-week, placebo-controlled trials in 2908 
subjects with COPD. In the total population, 61.2% of patients had moderate COPD 
and 37.8% had severe COPD. Overall, 62% were males, 90% were Caucasian,  
and the mean age was 63 years (ranging from 41 to 89 years). In this population,  
53% were identified as current smokers with an average smoking history of  
48 pack-years. The proportion of subjects who discontinued treatment due to 
adverse reactions was 2.4% for the SEEBRI NEOHALER-treated patients and 3.8% 
for placebo-treated patients. 

Table 1. Adverse reactions with SEEBRI NEOHALER 

(greater than or equal to 1% incidence and higher than placebo) in COPD patients

Adverse 
Reaction

SEEBRI NEOHALER
15.6 mcg BID  

(N=951) n (%)

Placebo

(N=938) n (%)

Upper respiratory tract infection 32 (3.4) 22 (2.3)

Nasopharyngitis 20 (2.1) 18 (1.9)

Urinary tract infection 13 (1.4) 12 (1.3)

Sinusitis 13 (1.4) 7 (0.7)

Oropharyngeal pain 17 (1.8) 11 (1.2)

Other adverse reactions occurring more frequently with SEEBRI NEOHALER 
than with placebo, but with an incidence of less than 1% include rash, pruritus, 
gastroenteritis, hypersensitivity, atrial fibrillation, insomnia, pain in extremity, 

dysuria, vomiting, productive cough, and diabetes mellitus/hyperglycemia. 
52-Week Trial: In a long-term safety trial, 507 subjects were treated for up to 
52 weeks with glycopyrrolate 15.6 mcg twice-daily or indacaterol 75 mcg once-
daily. The demographic and baseline characteristics of the long-term safety trial 
were similar to those of the placebo-controlled efficacy trials described above. The 
adverse reactions reported in the long-term safety trial were consistent with those 
observed in the placebo-controlled trials of 12 weeks. Additional adverse reactions 
that occurred with a frequency greater than or equal to 2% in the group receiving 
glycopyrrolate 15.6 mcg twice-daily that exceeded the frequency of indacaterol  
75 mcg once-daily in this trial were: diarrhea, nausea, upper abdominal pain, fatigue, 
bronchitis, pneumonia, rhinitis, back pain, arthralgia, dyspnea, and wheezing. 
Postmarketing Experience: The following additional adverse reactions have been 
identified during worldwide post-approval use of glycopyrrolate, the active ingredient 
in SEEBRI NEOHALER, at higher than the recommended dose. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure. 
These adverse reactions are: angioedema, paradoxical bronchospasm and dysphonia.

DRUG INTERACTIONS: Anticholinergics: There is a potential for an additive 
interaction with concomitantly used anticholinergic medications. Therefore, avoid 
coadministration of SEEBRI NEOHALER with other anticholinergic-containing drugs 
as this may lead to an increase in anticholinergic effects.  

USE IN SPECIFIC POPULATIONS: Pregnancy: Teratogenic Effects: Pregnancy 
Category C: There are no adequate and well-controlled studies with SEEBRI NEOHALER 
in pregnant women. Because animal reproduction studies are not always predictive 
of human response, SEEBRI NEOHALER should only be used during pregnancy if the 
potential benefit to the patient justifies the potential risk to the fetus. Women should 
be advised to contact their physician if they become pregnant while taking SEEBRI 
NEOHALER. Glycopyrrolate was not teratogenic in Wistar rats and New Zealand White 
rabbits at approximately 1400 and 530 times, respectively, the MRHD in adults (on 
an AUC basis at maternal inhaled doses up to 3.83 mg/kg/day in rats and up to  
4.4 mg/kg/day in rabbits). Non-teratogenic Effects: Glycopyrrolate had no effects 
on peri-natal and post-natal developments in rats at approximately 1100 times the 
MRHD in adults (on an AUC basis at maternal subcutaneous doses up to  
1.88 mg/kg/day). Labor and Delivery: There are no adequate and well-controlled 
human trials that have investigated the effects of SEEBRI NEOHALER during labor 
and delivery. In human parturients undergoing Caesarean section, 86 minutes after 
a single intramuscular injection of 0.006 mg/kg glycopyrrolate, umbilical plasma 
concentrations were low. Nursing Mothers: It is not known whether SEEBRI 
NEOHALER is excreted in human breast milk. Because many drugs are excreted in 
human milk, caution should be exercised when SEEBRI NEOHALER is administered 
to a nursing woman. Since there are no data from well-controlled human studies 
on the use of SEEBRI NEOHALER by nursing mothers, a decision should be made 
whether to discontinue nursing or to discontinue SEEBRI NEOHALER, taking into 
account the importance of SEEBRI NEOHALER to the mother. It is not known 
whether glycopyrrolate is excreted in human breast milk. Glycopyrrolate (including its 
metabolites) have been detected in the milk of lactating rats and reached up to 10-fold 
higher concentrations in the milk than in the blood of the dam. Pediatric Use: SEEBRI 
NEOHALER is not indicated for use in children. The safety and efficacy of SEEBRI 
NEOHALER in pediatric patients have not been established. Geriatric Use: Based 
on available data, no adjustment of the dosage of SEEBRI NEOHALER in geriatric 
patients is warranted. SEEBRI NEOHALER can be used at the recommended dose 
in elderly patients 75 years of age and older. Of the total number of subjects in 
clinical studies of SEEBRI NEOHALER, 45% were aged 65 and older, while 10% 
were aged 75 and older. No overall differences in safety or effectiveness were 
observed between these subjects and younger subjects, and other reported clinical 
experience has not identified differences in responses between the elderly and 
younger patients, but greater sensitivity of some older individuals cannot be ruled 
out. Renal Impairment: No dose adjustment is required for patients with mild and 
moderate renal impairment. SEEBRI NEOHALER should be used in patients with 
severe renal impairment (estimated GFR less than 30 mL/min/1.73m2), including 
those with end-stage renal disease requiring dialysis, if the expected benefit 
outweighs the potential risk since the systemic exposure to glycopyrrolate may be 
increased in this population. Hepatic Impairment: No dose adjustment is required 
for patients with hepatic impairment. The effects of hepatic impairment on the 
pharmacokinetics of glycopyrrolate have not been studied.

OVERDOSAGE: An overdose of glycopyrrolate may lead to anticholinergic signs and 
symptoms such as nausea, vomiting, dizziness, lightheadedness, blurred vision, 
increased intraocular pressure (causing pain, vision disturbances, or reddening of the 
eye), obstipation or difficulties in voiding. In COPD patients, repeated orally inhaled 
administration of SEEBRI NEOHALER at total doses of 124.8 and 249.6 mcg once-
daily for 28 days were well tolerated. 

PATIENT COUNSELING INFORMATION: Advise the patient to read the  
FDA-approved patient labeling (Patient Information and Instructions for Use).

Manufactured for: Sunovion Pharmaceuticals Inc. Marlborough, MA 01752 USA
To report suspected adverse reactions, call 1-877-737-7226. 
For customer service, call 1-888-394-7377. 

SEEBRI and  are trademarks of Novartis AG, used under license. NEOHALER 
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BY ALICIA GALLEGOS

Frontline Medical News

T
he Ohio Supreme Court has 
ruled that apologies by physi-
cians that include an admis-

sion of fault cannot be used against 
them in court, upholding a lower 
court decision that spared a doctor’s 
comments from being heard at trial. 

In a Sept. 12 decision, state Su-
preme Court justices concluded that 
Ohio’s apology statute protects both 
expressions of regret for an unan-
ticipated outcome and acknowledg-
ments that the patient’s treatment 
fell below the standard of care. The 
decision resolves a split among Ohio 
appeals courts over whether expres-
sions of fault are admissible.  

The decision declaring Ohio’s 
apology statute “unambiguous” is an 
important and clarifying ruling for 
physicians and settles the differing 
opinions of some lower courts, said 
Reginald Fields, director of external 
and professional relations for the 
Ohio State Medical Association. 

“We applaud the high court’s 
decision,” Mr. Fields said in an in-
terview. “Even the two dissenting 
justices agreed that the apology law 
is clear; they just questioned wheth-
er it applied in this particular case. 
This ruling likely means pending 
legislation thought to be needed to 
clarify the law is now unnecessary. 
The OSMA will now focus on other 
aspects of tort reform, such as ‘loss 
of chance’ claims and further elimi-
nation of frivolous lawsuits.”

The Ohio Association for Justice, 

the state’s plaintiffs’ bar did not re-
spond to a request for comment.

The case of Stewart v. Vivian 
resulted from a lawsuit filed by 
Dennis Stewart against Cincinnati 
psychiatrist Rodney Vivian, MD, af-
ter the death of Mr. Stewart’s wife by 
suicide. Michelle Stewart was admit-
ted to the emergency department of 
Mt. Orab MediCenter in February 
2010 after attempting suicide and 
was later transferred to the psychiat-
ric unit at Mercy Hospital Clermont 
in Batavia, Ohio. After consulting 
with nurses, Dr. Vivian ordered that 
a staff member of the psychiatric 
unit visually observe Ms. Stewart 
every 15 minutes, according to court 
documents. The next evening, Mr. 
Stewart arrived at the psychiatric 
unit to visit his wife and found her 
unconscious as a result of hanging. 

Two days later, Dr. Vivian went to 
Ms. Stewart’s room in the intensive 
care unit to speak with family mem-
bers. The content of the conversa-
tion between Dr. Vivian and family 
members is disputed. Family mem-
bers allege that Dr. Vivian expressed 
that it was a “terrible situation” and 
that the patient had told Dr. Vivian 
that she “wanted to be dead” would 
“keep trying” to kill herself. Dr. Viv-
ian testified that he told the family 
he was “sorry this has happened.” 
Ms. Stewart was later taken off life 
support and died. 

In 2011, Mr. Stewart sued Dr. Viv-
ian and Mercy Hospital Clermont 
for medical malpractice, loss of 
spousal consortium, and wrongful 
death. Dr. Vivian argued that his 

PRACTICE ECONOMICS

Ruling: Apologies can’t be used against doctors

CMS alerts physicians of 
payment reductions for 
PQRS noncompliance
BY GREGORY TWACHTMAN

Frontline Medical News

Doctors who did not adequately 
meet Physician Quality Report-

ing System (PQRS) requirements 
in 2016 will soon be receiving no-
tification letters alerting them that 
their Medicare Part B physician fee 
schedule payments will be reduced 
by 2%.

Officials from the Centers for 
Medicare & Medicaid Services said 
in a statement that “the majority” of 
eligible professionals “successfully 
reported to PQRS and avoided the 

downward payment adjustment,” 
but did not state how many doctors 
are expected to receive letters.

Physicians who are flagged for the 
payment reduction, but who believe 
they successfully complied with 
PQRS requirements, will have the 
opportunity to challenge the find-
ing. They must submit an informal 
review request online here within 60 
days of the release of the 2016 PQRS 
feedback report.

The CMS noted that there are no 
hardship exemptions to avoid the 
payment reduction for 2018.

gtwachtman@frontlinemedcom.com

statements to family members in the 
ICU room were inadmissible under 
the state’s apology law because they 
were “intended to express commis-
eration, condolence, or sympathy.” 
Mr. Stewart countered that Dr. 
Vivian’s statements were admissible 
because they were not “pure expres-
sions of apology, sympathy, commis-
eration, condolence, compassion, or 
a general sense of benevolence.” The 
trial court sided with Dr. Vivian and 
his statements were kept from trial 
testimony. The jury returned a ver-
dict in favor of Dr. Vivian, conclud-
ing that he was not negligent in his 
assessment, care, or treatment.

The 12th District Court of Appeals 
ruled that Dr. Vivian’s statements 
were properly excluded, finding 
that the Ohio’s apology law is am-
biguous because according to the 
term’s dictionary definition, “apol-
ogy” may or may not include an 
admission of fault. But the decision 
conflicted with the case of Davis 
v. Wooster Orthopaedics & Sports 
Medicine, Inc. in which the Court of 
Appeals for the 9th District in Ohio 
determined Ohio’s apology stat-
ute protects from admission “pure 
expressions of apology, sympathy, 

commiseration, condolence, com-
passion, or a general sense of benev-
olence,” but not “admission of fault.” 

Resolving the split, the Ohio Su-
preme Court concluded that the 
state law is unambiguous and that 
its legislative intent is to shield ex-
pressions of regret for unexpected 
outcomes that may include ac-
knowledgments that the patient’s 
medical care fell below the standard 
of care.

Ohio Supreme Court Chief Justice 
Maureen O’Connor and Justice Wil-
liam M. O’Neill partially dissented. 
While they agreed with the majority’s 
holding regarding the intent of Ohio’s 
apology law, Justice O’Connor wrote 
that the Dr. Vivian’s statements fell 
outside the law’s protection. 

“Dr. Vivian’s statements were not 
an apology nor did they express 
regret or a type of shared sadness as-
sociated with sympathy or commis-
eration,” she wrote in her dissent. 

At least 36 states have apology 
laws that shield against certain 
statements, expressions, or other 
evidence related to disclosures being 
used against physicians in court. 

agallegos@frontlinemedcom.com 
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Riociguat may benefit 
subset of PAH patients
BY DOUG BRUNK

Frontline Medical News

S
witching to riociguat may be 
an effective strategy for pul-
monary arterial hypertension 

(PAH) patients who respond in-
adequately to phosphodiesterase-5 
inhibitors, results from a small 
open-label study demonstrated. 

“This study represents an im-
portant step towards determining 
if this new treatment strategy is 
an effective approach to the man-
agement of patients with PAH, 
although additional data from 
larger, randomised, controlled 
studies are needed to further es-
tablish the safety and efficacy of 
this approach,” researchers led by 
Marius M. Hoeper, MD, wrote in 
a study published online Sept. 9, 
2017, in the European Respiratory 
Journal (Eur Respir J. 2017 Sep 
9. doi: 10.1183/13993003.02425-
2016).

Current clinical data indicate 
that many patients with PAH who 
receive phosphodiesterase-5 inhib-
itors do not reach treatment goals. 
“For example, in the AMBITION 
study, 73% of patients with PAH 
receiving tadalafil monotherapy and 
61% of those receiving tadalafil in 
combination with ambrisentan did 
not achieve a satisfactory clinical 
response at week 24 of the study (N 
Engl J Med. 2015;373:834-44),” Dr. 
Hoeper of the Clinic for Respirato-
ry Medicine at Hannover Medical 
School Germany and his associ-
ates wrote. “Furthermore, in the 
SERAPHIN study, event-free surviv-
al of patients receiving [phosphodi-
esterase-5 inhibitors] monotherapy 
was approximately 50% at 3 years (N 
Engl J Med. 2013;369:809-18).”

For the current trial, known as 
RESPITE, investigators from nine 
countries in Europe and North 
America enrolled 61 PAH patients 
in a 24-week, open-label uncon-
trolled analysis to investigate the 
safety, feasibility, and benefit of 
switching them from phosphodi-
esterase-5 inhibitors to riociguat. 
The patients underwent 1-3 days 
free of  phosphodiesterase-5 inhib-
itors before receiving riociguat in 
a maximum dose of up to 2.5 mg 
t.i.d. Most patients (74%) were fe-
male, and 92% were Caucasian. In 
all, 51 patients (84%) completed all 
24 weeks of treatment, while the re-
maining 10 discontinued treatment, 

4 of whom due to adverse events.
Among those who completed all 

24 weeks of the trial, their mean 
6-minute walking distance had 
increased by a mean of 31 meters 
and their N-terminal pro b-type 
natriuretic peptide level decreased 
by a mean of 347 pg/mL. Addi-
tionally, 54% of the patients stud-
ied experienced an improvement 
in their the World Health Organi-
zation Functional Class. However, 
32 patients (52%) experienced 
study drug–related adverse events 
and 10 (16%) experienced serious 
adverse events, two of which were 
related to the drug being studied. 
Six patients (10%) experienced 
clinical worsening, including death 
in two, though the deaths were 
deemed to be unrelated to the 
drug being studied. 

“Although not mechanistically stud-
ied, the findings of RESPITE support 
the hypothesis that a defective [nitric 
oxide–soluble guanylate cyclase–cyclic 
guanosine monophosphate] pathway 
might explain why some patients have 
no sufficient or sustained response to 
[phosphodiesterase-5 inhibitors] ther-
apy,” the researchers noted. “In such 
patients, direct stimulation of [soluble 
guanylate cyclase] may be more ef-
fective than inhibition of [phosphodi-
esterase-5], but this hypothesis is still 
unproven.”

They acknowledged certain lim-
itations of the study, including its 
prospective design and the relatively 
homogenous patient population. 
“Other limitations include the lack of 
a long-term continuation phase, and 
the absence of mechanistic data al-
lowing identification of patients likely 
to respond or not respond to switch-
ing,” they wrote. “Two deaths were 
observed in this study, which might 
raise concerns, although neither of the 
deaths (one due to pneumonia and 
one due to subdural haematoma) was 
considered by the investigators to be 
study drug-related or due to worsen-
ing PAH. Given the lack of a control 
group and the rate of study withdraw-
als and clinical worsening events, fur-
ther evaluation to clarify the safety of 
switching is required.”

The study was funded by Bayer 
AG, Berlin. 

Dr. Hoeper and his coauthors 
disclosed having financial ties to 
numerous pharmaceutical compa-
nies, including Bayer, which makes 
riociguat.

dbrunk@frontlinemedcom.com
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and Management

July 13-15

Bronchoscopy and Pleural  

Procedures for Pulmonary and  

Critical Care Medicine Fellows 

July 20

Advanced Diagnostic and  

Therapeutic Bronchoscopy 

August 4-5

Cardiopulmonary Exercise  

Testing (CPET) 

August 10-12

Critical Skills for Critical Care:  

A State-of-the-Art Update and  

Procedures for ICU Providers

August 24-26

Comprehensive Pleural Procedures 

November 3-4

Critical Care Ultrasound: Integration  

Into Clinical Practice 

November 9-11

Venovenous ECMO for Respiratory  

Failure

December 7-9

CHEST Board Review

August 10-19

Austin, Texas

Live Learning Courses

2018  

Education Calendar

Courses held at the CHEST Innovation, Simulation, and Training Center in Glenview, Illinois.

Learn More livelearning.chestnet.org

Critical Care Ultrasonography:  

Integration Into Clinical Practice

November 10-12

Ultrasonography: Essentials  

in Critical Care

December 1-3

Seats Still Available for 2017 Courses

CHEST Annual Meeting 2018

October 6-10

San Antonio, Texas

Mark your  

CALENDARS 

CHEST 2018 starts  

early next year.
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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).

BY JEFF EVANS

Frontline Medical News

FROM CHEST  n  The presence of 
specific autoantibodies may help 
to identify the small percentage of 
patients with systemic lupus ery-
thematosus (SLE) who are at higher 
risk of developing pulmonary arteri-
al hypertension after SLE diagnosis 
and may also detect those at lower 
risk of death, according to findings 
from a retrospective study of French 
patients.

Eric Hachulla, MD, of the Uni-
versity of Lille (France) and his co-
investigators reported that 51 SLE 
patients in the French Pulmonary 
Hypertension Registry who had 
a diagnosis of pulmonary arterial 
hypertension (PAH) confirmed by 
right heart catheterization were 
more likely to have the condition if 
they had anti-SSA and anti-SSB an-
tibodies, compared with a control 
group of 101 SLE patients without 
known PAH who were selected 
from SLE expert centers partic-
ipating in the registry. Overall, 
anti-SSA antibodies were present 
in 62% of PAH patients vs. 40% of 
non-PAH patients, and anti-SSB 
antibodies were detected in 27% 
with PAH, compared with 8% of 
those without.

Following SLE diagnosis, the 51 
SLE patients had a median delay 
in diagnosis of PAH by about 5 
years. Their survival was 89% at 3 
years and 84% at 5 years. “Survival 
appeared to be substantially bet-
ter than that still observed today 
in [PAH associated with systemic 
sclerosis], where estimated 3-year 
survival is about 50%. Our surviv-
al rates are comparable to those 
reported by Sobanski et al. in the 
recently published study for the U.K. 
SLE-PAH cohort (85% at 5 years),” 
the authors wrote.

In the current study, mortality 
during 10 years of follow-up was 
significantly lower among patients 
who had anti–U1-RNP antibodies 
than among those who did not (0% 
vs. 25%; P = .04). This finding of 
improved survival in patients with 
anti–U1-RNP antibodies mirrored 
the results reported in the British 
SLE-PAH cohort study and a 2016 
Chinese study, indicating that “the 
presence of anti–U1-RNP antibodies 
appears to be a protective factor in 
terms of survival.”

Treatment with hydroxychloro- 
quine followed a trend toward in-
creased survival, but was not statis-
tically significant (hazard ratio, 0.31; 

CARDIOVASCULAR MEDICINE 

Risk factors for PAH identified in lupus patients
95% confidence interval, 0.09-1.11; 
P = .07).

“These findings must be in-
terpreted with caution due to 
the small number of untreated 
patients and require further in-

vestigations in other cohorts,” the 
investigators wrote. 

But “based on our results on the 
potential effect of hydroxychloro-
quine, this treatment might be used 
in association with the immuno-

suppressive strategy for SLE-PAH 
patients.”

Read more of the findings 
in CHEST (2017 Aug 26. doi: 
10.1016/j.chest.2017.08.014).

jevans@frontlinemedcom.com
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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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relative 

reduction in 

FVC decline

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

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

P=.01  (95% CI=27, 235)

68%
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-114
mL/year

-60
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-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

BY BRUCE JANCIN

Frontline Medical News

BARCELONA – Prescription-strength 
ibuprofen has a bigger adverse effect 
on blood pressure than celecoxib 

or naproxen, a finding that suggests 
a likely mechanism for the worse 
cardiovascular event rate document-
ed in ibuprofen-treated arthritis 
patients in the PRECISION trial, 
Frank Ruschitzka, MD, said at the 

annual congress of the European So-
ciety of Cardiology. 

“Prescription-strength ibuprofen 
is under pressure – it has a high in-
cidence of new-onset hypertension, 
particularly when compared to the 

more selective COX-2 inhibitor cele-
coxib. Before we did this study, many 
would have said it’s the other way 
around,” observed Dr. Ruschitzka, 
professor of cardiology at the Univer-
sity of Zurich. 

CARDIOVASCULAR MEDICINE 

Prescription-strength ibuprofen worse for BP
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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 
(≤0% decline) in lung function in the INPULSIS® 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 

Society (ATS) guidelines, ≥10% FVC 

decline is an established measure 

of IPF disease progression and a 

surrogate marker in mortality6,7,9

INPULSIS®-13,6-8

He presented the results of PRE-
CISION-ABPM (Prospective Ran-
domized Evaluation of Celecoxib 
Integrated Safety Versus Ibuprofen 
or Naproxen Ambulatory Blood 
Pressure Measurement). 

“These results will have impact 
on your daily practice when you go 
home,” the cardiologist said.

PRECISION-ABPM was a pre-

specified double-blind, randomized, 
60-center substudy of the published 
PRECISION trial, which included 
24,081 U.S. patients who needed 
daily NSAIDs for arthritis and were 
also at increased cardiovascular risk. 
They were randomized to the COX-
2 inhibitor celecoxib at 100-200 mg 
b.i.d. or the nonselective NSAIDs 
ibuprofen at 600-800 mg three 

times a day or naproxen at 375-500 
mg twice daily. Participants also 
received a proton pump inhibitor 
to protect against NSAID-related 
GI bleeding. In the on-treatment 
analysis, the ibuprofen group was 
significantly more likely to experi-
ence cardiovascular and all-cause 
mortality and renal events than were 
those on celecoxib (N Engl J Med. 

2016 Dec 29;375[26]:2519-29). 
The PRECISION-ABPM substudy 

included 444 arthritis patients, 92% 
of whom had osteoarthritis. During 
the 4-month study, investigators 
amassed roughly 60,000 automated 
blood pressure measurements across 
the three study arms. 

The primary outcome was change 
Continued on following page
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from baseline in mean 24-hour 
systolic blood pressure (SBP). It 
increased by 3.7 mm Hg in the 
ibuprofen group and declined by 
0.3 mm Hg in the celecoxib group, 
while the naproxen group occupied 
the middle ground with a 1.6–mm 
Hg increase. 

The nearly 4-mm Hg increase in 

mean 24-hour SBP at 4 months in 
the ibuprofen group is of sufficient 
magnitude to be clinically import-
ant, Dr. Ruschitzka noted. Fully 
23.2% of ibuprofen-treated patients 
who had normal baseline blood 
pressure developed hypertension 
as defined by a mean 24-hour SBP 
of at least 130 and/or a diastolic 
blood pressure of at least 80 mm 

Hg. In contrast, incident hyper-
tension occurred in only 10.3% of 
the celecoxib group and 19% of 
naproxen-treated patients. Thus, 
the likelihood of developing hyper-
tension was 61% less with celecoxib 
than ibuprofen and 51% less with 
celecoxib than naproxen. 

Not treating chronic arthritic pain 
to avoid the cardiovascular risk of 

NSAIDs is not a legitimate option. 
“Pain is a cardiovascular risk fac-

tor,” Dr. Ruschitzka emphasized. 
“It’s unethical not to treat it. If you 
don’t treat pain, the patient’s blood 
pressure goes up, heart rate goes 
up, and you’re driving patients into 
inactivity.”

Although he’s convinced there’s no 
such thing as a safe NSAID from a 

Continued from previous page

OFEV is only available through participating specialty pharmacies

  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)

Risk of Bleeding: 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-glycoprotein (P-gp) and CYP3A4 Inhibitors and 
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.

•  Anticoagulants: 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

•  Nursing Mothers: 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 aff 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.
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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 

cardiovascular risk standpoint, the 
PRECISION and PRECISION-ABPM 
data show celecoxib is less unsafe than 
ibuprofen. And as for the oft-heard 
statement that naproxen is the safest 
NSAID for the heart, Dr. Ruschitzka 
commented, “What an urban legend.” 

Discussant Scott Solomon, MD, 
director of noninvasive cardiology 
at Brigham and Women’s Hospi-

tal, Boston, said that, although 
PRECISION-ABPM doesn’t 
support the notion that conven-
tional NSAIDs such as naproxen 
or ibuprofen are any safer than 
celecoxib, it would be wrong to 
conclude from the study that cele-
coxib doesn’t affect blood pressure 
and is safer than the others from a 
cardiovascular standpoint. That’s 

because the three study drugs 
weren’t compared in an equipotent 
way. Because of safety concerns, 
the Food and Drug Administra-
tion required that the daily dose of 
celecoxib be capped at the low end 
of the therapeutic range, while no 
such constraints were placed on 
the two nonselective NSAIDS. 

Dr. Ruschitzka discussed his find-

ings in a video interview on www.
mdedge.com/chestphysician.

PRECISION-ABPM was spon-
sored by Pfizer. 

Dr. Ruschitzka and Dr. Solomon, 
who is also a professor of medicine 
at Harvard Medical School, reported 
having no financial conflicts of in-
terest regarding their presentations. 

bjancin@frontlinemedcom.com
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Distinguished CHEST Educators

I
n keeping with the commitment 
of the American College of Chest 
Physicians (CHEST) to be the 

home of the clinician educator, and 
supporting CHEST’s strategic vision 

of advancing best patient outcomes 
through innovative chest medicine 
education, a new designation intend-
ed to provide national-level recog-
nition of excellence in continuing 

medical education has been estab-
lished—the innovation award-win-
ning Distinguished CHEST Educator.

Distinguished CHEST Educators 
are within the top 5% of CHEST’s 

faculty and are recognized for their 
achievements in making significant 
and long-term contributions to the 
design and delivery of CHEST edu-
cation. With more than 108 ways to 
educate, these faculty members have 
exceeded expectations by serving 
as CHEST committee chairs, vice-
chairs, faculty, and peer reviewers 
for programs such as the CHEST 
Annual Meeting. 

“The greatest achievement I can 
imagine is seen in the people we 
train—as that lives on. Real values in 
medicine live only by being handed 
down to others. Over the past decade, 
CHEST has afforded me the privilege 
to represent the organization on a 
national platform, and, in doing so, I 
have been able to refine my own skills 
and those of my peers, as well as add-
ing both quality and detail to my un-
derstanding of how young physicians 
learn,” says Nader Kamangar, MD, 
FCCP, of UCLA, CHEST member 
since 2000, and Distinguished CHEST 
Educator.

Continued on following page

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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This Month in 
CHEST: Editor’s Picks

BY RICHARD S. IRWIN, MD,  
MASTER FCCP
Editor in Chief, CHEST
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Acquired, and  

Ventilator-Associated 

Pneumonia: New York City, 2010 

to 2014. By R. E. Corrado, et al.

Hyperbaric Oxygen Therapy Is 

Associated With Lower Short- 

and Long-Term Mortality in 

Patients With Carbon Monoxide 

Poisoning. By C-C Huang, et al.

Evidence-Based Medicine

Pharmacologic and 

Nonpharmacologic Treatment 

for Acute Cough Associated 

With the Common Cold: CHEST 

Expert Panel Report. By M. 
A. Malesker, et al, on behalf of the 
CHEST Expert Cough Panel.

Cough in Ambulatory 

Immunocompromised Adults: 

CHEST Expert Panel Report. By 
M. J. Rosen, et al, on behalf of the 
CHEST Expert Cough Panel.
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Learn About a CHEST Foundation Research Grant Winner 
What is the project you 
have been working on?
I have been researching the role of 
the specific sodium channel in the 
heart, how it affects the conductance 
in patients with pulmonary arterial 
hypertension, and how it might af-
fect RV function. We know in some 
sources that about 25% of patients 
with PAH can die of sudden cardiac 
death, and sudden cardiac death 
is more common in patients with 
left-sided heart disease.

Instead of dying of sudden death 
or end stage heart failure, we wanted 
a way to see, just based on a physi-
cal exam, if there’s evidence of heart 
pump function not working well. 
With the funding, I’ve been able to 
more than double the sample size 
of the original pilot data and add in 
two more large objectives to com-
plement my original aim.

What has receiving the 
grant meant to you?
One of the reasons I was able to stay 
at Brown was because of winning 
this grant from the CHEST Foun-
dation. It was able to cement my 
interest in fully pursuing a physician 
scientist career, which is huge, be-
cause it is not what I had planned 
on doing. Because of this grant, 
I had an 80% protected research 

position in my first year. Winning 
the grant gave me a feeling of af-
firmation and validation, and that 
certainly motivates me to continue 
on this path.

Going into fellowship, if you had 
asked me what I had envisioned 
myself doing, I would have said I’d 
be a medical educator. I think I was 
surprised by my research year in fel-
lowship when I was working on this 
project, because the grant created so 
much excitement. I felt like I could 
actually do this, and obtaining the 
grant uped the ante of investment 
and kept me excited. Plus, the grant 
allowed me to do everything, see the 
whole process, the full arc, and I’m 
not even done.

What barriers have 
you encountered with 
your research?
Not having all the control, like 
unplanned hospitalizations or ad-
vanced sickness in the patients. 
There are also things cost-wise that 
are needed for the research that I 
wouldn’t have had access to without 
the grant. I didn’t do much research 
in medical school and residency, 
since I was more focused on teach-
ing, so I hadn’t been prepared for 
the administrative legwork. But, it’s 
something I’m learning.

In 2015, Debasree Banerjee, MD, MS, 
received the CHEST Foundation Re-
search Grant in Pulmonary Arterial 
Hypertension. She was also a 2016 
NetWorks Challenge Travel Grantee 
as a member of the Women’s Health 
NetWork, allowing her to attend the 
2016 CHEST Annual Meeting and 
network with peers and leaders in 
chest medicine. Read our follow-up 
interview with Dr. Banerjee on her 
research progress and how the grants 
she’s received have impacted her and 
the work she is doing.

Being able to follow up with the 
CHEST Foundation and attend the 
CHEST annual meeting are exciting 
ways to overcome any slumps or 
doubts, because you see the interest 
and encouragement for the work 
you’re doing. Receiving the travel 
grant and coming to the annual 
meeting as a new faculty member, it 
was the most high-yield conference 
I’ve ever attended. Every day, there 
is something new and interactive for 
development.

What advice would you give 
to someone who hasn’t 
received a grant before but 
is considering applying?
If they can get a good mentor, that’s 

invaluable. It takes perseverance, 
persistence, and passion, and if 
you believe your work is having an 
impact, it’s absolutely worth doing. 
Even if you apply and don’t get it 
the first time, try, try again. I have 
so much more faith in CHEST be-
cause of the positivity I see from 
the investment in my own mentor, 
who was a past foundation grant 
recipient and encouraged me to 
apply. CHEST gives ample oppor-
tunity to network and help to be 
steered in the right way. As a grant 
recipient and being folded into the 
CHEST community, you start to 
think, “I want this feeling again. 
Someone thinks this is important 
work.”

This designation will be 
granted to select clinical ed-
ucators each year. The inau-
gural class of Distinguished 
CHEST Educators was hon-
ored at the end of October 
at CHEST 2017 in Toronto, 
as will be the tradition for 
the classes that follow.

Distinguished 
CHEST Educator
Congratulations to the inau-
gural class of Distinguished 
CHEST Educators.

Sandra Adams, MD, MS, FCCP

Doreen Addrizzo-Harris, MD, FCCP

A. Christine Argento, MD, FCCP

Robert Arntfield, MD, FCCP

Anthony Asciutto, RRT

Olivier Axler, MD, PhD, FCCP

Meyer Balter, MD, FCCP

Gisela Banauch, MD, MS, FCCP

Robert Baughman, MD, FCCP

David Bell, MD, FCCP

Michel Boivin, MD, FCCP

Gabriel Bosslet, MD, FCCP

Jean Bourbeau, MD, MS, FCCP

David Bowton, MD, FCCP

Kevin Brown, MD, FCCP

Jack Buckley, MD, MPH, FCCP

Kristin Burkart, MD, MS, FCCP

Brian Carlin, MD, FCCP

Christopher Carroll, MD, FCCP

Roberto Casal, MD

Richard Castriotta, MD, FCCP

Kevin Chan, MD, FCCP

Alexander Chen, MD

Michael Christian, MD, FCCP

Nancy Collop, MD, FCCP

Clayton Cowl, MD, MS, FCCP

Angel Coz Yataco, MD, FCCP

Gerard Criner, MD, FCCP

Carolyn D’Ambrosio, MD, FCCP

Mauricio Danckers, MD, FCCP

Aneesa Das, MD, FCCP

John Davies, RRT, MA, FCCP

Frank Detterbeck, MD, FCCP

Emily Diederich, MD, FCCP

Kevin Doerschug, MD, MS, FCCP

Meagan Dubosky, RRT-ACCS

Kevin Dushay, MD, FCCP

Eric Edell, MD, FCCP

William Enfinger

Michael Ezzie, MD, FCCP

David Feller-Kopman, MD, FCCP

Kevin Felner, MD, FCCP

Neil Freedman, MD, FCCP

Thomas Fuhrman, MD, MS, FCCP

John Gaillard, MD, FCCP

Colin Gillespie, MD

Maritza Groth, MD, FCCP

Mark Hall, MD

Jesse Hall, MD, FCCP

Nicola Hanania, MD, MBBS, FCCP

D. Kyle Hogarth, MD, FCCP

Steven Hollenberg, MD, FCCP

Robert Hyzy, MD, FCCP

Richard Irwin, MD, Master FCCP

Nader Kamangar, MD, MS, FCCP

Carl Kaplan, MD, FCCP

Brian Kaufman, MD, FCCP

William Kelly, MD, FCCP

Seth Koenig, MD, FCCP

Anastassios Koumbourlis, MD, 
MPH, FCCP

Lindsey Kreisher, RRT

Karol Kremens, MD, FCCP

Sunita Kumar, MD, MBBS, FCCP

Viera Lakticova, MD

Carla Lamb, MD, FCCP

Hans Lee, MD, FCCP

Peter Lenz, MD, MEd, FCCP

Stephanie Levine, MD, FCCP

Deborah Levine, MD, MS, FCCP

Kenneth Lyn-Kew, MD

Joao Alberto de Andrade, MD, 
FCCP

Neil MacIntyre, MD, FCCP

Donald Mahler, MD, FCCP

Fabien Maldonado, MD, FCCP

Atul Malhotra, MD, FCCP

Haney Mallemat, MD

Darcy Marciniuk, MD, FCCP

Diego Maselli Caceres, MD, FCCP

Paul Mayo, MD, FCCP

Peter Mazzone, MD, MPH, FCCP

John McIlwaine, DO, MBA, FCCP

Mark Metersky, MD, FCCP

Scott Millington, MD

Taro Minami, MD, FCCP

Lisa Moores, MD, FCCP

Amy Morris, MD

John Mullon, MD, FCCP

Septimiu Murgu, MD, FCCP

Mangala Narasimhan, DO, FCCP

Michael Niederman, MD, FCCP

Alexander Niven, MD, FCCP

Anne O’Donnell, MD, FCCP

Erik Osborn, MD

David Ost, MD, MPH, FCCP

Ronald Oudiz, MD, FCCP

Daniel Ouellette, MD, MS, FCCP

Nicholas Pastis, MD, FCCP

Paru Patrawalla, MD, FCCP

Jay Peters, MD, FCCP

Barbara Phillips, MD, MSPH, FCCP

Margaret Pisani, MD, MS, FCCP

Janos Porszasz, MD, PhD

Whitney Prince, MD, FCCP

Suhail Raoof, MBBS, FCCP

Marcos Restrepo, MD, MSc, FCCP

Otis Rickman, DO, FCCP

Roy Ridgeway

Mary Ried, RN, CCRN

Antoni Rosell, MD

Mark Rosen, MD, Master FCCP

Bernard Roth, MD, FCCP

Anthony Saleh, MD, FCCP

Juan Sanchez, MD, FCCP

Pralay Sarkar, MBBS, FCCP

Lewis Satterwhite, MD, FCCP

Paul Scanlon, MD, FCCP

Gregory Schmidt, MD, FCCP

David Schulman, MD, MPH, FCCP

Brady Scott, RRT, MS

Bernardo Selim, MD, FCCP

Curtis Sessler, MD, FCCP

Rakesh Shah, MD, FCCP

Ray Wes Shepherd, MD, FCCP

John Sherner, MD, FCCP

Ariel Shiloh, MD

Samira Shojaee, MD, FCCP

Gerard Silvestri, MD, MS, FCCP

Steven Simpson, MD, FCCP

James Stoller, MD, MS, FCCP

Mary Strek, MD, FCCP

William Stringer, MD, FCCP

Eleanor Summerhill, MD, FCCP

Lynn Tanoue, MD, FCCP

Victor Test, MD, FCCP

Arthur Tokarczyk, MD, FCCP

Anil Vachani, MD, FCCP

Momen Wahidi, MD, MBA, FCCP

Keith Wille, MD, FCCP

Lisa Wolfe, MD, FCCP

Richard Wunderink, MD, FCCP

Lonny Yarmus, DO, FCCP

Kazuhiro Yasufuku, MD, PhD, 
FCCP

Gulrukh Zaidi, MD

Continued from previous page
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Enhance Your Study Prep With the  

CHEST SEEK™ Library

PULMONARY  •  CRITICAL CARE   •  SLEEP  •  PEDIATRIC PULMONOLOGY

n Prep for your board and accreditation exams.

n Review at your convenience.

n Access content on both mobile app and computer.

Use the new CHEST SEEK™ Library to test and  

improve your clinical skills in recall, interpretation,  

and problem-solving. This 1-year subscription  

features case-based questions reflecting the content 

of board certification examinations.

Learn More and Purchase  seeklibrary.chestnet.org

CME Now Available

Full library access: 

$299 CHEST member/$349 nonmember

Individual topic access:

$249 CHEST member/$299 nonmember

We promise to bring you the same great 

program content – just a littler earlier.

Registration opens spring 2018. We hope to  

see you in San Antonio, October 6 to 10.

Mark your 

    CALENDARS 

Details Coming Soon  |  chestmeeting.chestnet.org

CHEST 2018 
has a new date.

A Visit With Stephen J. Welch
CHEST Executive Vice President and CEO

What is one major 
accomplishment you hope 
to achieve as Executive 
Vice President & Chief 
Executive Officer?
My goal as EVP/CEO is fairly sim-
ple and straightforward: to ensure 
the organization remains relevant 
and viable as a leader in providing 
clinically focused, innovative educa-
tional programs and content. I don’t 
really have one accomplishment that 
I’m focused on, but I do want to 
ensure that we achieve our annual 
organizational goals that support 
CHEST’s strategic plan. That may 
sound a little vague, but it’s true. We 
have so many outstanding programs 
and initiatives that I’d be doing a 
disservice to identify a single goal. 

How does your previous 
experience with CHEST 
help you successfully 
lead the organization? 
With CHEST being a not-for-profit 
organization, which relies on volun-
teer leadership and faculty, I think 
the relationships I’ve built over the 

past 23 years within the organiza-
tion and the chest medicine com-
munity are invaluable. I personally 
know so many of our leadership 
because I’ve been part of the orga-
nization at the executive level work-
ing with them for those 23 years. 
They know me and how I approach 
opportunities, address issues, and 
handle challenges, which has helped 
build an immediate level of mutual 
respect, trust, and confidence be-
tween the staff and leadership. In 
addition, there was no disruption 
from having someone come in from 
the outside and have to get up to 
speed. It made the transition pretty 
seamless for the staff, as well.  

During my time at CHEST, I’ve 
seen how the organization operates, 
from the journal, to the annual 
meeting and board reviews, to the 
simulation and hands-on skills 
training, to operational activities 
like the management of our finances 
and new global headquarters and 
training center. I’ve also had the op-
portunity to meet with many of our 
international members and sister 

societies. Those experiences have al-
lowed me to work closely with many 
of our faculty, authors, and educa-
tors to understand their educational 
and professional needs, so we can 
ensure that we meet them. 

CHEST is only as good as the ed-
ucation we provide, and it’s our sub-
ject matter experts who drive that 
content engine. In my previous role 
leading the Publishing Division and 
working on our journal CHEST® 
and programs like SEEK, I’ve had 
the honor and pleasure of working 
with some of the greatest minds in 
pulmonary, critical care, and sleep 
medicine. It’s humbling. 

What will be some of the 
underlying themes as you 
work to outline the strategic 
plan for the next 5 years?
We are in the final stages of planning 
for 2018 and beyond, and although 
our proposed roadmap isn’t signifi-
cantly different than what we have 
been doing, there’s some greater 
emphasis on a few key areas. For ex-
ample, we’re looking at innovations 

in educational delivery. We’ve got 
some very forward thinking faculty 
educators and staff who are collab-
orating to develop innovations like 
gamification of educational and sim-
ulation programs, and augmented 
reality. Globalization and growth are 
also a key part of our strategic plan, 
and we are committed to the broad 
delivery of our educational programs 
and content both here and around 
the world. Finally, we have invested 

Stephen J. Welch was officially ap-
pointed Executive Vice President 
and CEO in April after serving as 
the interim for both positions since 
May 2016. Here’s a little “inside 
look” at what Steve is all about.
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WAYS You Championed    
Lung Health in 2017

You funded more than a  

half-million dollars  

in community service and  

clinical research grants awarded to  

the next generation of CHEST leaders.

You improved patient outcomes by sup-

porting more than 65 patient education  

resources focused on procedures and  

disease states—easily accessed for free at 

chestfoundation.org/patienteducation.

You brought the Lung Health  

Experience to local communities, 

where more than 1,000 people 

received free COPD screening and 

spirometry testing.

You raised nearly $200,000 at  

the Irv Feldman Texas Hold’em and 

Casino Night to create new patient 

resources for pulmonary fibrosis.

You educated millions by  

supporting nationwide disease 

awareness campaigns  

for COPD, asthma, sarcoidosis,  

and lung cancer.

You funded asthma training 

sessions for community-based 

asthma educators.

You translated nearly 50 critical 
care course manuals into 

French to help Haitian pediatricians 

save children’s lives.

You’re supporting an  

asthma app that will teach 

patients how to use their  

asthma devices.

Thank you for being a champion for lung health.  

You make this and so much more possible.
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You supplied physicians in 

Tanzania pulmonary reference 

textbooks so that they can 

learn to do bronchoscopy 

for the first time. 8
$

You influenced the careers of 40 

young professionals through travel 

grants and mentorship programs for 

CHEST Annual Meeting 2017. 5

9

1
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chestfoundation.org

in a data analytics project that is ma-
turing, and we’ll be leveraging that 
information to provide more per-
sonalized education plans – not just 
for the physician but for the entire 
health-care team. It’s important for 
us to stay relevant and viable. 

Why has CHEST shifted to 
an interdisciplinary, team-
focused approach? 
I look at it as simply an evolution 
that reflects how health care is 
changing. It’s a team sport now, and 
our advanced practice providers 
(APPs) play a huge role in patient 
management and care. To be as ef-
fective and efficient as possible, and 
ensure the best patient outcomes, the 
whole team needs to be on the same 
page, and we believe that providing 
education for the interdisciplinary 
care team will help ensure that the 
best patient care is delivered.  

There’s also a need for this edu-
cation, and we want to fill it. Our 
APPs tell us that there is no formal 
pulmonary training or post-masters 
fellowship in pulmonary medicine 
for them. They are often left on their 
own to fill any gaps in knowledge 
and skills. That’s where our CHEST 
programs, such as our CHEST An-
nual Meeting, come in. We have an 
Interprofessional NetWork made up 
of APPs and physicians, and they 
were integral in working with the 
CHEST 2017 Program Committee 
to ensure plenty of relevant content 
was offered. Moving forward, we 
will continue to offer and build in-
terdisciplinary programs designed 
for the entire team, as well as pro-
grams that address clinical issues 
across disciplines. 

What are some of the critical 
skills CHEST physicians need 
to keep the population healthy 
during the ever-evolving field? 
Educationally, we recognize that 
conferences like the annual CHEST 
meeting must provide more than just 
talking heads. We’ve invested heavily 
in high-fidelity medical simulation 
through small group, hands-on skill 
training in critical care techniques, 
airway management, EBUS, critical 
care ultrasound, bronchoscopy, and 
other chest medicine content. It’s like 

the old adage about fishing: instead 
of telling people how to fish, we 
teach them to fish. 

Any final thoughts?
I always encourage our members 
to get involved with CHEST and 
experience the camaraderie and 
connectivity of the CHEST family. 
Ask any of our leadership, and you 
will surely hear their story of that 
special person who first introduced 
them to the College. Reach out 
and tell a colleague about CHEST. 

We are focused on clinically rele-
vant education that our members 
can take back and put into action 
immediately. At the end of the 
day, it’s about providing state-of-
the-art education via high fidelity 
medical simulation, hands-on 
skills training, clinically focused 
courses, case-based programming, 
and more—all intended to be im-
mediately implemented to improve 
patient care and patient outcomes. 
That’s what the CHEST organiza-
tion is all about.  
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Please forward your CV to: Physician Relations Department, 

Christy.Myers@mysrhs.com 228-818-4023 or Krisann.Dikes@mysrhs.com 228-818-4024 

Jackson County is a coastal community that is the perfect place to work, live and raise a family. With small town 

values, excellent schools, community events and recreational activities. This area is great for outdoorsmen with 

beaches, boating, fi shing and hunting. We off er a small town atmosphere but are nestled in between two larger cities, 

New Orleans, Louisiana and Mobile, Alabama. Both are just about an hour away and have big city amenities.

Benefits Available: 

• The most competitive incentive 
package with a guaranteed base 
plus performance and production 
incentives 

• Relocation Assistance or Sign-on 
Bonus 

• Student Loan Assistance 

• Annual CME Allowance 

• Annual pledge towards licensure 
and fees 

• Malpractice Coverage 

• Paid Time Off  per Human Resources 
policy and procedure

Pulmonology/Critical Care

Outstanding opportunity for pulmonary critical care on the Mississippi Gulf  Coast. This 

is a well-established group which is hospital employed. Coverage is provided to two 

hospitals within the system. This group runs the only Pulmonary Hypertension Center 

on the Mississippi Gulf  Coast. Advanced bronchoscopy including EBUS, radial EBUS, and 

navigational bronchoscopy is available. Additional pulmonary interventions provided by 

thoracic surgeons. Active Lung Cancer Screening program is operational in the system. 

ASSM accredited sleep center with 6 beds is run by three sleep board certifi ed physicians. 

Intensivist coverage provided for 24 bed multidisciplinary ICU. Physician extenders are also 

part of  the group and assist in the ICUs and clinic. Visa sponsorship available.

singingriverhealthsystem.com

CLASS I F I EDS
Also available at MedJobNetwork.com

PULMONARY/ 
SLEEP PHYSICIAN 

Minneapolis, MN 

Dynamic, well-established 8 physician 

independent practice seeks a full-time or 

part-time physician BC/BE in Pulmonary 

medicine. Advanced training in lnterven-

tional Pulmonology (EBUS/Navigational 

Bronchoscopy) highly desired but not 

required. The practice encompasses all 

aspects of Pulmonary medicine, including 

an active clinical research program and 

a multidisciplinary lung cancer program. 

Affi liated Internal Medicine residency pro-

gram offers opportunities for teaching. Ex-

perience in Sleep medicine preferred but 

not required. The comprehensive Sleep 

medicine program is comprised of multiple 

AASM-accredited sleep disorders centers. 

Competitive compensation/ benefi t pack-

age leading to partnership. Attractive call 

schedule. Excellent community offers ex-

tensive cultural opportunities of a major 

metropolitan area combined with year-

round outdoor and recreational activities. 

Please reply with CV to 

Human Resources, Minnesota Lung 

Center/ Minnesota Sleep Institute 

920 East 28th Street, Suite 700 

Minneapolis, Minnesota 55407

Fax: 612-871-4883 or by email to 

dh@mlc-msi.com 

www.minnlung.com

Yale University 

School of Medicine

THE SECTION OF PULMONARY, CRITICAL CARE & SLEEP MEDICINE 

IS SEEKING OUTSTANDING INDIVIDUALS

Yale School of Medicine, Section of Pulmonary, Critical Care and Sleep Medicine, is seeking candidates to be members of our 

Pulmonary Vascular Disease (PVD) Center. This academic position will be fi lled at a rank of: Instructor, Assistant Professor, 

Associate Professor with qualifi cations. Experienced candidates who have a specifi c career interest in advancing PVD research 

and clinical programs are encouraged to apply. Candidates are expected to have outstanding skills in the clinical and educational 

arena and will have the opportunity to take an active role teaching and mentoring fellows and residents in clinical & translational 

research. Successful applicants are expected to make a signifi cant contribution to the clinical, educational, and research missions 

of the section. The PVD Center at Yale is rapidly expanding clinically, is accredited by the Pulmonary Hypertension Association 

as a Comprehensive Care Center, and is involved in basic science, translational, and clinical research. The candidates are expected 

to evaluate and manage all groups of pulmonary hypertension, and should have experience in all forms of PAH management, 

including oral, inhaled, and infused therapies. Research experience and proven productivity are an advantage. Minimum 

requirements include: board certifi cation in pulmonary diseases and critical care medicine. All application materials should be 

submitted electronically to: http://apply.interfolio.com/46514

Review of applications will begin immediately, and will continue until the position is fi lled. 

Yale University is an affi  rmative action/equal opportunity employer and welcomes applications from women, 

persons with disabilities, protected veterans and members of minority groups.

FIND YOUR NEXT JOB ATFIND YOUR NEXT JOB AT

MEDJOBNETWORK  com
Physician    NP/PA Career Center

The fi rst mobile job board 

for Physicians, NPs, and PAs

Mobile Job Searches—access 

MedJobNetwork.com on the go 

from your smartphone or tablet

Advanced Search Capabilities—

search for jobs by specialty, 

job title, geographic location, 

employers, and more

Scan this QR code 

to access the 

mobile version of 

MedJobNetwork.com

For Deadlines and 

More Information, Contact: 

Drew Endy

Tel: (215) 657-2319

dendy@frontlinemedcom.com

Moving?   Look to Classifi ed Notices for 

practices available in your area.
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TBM TAKES YOUR BREATH AWAY. 

BIDMC GIVES IT BACK.

Relief for TBM patients is here. Tracheobronchomalacia, or TBM for short, is a rare lung condition found in people of all ages. 

Due to its similarities to well-known diseases like emphysema or asthma, this condition often goes undiscovered. And for patients with 

WPFKCIPQUGF�6$/��ƂPFKPI�TGNKGH�ECP�UGGO�KORQUUKDNG�

Beth Israel Deaconess Medical Center offers advanced treatment for TBM, thanks to the expertise of our amazing team of doctors, 

including Dr. Sidhu Gangadharan and Dr. Adnan Majid. BIDMC is a world-leader in treating TBM, offering a rare expertise and surgical 

techniques that are unavailable in most institutions.

330 Brookline Avenue, Boston, MA

To learn more about TBM treatment at BIDMC,  

call 617-632-8252 or go to bidmc.org/TBM.
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SLEEP STRATEGIES

Lessons Learned From SERVE-HF

BY JAIRO H. BARRANTES, MD

G
reat attention has been paid to 
the SERVE-HF trial (“Treat-
ment of Sleep-disordered 

Breathing with Predominant Cen-
tral Sleep Apnea by Adaptive Servo 
Ventilation in Patients with Heart 
Failure”), which showed increased 
all-cause mortality and cardiovas-
cular mortality in the Adaptive 
Servo-ventilation (ASV) group com-
pared with the control group of con-
ventional heart failure management 
alone.  The results of this trial led 
to the recommendation by multiple 
ASV manufacturers and medical 
societies to withdraw clinical use of 
ASV from patients with heart fail-
ure and a reduced ejection fraction 
(HFrEF) less than 45%.

Sleep-disordered breathing is 
common in patients with HFrEF 
with prevalence rates of 50% to 
75%. Central sleep apnea (CSA) is 
associated with increased mortality 
in heart failure (HF) and is found in 
25% to 40% of this subpopulation. 
It is estimated that the severity of 

CSA increases in parallel with the 
severity of the HF.  For several years, 
treatment of CSA with positive 
pressure ventilation was believed 
to favor outcomes in HFrEF with a 
protective effect. 

In the Canadian Positive Airway 
Pressure for Patients with CSA 
and HF (CANPAP) trial, subjects 
were randomized to treatment with 
CPAP or no CPAP. This trial was 
terminated early; it did not show an 
advantage of CPAP in morbidity or 
mortality. A post-hoc analysis sug-
gested that mortality might be re-
duced if the frequency of respiratory 
events per hour or apnea hypopnea 
index (AHI) is reduced to 15/hour 
or less while using CPAP.

Hoping to improve the outcomes 
of HF, SERVE-HF was the first ran-
domized, large scale, multinational 
trial directed to treat CSA in pa-
tients with HFrEF < 45% and con-
comitant clinically significant sleep 
apnea with AHI > 15/hour of central 
predominance (CSA index >10/
hour). Treatment arms compared 
the addition the ASV, one of the 

most effective noninvasive positive 
pressure ventilation technologies for 
central apneas that offers automat-
ed inspiratory pressure support in 
addition to expiratory positive pres-
sure vs conventional medical treat-
ment alone in the control group. 

The study published in the New 
England Journal of Medicine in Sep-
tember 2015 was designed in an 
intention-to-treat basis with the pri-
mary end point of time to first event, 
a composite of death from any cause, 
lifesaving cardiovascular intervention 
(heart transplant, implantation of 
LVAD, resuscitation after sudden car-
diac arrest, or defibrillation for ven-
tricular arrhythmia), or unplanned 
hospitalization for heart failure.  The 
study did not show significant dif-
ferences in the primary end point 
between the ASV and control group 
(54.1% and 50.8%, respectively; haz-
ard ratio, 1.13; 95% confidence inter-
val, 0.97 to 1.31; P=.10).1

The most interesting and unex-
pected outcome was an increase 
in the all cause mortality and car-
diovascular mortality in the ASV 
group (hazard ratio for death from 
any cause, 1.28; 95% CI, 1.06 to 
1.55; P=.01; and hazard ratio from 
cardiovascular death, 1.34; 95% CI, 
1.09 to 1.65; P=.006).1 These findings 
led to the above recommendations 
from manufacturers, as well as a po-
sition statement from the American 
Academy of Sleep Medicine.  These 
findings cannot be extrapolated to 
the obstructive sleep apnea popula-
tion with concomitant HFrEF or to 
patients with HF with preserved ejec-
tion fraction, where positive pressure 
ventilation has offered an advantage1 
likely by a different physiologic 
mechanism not fully uncovered at 
this time, believed to be an overall 
effect of afterload reduction.

Selection and self-selection bias in 

this study was addressed in a new 
analysis by the same SERVE-HF in-
vestigator group published August 
2017, where a time-dependent model 
of on-treatment analysis (done to 
tease out if the original results were 
related to the treatment assignment 
or to poor adherence) was conducted 
to understand potential causes of the 
initial findings in the original study. It 
showed patients randomized to ASV 
who crossed over to the control group 
were at higher risk of cardiovascular 
death than control subjects; also the 
control patients with crossover to 
ASV had a signal of lower risk of car-
diovascular death risk compared with 
patients assigned to ASV.2 

Reduced adherence to ASV treat-
ment during SERVE-HF was a con-
cern, since it resulted in a reduced 
exposure to the treatment. The 
on-treatment analysis showed again 
an increase of cardiovascular death 
in HFrEF patients with predominant 
CSA treated with ASV in addition to 
conventional heart failure treatment 
compared with the control group.2 
There was no increase in cardio-
vascular death risk associated with 
ASV use intervals (dose effect). This 
effect is not related to the amount of 
hours used per night. 

The effect of the recommended 
withdrawal of treatment in HFrEF 
patients with EF<45% and moderate 
to severe central predominant sleep 
apnea is being addressed in smaller 
studies. A single center retrospective 
analysis observed the effects after 
ASV discontinuation in this popu-
lation. Thirteen out of 126 patients 
treated with ASV who met SERVE-
HF criteria were followed for at least 
a year; 93% of the subjects who met 
criteria had ASV removed; immedi-
ate recurrence of the central apnea 
was observed in most (except two 
patients), while adverse events were 

How will you prep for your 2018 board  

exams? Let CHEST help you prepare live  

and in-person for next year’s pulmonary,  

critical care, and pediatric pulmonary exams 

with our comprehensive review courses. 

As always, CHEST board review courses  

offer thorough exam prep you can put  

to the test.

Board Review 2018

CRITICAL CARE PEDIATRIC PULMONARY PULMONARY

Complete details coming soon.  

Registration to open in February 2018.

boardreview.chestnet.org

Dr. Barrantes is an assistant profes-

sor, Department of Pulmonary, Critical 

Care, and Sleep Medicine, Baylor Col-

lege of Medicine, Houston, Texas.
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More than 95% of patients with COPD make administration errors1

If your patients repeatedly administer their COPD medication incorrectly, 

they may not get the symptom control they are looking for.2 

Match your patients with the device that may best suit their needs.

Visit WhyDeliveryCounts.com to fi nd out more.
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not identified (defined as need for 
emergency hospitalization). Day and 
nighttime symptoms were reported 
by 61% of the group, and they were 
started on alternative treatments.3 
At 1 year after ASV removal, 88% 
of patients were still alive, overall 
cardiac function did not change in 1 
year (P=0.17), and seven patients re-
quired adjustment of medications for 
heart failure. Symptomatic patients 
were treated with oxygen supple-
mentation for nocturnal symptoms 
or CPAP if they had daytime sleepi-
ness.  None was treated with bi-level 
PAP, acetazolamide, or phrenic nerve 
stimulation. Four patients insisted 
on continuation of ASV despite un-
derstanding physician concerns. 3 
This study helps to demonstrate that 
ASV discontinuation is feasible but 
requires close follow-up. However, 
larger, long-term prospective reviews 
are required to draw statistically 
meaningful conclusions about the 
consequences and safety of ASV re-
moval; these studies will be difficult 
to conduct under the current indica-
tions for ASV in the interest group. 

At this time, investigators have 
shifted to further understand the 
causes of the increase in cardiovas-
cular mortality, overall mortality, and 
the understanding of the pathophysi-
ologic processes associated with ASV 
use in HFrEF. It is not known wheth-
er the effect in mortality is related to 
the specific ASV device/algorithm 
used to suppress CSA or is related to 
the ASV principle itself. Upcoming 
studies will assist in clarifying these 
details.  Currently, there is an ongo-
ing trial looking at the effect of ASV 
on survival and hospital admissions 
in heart failure (ADVENT–HF) us-
ing a different ASV device; this study 
will hopefully elucidate the impact 
of class effect vs device effect. It may 
also provide better insight of the eti-
ology of mortality and the impact of 
improved ASV compliance, first ad-
dressed by the on-treatment analysis 
of the SERVE-HF.4

Although the reasons for increased 
mortality related to ASV are unclear, 
proposed hypotheses include: central 
apnea is an adaptive mechanism to 
HFrEF and the reversal of central 
apneas might adversely affect the un-
derlying disease process,1  low adher-
ence to ASV may impact outcomes, 
and specific devices may induce 
hyper-/hypoventilation generated by 
the algorithm designs of the specific 
ASV device and this may result in 
electrolyte abnormalities that gener-
ate arrhythmias.

The ADVENT-HF trial, although 
similar in design, has significant dif-
ferences from SERVE-HF:  different 

ASV devices may have a different 
impact on cardiac output and ven-
tilation, recruited patients included 
those with less daytime sleepiness, 
and the potential to assess the effect 
of ASV in patients with OSA and low 
daytime sleepiness in patients with 
reduced EF.5,6 This ongoing study 

may help us to further understand 
why there is increased mortality and 
what effect ASV has on the treatment 
of sleep apnea in patients with HFrEF.
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