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Albuterol costs soared
after CFC inhaler ban

BY AMY KARON
Frontline Medical News

rivately insured patients
P with asthma faced an

81% rise in out-of-pocket
costs for albuterol and used
slightly less of the medication
after the Food and Drug Ad-
ministration banned chloro-
fluorocarbon-based inhalers,
researchers reported in an ar-
ticle that was published online
in JAMA Internal Medicine.

But the ban did not appear

to affect either the rates of
hospitalization or those of
emergency department or
outpatient visits for asth-
ma, said Dr. Anupam Jena
of Massachusetts General
Hospital in Boston and his
associates.
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“The impact of the FDA
policy on individuals without
insurance who faced greater
increases in out-of-pocket
costs warrants further ex-
ploration,” the researchers
recommended.

Concerns about ozone de-
pletion led the FDA in 2005
to announce a ban on CFC
inhalers that became effective
at the end of 2008.

As the result of that deci-
sion, patients were left with
pricier branded hydrofluoro-
alkane albuterol inhalers, Dr.
Jena and his associates noted
(JAMA Intern. Med. 2015
May 11 [doi:10.1001/jamaint-
ernmed.2015.16657).

To investigate the econom-
ic and clinical effects of this

See Albuterol - page 8
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News

CF combo drug
Panel votes 12-1 to
recommend approval. 12

Look for insulin
Insufficiency In
cystic fibrosis

Linked to poor lung function, death.

Sleep Medicine
ICD-10 codes

Dr. Michael Nelson, FCCP,
outlines the codes to know

BY BRUCE JANCIN for sleep disorders. « 18

Frontline Medical News

vival. They die from their
CF lung disease. Diabetes
is important, but we have
to remember that in CF,
lung function and nutrition
come first. It’s our job to
work around that,” Dr.
Antoinette Moran said at
the Pediatric Academic So-
cieties annual meeting.
Diabetes is the most com-

Critical Care
Critical Care
Commentary

Dr. Lee Morrow, FCCP, asks

‘s it time to rethink ICU
burnout?’ - 25

SAN DIEGO - Cystic
fibrosis-related diabetes
is a unique disease, and it
requires a different mindset
on the part of the treating
physician.

“The risk of cardiovascu-

lar death drives a lot of the Lung Cancer

recommendations for man-  mon comorbidity associat- Pul mon?ry
agement of our patients ed with CE. And it spells big Perspectives
with type 1 and type 2 dia-  trouble. It’s associated with Targeted therapy for
betes, but this doesn't apply ~ pancreatic insufficiency, liv- NSCLC. <37

in cystic fibrosis. Patients
with cystic fibrosis-related
diabetes do not appear to
get macrovascular com-
plications. These patients
have other, more important
concerns — namely, sur-

Program curbed excess prescribing
of antibiotics in the NICU

BY BRUCE JANCIN
Frontline Medical News

er dysfunction, requirement
for corticosteroids, and
prognostically with under-
nutrition, worse pulmonary
function, and early death,
noted Dr. Moran, professor
See CF + page 12

News from CHEST
NAMDRC

Time to change outdated
CMS policy. = 46

and Correction of Unnec-
essary Antibiotic Therapy
(SCOUT) study showed

that total antibiotic days of
therapy (DOT) in the Park-
land NICU dropped by 27%
following implementation
of an antibiotic stewardship

See NICU - page 9

cessation, but a well-execut-
ed antibiotic stewardship
strategy can safely reduce
unnecessary prescribing
— as demonstrated at the
90-bed, level-IIIC NICU at
Parkland Memorial Hospi-
tal, Dallas.

Results of the Surveillance

SAN DIEGO - Neonatal
intensive care unit (NICU)
care in the past had been
frought with protocol-driv-
en use of antibiotics with-
out a consistent plan for

Registration Open

= CHEST

Montréal Annual Meeting
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October 24 - 28

chestmeeting.chestnet.org



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

HELP HER WRITE FUTURE CHAPTERS

OPSUMIT® (macitentan) is the only ERA approved to delay disease progression as
both monotherapy and in combination with PDE-5 inhibitors or inhaled prostanoids’

OPSUMIT is an endothelin receptor antagonist (ERA) indicated for the treatment of
pulmonary arterial hypertension (PAH, WHO Group |) to delay disease progression.

= Disease progression included: death, initiation of intravenous (IV) or subcutaneous
prostanoids, or clinical worsening of PAH (decreased 6-minute walk distance, 4
worsened PAH symptoms and need for additional PAH treatment). Py

= OPSUMIT also reduced hospitalization for PAH. ?')“”ffmm
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Effectiveness was established in a long-term study in PAH patients with g
predominantly WHO Functional Class lI-1ll symptoms treated for an
average of 2 years.

= Patients were treated with OPSUMIT monotherapy or in
combination with phosphodiesterase-5 inhibitors or
inhaled prostanoids.

= Patients had idiopathic and heritable PAH (57%), PAH caused
by connective tissue disorders (31%), and PAH caused by
congenital heart disease with repaired shunts (8%).

IMPORTANT SAFETY INFORMATION

BOXED WARNING: EMBRYO-FETAL TOXICITY
= Do not administer OPSUMIT to a pregnant female because it may cause fetal harm.

= Females of reproductive potential: Exclude pregnancy before the start of treatment, monthly during treatment, and 1 month after
stopping treatment. Prevent pregnancy during treatment and for one month after stopping treatment by using acceptable methods
of contraception.

= For all female patients, OPSUMIT is available only through a restricted program called the OPSUMIT Risk Evaluation and Mitigation
Strategy (REMS).

CONTRAINDICATIONS

Pregnancy: OPSUMIT may cause fetal harm when administered to a pregnant woman. OPSUMIT is contraindicated in females who are pregnant.
If OPSUMIT is used during pregnancy, apprise the patient of the potential hazard to a fetus.

WARNINGS AND PRECAUTIONS

Embryo-fetal Toxicity and OPSUMIT REMS Program

Due to the risk of embryo-fetal toxicity, OPSUMIT is available for females only through a restricted program called the OPSUMIT REMS Program.
For females of reproductive potential, exclude pregnancy prior to initiation of therapy, ensure use of acceptable contraceptive methods, and
obtain monthly pregnancy tests.

Notable requirements of the OPSUMIT REMS Program include:
= Prescribers must be certified with the program by enrolling and completing training.

= All females, regardless of reproductive potential, must enroll in the OPSUMIT REMS Program prior to initiating OPSUMIT. Male patients are not
enrolled in the REMS.

= Females of reproductive potential must comply with the pregnancy testing and contraception requirements.
= Pharmacies must be certified with the program and must only dispense to patients who are authorized to receive OPSUMIT.

6MWD: 6-minute walk distance; ERA: endothelin receptor antagonist; IV: intravenous; PAH: pulmonary arterial hypertension; PDE-5: phosphodiesterase type 5;
SC: subcutaneous; SERAPHIN: Study with an Endothelin Receptor Antagonist in Pulmonary Arterial Hypertension to Improve CliNical Outcome; ULN: upper limit
of normal; WHO: World Health Organization.

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



Patient dramatization

SERAPHIN: The first long-term outcome trial in PAH (average treatment 2 years)
to demonstrate the use of both monotherapy and combination therapy to delay
disease progression'?

Patients were treated with OPSUMIT monotherapy or in combination with PDE-5 inhibitors or inhaled prostanoids’
= SERAPHIN included both incident (recently diagnosed) and prevalent (previously diagnosed) patients?
= Overall, the median time from diagnosis was 15 months, ranging from 1 day to 36 years?

= 25% of patients were diagnosed less than 6 months prior to enrollment in the study?

SERAPHIN was a randomized, double-blind, placebo-controlled, event-driven outcome study to assess the effect of OPSUMIT on disease
progression (time to first significant morbidity or mortality event), as defined by death, atrial septostomy, lung transplantation, initiation of
IV or SC prostanoids, or clinical worsening of PAH (decreased 6MWD, worsened PAH symptoms, and need for additional PAH treatment).'2

WARNINGS AND PRECAUTIONS (continued)
Hepatotoxicity

= Other ERAs have caused elevations of aminotransferases, hepatotoxicity, and liver failure. The incidence of elevated aminotransferases in the
SERAPHIN study >3 x ULN was 3.4% for OPSUMIT vs 4.5% for placebo, and >8 x ULN was 2.1% vs 0.4%, respectively. Discontinuations for hepatic
adverse events were 3.3% for OPSUMIT vs 1.6% for placebo.

= Obtain liver enzyme tests prior to initiation of OPSUMIT and repeat during treatment as clinically indicated.

= Advise patients to report symptoms suggesting hepatic injury (nausea, vomiting, right upper quadrant pain, fatigue, anorexia, jaundice, dark
urine, fever, or itching).
= [f clinically relevant aminotransferase elevations occur, or if elevations are
accompanied by an increase in bilirubin >2 x ULN, or by clinical symptoms
of hepatotoxicity, discontinue OPSUMIT. Consider re-initiation of OPSUMIT
when hepatic enzyme levels normalize in patients who have not experienced
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Please see Important Safety Information throughout and
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INDICATION

OPSUMIT® (macitentan) is an endothelin receptor antagonist (ERA) indicated for the treatment of pulmonary arterial hypertension (PAH,
WHO Group |) to delay disease progression. Disease progression included: death, initiation of intravenous (IV) or subcutaneous prostanoids,

or clinical worsening of PAH (decreased 6-minute walk distance, worsened PAH symptoms and need for additional PAH treatment).
OPSUMIT also reduced hospitalization for PAH.

Keep disease progression in mind from the start of therapy: OPSUMIT s the only ERA
approved to delay disease progression in FC Il and lll patients'

Kaplan-Meier estimates of risk of first primary endpoint event in SERAPHIN

Disease progression included: death,
45 0/0 initiation of IV or SC prostanoids, or clinical
100 — Risk Reduction worsening of PAH (decreased 6MWD,
p<0.0001 worsened PAH symptoms and need for
3 additional PAH treatment).!
S 80
2
=
2 60— OPSUMIT*
= 63%
g e Placebo’ *Patients on PAH-specific background
] 4 47% therapy at baseline
=
()
& 207 671 9% PDE-5inhibitors
0 i 640/0
T T T T

inhaled or
1 year 2 years 3 years 6‘% oral prostanoids

Time from treatment start
PATIENTS AT RISK

OPSUMIT 242 208 187 171 155 91 41
Placebo 250 188 160 135 122 64 23

Summary of primary endpoint events

OPSUMIT 10 mg Placebo
(n=242) (n=250)
n (%) n (%)

. . . . The beneficial effect of OPSUMIT was
Patients with a primary endpoint eventt 76 (31.4) 116 (46.4) primarily attributable to a reduction
Component as first event in clinical worsening events (decreased

6MWD, worsened PAH symptoms, and

Worsening PAH 59 (24.4) 93 (37.2) need for additional PAH treatment).!

Death 16 (6.6) 17(6:8) tNo patients experienced an event of lung

. transplantation or atrial septostomy in the placebo

IV/SC prostanoid 1004) 6(24) or OPSUMIT 10 mg treatment groups.

WARNINGS AND PRECAUTIONS (continued)
Hemoglobin Decrease

= Decreases in hemoglobin concentration and hematocrit have occurred following administration of other ERAs and in clinical studies with
OPSUMIT. These decreases occurred early and stabilized thereafter.

= In the SERAPHIN study, OPSUMIT caused a mean decrease in hemoglobin (from baseline to 18 months) of about 1.0 g/dL vs no change in the

placebo group. A decrease in hemoglobin to below 10.0 g/dL was reported in 8.7% of the OPSUMIT group vs 3.4% for placebo. Decreases in
hemoglobin seldom require transfusion.

= Initiation of OPSUMIT is not recommended in patients with severe anemia. Measure hemoglobin prior to initiation of treatment and repeat
during treatment as clinically indicated.

Pulmonary Edema with Pulmonary Veno-occlusive Disease (PVOD)
Should signs of pulmonary edema occur, consider the possibility of associated PVOD. If confirmed, discontinue OPSUMIT.
Decreased Sperm Counts

Other ERAs have caused adverse effects on spermatogenesis. Counsel men about potential effects on fertility.

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



INDICATION (continued)

Effectiveness was established in a long-term study in PAH patients with predominantly WHO Functional Class II-lll symptoms treated
for an average of 2 years. Patients were treated with OPSUMIT monotherapy or in combination with phosphodiesterase-5 inhibitors or
inhaled prostanoids. Patients had idiopathic and heritable PAH (57%), PAH caused by connective tissue disorders (31%), and PAH caused by
congenital heart disease with repaired shunts (8%).

OPSUMIT provided consistent efficacy on the primary endpoint as monotherapy
or in combination with PDE-5 inhibitors or inhaled prostanoids'

Subgroup analysis of the primary endpoint in the SERAPHIN study

OPSUMIT Placebo
Characteristic Hazard ratio No. of events/ No. of events/
No. of patients No. of patients

Hazard ratio
(95% Cl)

Overall treatment effect
: ; i 0.55 459,
anary endeInt I_._l : 76/242 1 1 6/250 (0.41, 0.73) Risl;f:;;g:ion
Concomitant PAH therapy
at baseline !
Combination with PDE-5 0.62
inhibitors and/or inhaled i 50/154 68/154 :
! | (0.43, 0.89)
or oral prostanoids+ !
0.45 0
Monotherapy —a- 26/88 48/96 0.28,0.72) é é‘b
I : 1
0.1 1 10

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

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

Don't delay, treat today—keep disease progression in mind from the start of therapy in FC Il and Ill patients.

OPSUMIT is approved for use as monotherapy or in combination with PDE-5 inhibitors or inhaled prostanoids'

ADVERSE REACTIONS

= Most common adverse reactions (more frequent than placebo by >3%) were anemia (13% vs 3%), nasopharyngitis/pharyngitis (20% vs 13%),
bronchitis (12% vs 6%), headache (14% vs 9%), influenza (6% vs 2%), and urinary tract infection (9% vs 6%).

DRUG INTERACTIONS

= Strong inducers of CYP3A4 such as rifampin significantly reduce macitentan exposure. Concomitant use of OPSUMIT with strong CYP3A4
inducers should be avoided.

= Strong inhibitors of CYP3A4 like ketoconazole approximately double macitentan exposure. Many HIV drugs like ritonavir are strong inhibitors of
CYP3A4. Avoid concomitant use of OPSUMIT with strong CYP3A4 inhibitors. Use other PAH treatment options when strong CYP3A4 inhibitors
are needed as part of HIV treatment.

References: 1. OPSUMIT full prescribing information. Actelion Pharmaceuticals US, Inc. February 2015.
2, Pulido T, Adzerikho I, Channick RN, et al. Macitentan and morbidity and mortality in pulmonary arterial
hypertension. N Engl J Med. 2013;369:809-818. 3. Center for Drug Evaluation and Research, Food and Drug
Administration. Opsumit (macitentan) NDA 204410. Medical Review(s). 19 October 2013. http://www.accessdata.
fda.gov/drugsatfda_docs/nda/2013/2044100rig1s000MedR.pdf. Accessed April 15, 2015.

Cl: confidence interval; CYP: cytochrome P450; FC: functional class; HIV: human immunodeficiency virus.

Please see Important Safety Information throughout and
Brief Summary of Prescribing Information, including BOXED FUTURE ‘ D

WARNING for embryo-fetal toxicity, on adjacent pages. S u m I 't
FORUWARD. .

X OPSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd. mautentan tablgts 'IO
* ACTELION ©2015 Actelion Pharmaceuticals US, Inc. All rights reserved. MAC-00701 0515 mg
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BRIEF SUMMARY

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

WARNING: EMBRYO-FETAL TOXICITY

¢ Do not administer OPSUMIT to a pregnant female because it may cause
fetal harm [see Contraindications (Pregnancy), Warnings and Precautions
(Embryo-fetal Toxicity), Use in Specific Populations (Pregnancy)].

¢ Females of reproductive potential: Exclude pregnancy before the start
of treatment, monthly during treatment, and 1 month after stopping
treatment. Prevent pregnancy during treatment and for one month after
stopping treatment by using acceptable methods of contraception [see
Use in Special Populations (Females and Males of Reproductive Potential)].

¢ For all female patients, OPSUMIT is available only through a restricted
program called the OPSUMIT Risk Evaluation and Mitigation Strategy
(REMS) [see Warnings and Precautions (OPSUMIT REMS Program)].

INDICATIONS AND USAGE
Pulmonary Arterial Hypertension

OPSUMIT® is an endothelin receptor antagonist (ERA) indicated for the treatment of
pulmonary arterial hypertension (PAH, WHO Group ) to delay disease progression.
Disease progression included: death, initiation of intravenous (IV) or subcutaneous
prostanoids, or clinical worsening of PAH (decreased 6-minute walk distance,
worsened PAH symptoms and need for additional PAH treatment). OPSUMIT also
reduced hospitalization for PAH.

Effectiveness was established in a long-term study in PAH patients with predominantly
WHO Functional Class II-Ill symptoms treated for an average of 2 years. Patients were
treated with OPSUMIT monotherapy or in combination with phosphodiesterase-5
inhibitors or inhaled prostanoids. Patients had idiopathic and heritable PAH (57 %),
PAH caused by connective tissue disorders (31%), and PAH caused by congenital heart
disease with repaired shunts (8%).

CONTRAINDICATIONS

Pregnancy

OPSUMIT may cause fetal harm when administered to a pregnant woman. OPSUMIT
is contraindicated in females who are pregnant. OPSUMIT was consistently shown to
have teratogenic effects when administered to animals. If OPSUMIT is used during
pregnancy, apprise the patient of the potential hazard to a fetus [see Wamings and
Precautions (Embryo-fetal Toxicity)and Use in Specific Populations (Pregnancy)).

WARNINGS AND PRECAUTIONS

Embryo-fetal Toxicity

OPSUMIT may cause fetal harm when administered during pregnancy and is
contraindicated for use in females who are pregnant. In females of reproductive
potential, exclude pregnancy prior to initiation of therapy, ensure use of acceptable
contraceptive methods and obtain monthly pregnancy tests [see Dosage and
Administration section 2.2 in full Prescribing Information and Use in Specific Populations
(Pregnancy, Females and Males of Reproductive Potential)).

OPSUMIT is available for females through the OPSUMIT REMS Program, a restricted
distribution program [see Warnings and Precautions (OPSUMIT REMS Program)).

OPSUMIT REMS Program

For all females, OPSUMIT is available only through a restricted program called
the OPSUMIT REMS Program, because of the risk of embryo-fetal toxicity [see
Contraindications (Pregnancy), Warnings and Precautions (Embryo-fetal Toxicity), and
Use in Specific Populations (Pregnancy, Females and Males of Reproductive Potential)].
Notable requirements of the OPSUMIT REMS Program include the following:

e Prescribers must be certified with the program by enrolling and completing training.

o All females, regardless of reproductive potential, must enroll in the OPSUMIT REMS
Program prior to initiating OPSUMIT. Male patients are not enrolled in the REMS.

e Females of reproductive potential must comply with the pregnancy testing and
contraception requirements [see Use in Specific Populations (Females and Males
of Reproductive Potential)].

e Pharmacies must be certified with the program and must only dispense to patients
who are authorized to receive OPSUMIT.

Further information is available at www.0OPSUMITREMS.com or 1-866-228-3546.

Information on OPSUMIT certified pharmacies or wholesale distributors is available

through Actelion Pathways at 1-866-228-3546.

Hepatotoxicity

Other ERAs have caused elevations of aminotransferases, hepatotoxicity, and liver

failure. The incidence of elevated aminotransferases in the study of OPSUMIT in PAH

is shown in Table 1.

OPSUMIT® (macitentan)

Table 1: Incidence of Elevated Aminotransferases in the SERAPHIN Study
OPSUMIT 10 mg Placeho
(N=242) (N=249)
>3 x ULN 3.4% 4.5%
>8 x ULN 2.1% 0.4%

Inthe placebo-controlled study of OPSUMIT, discontinuations for hepatic adverse events
were 3.3% in the OPSUMIT 10 mg group vs. 1.6% for placebo. Obtain liver enzyme
tests prior to initiation of OPSUMIT and repeat during treatment as clinically indicated.

Advise patients to report symptoms suggesting hepatic injury (nausea, vomiting,
right upper quadrant pain, fatigue, anorexia, jaundice, dark urine, fever, or itching). If
clinically relevant aminotransferase elevations occur, or if elevations are accompanied
by an increase in bilirubin >2 x ULN, or by clinical symptoms of hepatotoxicity,
discontinue OPSUMIT. Consider re-initiation of OPSUMIT when hepatic enzyme levels
normalize in patients who have not experienced clinical symptoms of hepatotoxicity.

Hemoglobin Decrease

Decreases in hemoglobin concentration and hematocrit have occurred following
administration of other ERAs and were observed in clinical studies with OPSUMIT.
These decreases occurred early and stabilized thereafter. In the placebo-controlled
study of OPSUMIT in PAH, OPSUMIT 10 mg caused a mean decrease in hemoglobin
from baseline to up to 18 months of about 1.0 g/dL compared to no change in the
placebo group. A decrease in hemoglobin to below 10.0 g/dL was reported in 8.7% of
the OPSUMIT 10 mg group and in 3.4% of the placebo group. Decreases in hemoglobin
seldom require transfusion. Initiation of OPSUMIT is not recommended in patients with
severe anemia. Measure hemoglohin prior to initiation of treatment and repeat during
treatment as clinically indicated [see Adverse Reactions (Clinical Trial Experience)].

Pulmonary Edema with Pulmonary Veno-occlusive Disease (PVOD)

Should signs of pulmonary edema occur, consider the possibility of associated PVOD.
If confirmed, discontinue OPSUMIT.

Decreased Sperm Counts

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

ADVERSE REACTIONS

Clinically significant adverse reactions that appear in other sections of the labeling
include:

e Embryo-fetal Toxicity [see Wamings and Precautions (Embryo-fetal Toxicity)]
e Hepatotoxicity [see Warnings and Precautions (Hepatotoxicity)]
e Decrease in Hemoglobin [see Warnings and Precautions (Hemoglobin Decrease)]

Clinical Trial Experience

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

Safety data for OPSUMIT were obtained primarily from one placebo-controlled clinical
study in 742 patients with PAH (SERAPHIN study). The exposure to OPSUMIT in this
trial was up to 3.6 years with a median exposure of about 2 years (N=542 for 1 year;
N=429 for 2 years; and N=98 for more than 3 years). The overall incidence of treatment
discontinuations because of adverse events was similar across OPSUMIT 10 mg and
placebo treatment groups (approximately 11%).

Table 2 presents adverse reactions more frequent on OPSUMIT than on placebo by >3%.

Table 2: Adverse Reactions

Adverse Reaction OPSUMIT 10 mg Placeho

(N=242) (N=249)
Anemia 13% 3%
Nasopharyngitis/pharyngitis 20% 13%
Bronchitis 12% 6%
Headache 14% 9%
Influenza 6% 2%
Urinary tract infection 9% 6%

Postmarketing Experience

The following adverse reactions have been identified during post-approval use of
OPSUMIT. Because these reactions are reported voluntarily from a population of
uncertain size, it is not always possible to reliably estimate their frequency or establish
a causal relationship to drug exposure.

Immune system disorders: hypersensitivity reactions (angioedema, pruritus and rash)
Respiratory, thoracic and mediastinal disorders: nasal congestion



OPSUMIT® (macitentan)

OPSUMIT® (macitentan)

DRUG INTERACTIONS
Strong CYP3A4 Inducers

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

Strong CYP3AA4 Inhibitors

Concomitant use of strong CYP3A4 inhibitors like ketoconazole approximately double
macitentan exposure. Many HIV drugs like ritonavir are strong inhibitors of CYP3A4. Avoid
concomitant use of OPSUMIT with strong CYP3A4 inhibitors [see Clinical Pharmacology
(Pharmacokinetics)]. Use other PAH treatment options when strong CYP3A4 inhibitors are
needed as part of HIV treatment [see Clinical Pharmacology (Pharmacokinetics)].

USE IN SPECIFIC POPULATIONS
Pregnancy

Pregnancy Category X.

Risk Summary

OPSUMIT may cause fetal harm when administered to a pregnant woman and is
contraindicated during pregnancy. Macitentan was teratogenic in rabbits and rats at
all doses tested. A no-effect dose was not established in either species. If this drug
is used during pregnancy, or if the patient becomes pregnant while taking this drug,
advise the patient of the potential hazard to a fetus [see Contraindications (Pregnancy)).

Animal Data

In both rabbits and rats, there were cardiovascular and mandibular arch fusion
abnormalities. Administration of macitentan to female rats from late pregnancy
through lactation caused reduced pup survival and impairment of the male fertility
of the offspring at all dose levels tested.

Nursing Mothers

It is not known whether OPSUMIT is present in human milk. Macitentan and its
metabolites were present in the milk of lactating rats. Because many drugs are
present in human milk and because of the potential for serious adverse reactions
from macitentan in nursing infants, nursing mothers should discontinue nursing or
discontinue OPSUMIT.

Pediatric use
The safety and efficacy of OPSUMIT in children have not been established.

Geriatric use

Of the total number of subjects in the clinical study of OPSUMIT for PAH, 14% were 65
and over. No overall differences in safety or effectiveness were observed between these
subjects and younger subjects.

Females and Males of Reproductive Potential
Females

Pregnancy Testing: Female patients of reproductive potential must have a negative
pregnancy test prior to starting treatment with OPSUMIT and monthly pregnancy tests
during treatment with OPSUMIT. Advise patients to contact their health care provider
if they become pregnant or suspect they may be pregnant. Perform a pregnancy test if
pregnancy is suspected for any reason. For positive pregnancy tests, counsel patients
on the potential risk to the fetus [see Boxed \Warning and Dosage and Administration
section 2.2 in full Prescribing Information].

Contraception: Female patients of reproductive potential must use acceptable methods
of contraception during treatment with OPSUMIT and for 1 month after treatment with
OPSUMIT. Patients may choose one highly effective form of contraception (intrauterine
devices (IUD), contraceptive implants or tubal sterilization) or a combination of
methods (hormone method with a barrier method or two barrier methods). If a
partner's vasectomy is the chosen method of contraception, a hormone or barrier
method must be used along with this method. Counsel patients on pregnancy planning
and prevention, including emergency contraception, or designate counseling by
another healthcare provider trained in contraceptive counseling [see Boxed Waming].

Males
Testicular effects: Like other endothelin receptor antagonists, OPSUMIT may have an

adverse effect on spermatogenesis [see Warnings and Precautions (Decreased Sperm
Counts)and Nonclinical Toxicology (Carcinogenesis, Mutagenesis, Impairment of Fertility].
OVERDOSAGE

OPSUMIT has been administered as a single dose of up to and including 600 mg to
healthy subjects (60 times the approved dosage). Adverse reactions of headache,
nausea and vomiting were observed. In the event of an overdose, standard supportive

measures should be taken, as required. Dialysis is unlikely to be effective because
macitentan is highly protein-bound.

CLINICAL PHARMACOLOGY
Pharmacokinetics
Special Populations

There are no clinically relevant effects of age, sex, or race on the pharmacokinetics
of macitentan and its active metabolite.

Renal impairment: Exposure to macitentan and its active metabolite in patients with
severe renal impairment (CrCl 15-29 mL/min) compared to healthy subjects was increased
by 30% and 60%, respectively. This increase is not considered clinically relevant.

Hepatic impairment: Exposure to macitentan was decreased by 21%, 34%, and 6% and
exposure to the active metabolite was decreased by 20%, 25%, and 25% in subjects
with mild, moderate, or severe hepatic impairment (Child-Pugh Class A, B, and C),
respectively. This decrease is not considered clinically relevant.

Drug Interactions
In vitro studies

At plasma levels obtained with dosing at 10 mg once daily, macitentan has no relevant
inhibitory or inducing effects on CYP enzymes, and is neither a substrate nor an
inhibitor of the multi-drug resistance protein (P-gp, MDR-1). Macitentan and its active
metabolite are neither substrates nor inhibitors of the organic anion transporting
polypeptides (OATP1B1 and OATP1B3) and do not significantly interact with proteins
involved in hepatic bile salt transport, i.e., the bile salt export pump (BSEP) and the
sodium-dependent taurocholate co-transporting polypeptide (NTCP).

In vivo studies

Effect of other drugs on macitentan: The effect of other drugs on macitentan and its
active metabolite are studied in healthy subjects and are shown in Figure 1 below.

Figure 1

. Macitentan Active metabolite .
Interacting drug Point estimate and 90% CI Point estimate and 90% CI - Recommendation
Sildenafil * - No dose adjustment
max e o1
. AUC,,, —o—i e .
Cyclosporine-A Cooun b No dose adjustment
AUC,; —e—i o .
Ketoconazole Cone ‘o ror Avoid
Rifampin ~ AUCm *® 1 Avoid
Corougn ® e

0.0 05 10 15 20 25 00 05 1.0 15
Change relative to macitentan alone Change relative to macitentan alone

Effects of other strong CYP3A4 inhibitors such as ritonavir on macitentan were not
studied, but are likely to result in an increase in macitentan exposure at steady state
similar to that seen with ketoconazole [see Drug Interactions (Strong CYP3A4 Inhibitors)).

Effect of macitentan on other drugs

Warfarin: Macitentan once daily dosing did not alter the exposure to R- and S-warfarin
or their effect on international normalized ratio (INR).

Sildenafil: At steady-state, the exposure to sildenafil 20 mg t.i.d. increased by 15%
during concomitant administration of macitentan 10 mg once daily. This change is not
considered clinically relevant.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis: Carcinogenicity studies of 2 years' duration did not reveal any
carcinogenic potential at exposures 75-fold and 140-fold the human exposure (based
on AUC) in male and female mice, respectively, and 8.3- and 42-fold in male and
female rats, respectively.

Mutagenesis: Macitentan was not genotoxic in a standard battery of in vitroand in vivo
assays that included a bacterial reverse mutation assay, an assay for gene mutations
in mouse lymphoma cells, a chromosome aberration test in human lymphocytes, and
an in vivomicronucleus test in rats.

Impairment of Fertility: Treatment of juvenile rats from postnatal Day 4 to Day 114 led
to reduced body weight gain and testicular tubular atrophy at exposures 7-fold the
human exposure. Fertility was not affected.

Reversible testicular tubular dilatation was observed in chronic toxicity studies at
exposures greater than 7-fold and 23-fold the human exposure in rats and dogs,
respectively. After 2 years of treatment, tubular atrophy was seen in rats at 4-fold
the human exposure. Macitentan did not affect male or female fertility at exposures
ranging from 19- to 44-fold the human exposure, respectively, and had no effect on
sperm count, motility, and morphology in male rats. No testicular findings were noted
in mice after treatment up to 2 years.

Animal Toxicology

In dogs, macitentan decreased blood pressure at exposures similar to the therapeutic
human exposure. Intimal thickening of coronary arteries was observed at 17-fold
the human exposure after 4 to 39 weeks of treatment. Due to the species-specific
sensitivity and the safety margin, this finding is considered not relevant for humans.

There were no adverse liver findings in long-term studies conducted in mice, rats, and
dogs at exposures of 12- to 116-fold the human exposure.

Manufactured for:

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

ACT20150219

Reference: 1. OPSUMIT full Prescribing Information. Actelion Pharmaceuticals

US, Inc. February 2015. =
©0PSUMIT is a registered trademark of Actelion Pharmaceuticals, Ltd. :-‘(
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8 | NEWS
Inhaler costs soared

Albuterol from page 1

—0.44; P < .001) in adults, and a 0.54
percentage point in children (95% CI,
—0.84 to —0.24; P = .001), according
to Dr. Jena and his associates .

Usage did not vary significantly be-
tween adults and children or among
patients who had persistent or non-
persistent asthma, the researchers

added.

fourth quarter of 2006 and were al-
most fully offset by increases in use
of hydrofluoroalkane inhalers,” the
researchers reported.

Furthermore, every $10 increase
in out-of-pocket albuterol prescrip-
tion costs was tied to about a 0.92
percentage point decline in patients’
use of the inhalers (95% CI, —1.39 to

VIEW ON THE NEWS

Delaying the CFC ban would have
balanced interests of patients, society

he 2008 FDA ban on albuterol
inhalers containing chlorofluo-

shift, the researchers analyzed private
insurance data during the span from
2004 to 2010 on 109,428 adults and
37,281 children with asthma.

The average out-of-pocket cost
of an albuterol prescription rose
from $13.60 (95% confidence inter-
val, $13.40-$13.70) in 2004 to $25.00

VITALS

Key clinical point: The FDA ban on chlorofluorocarbon-based albuterol in-
halers sharply increased out-of-pocket costs and slightly decreased inhaler
usage.

Major finding: Average out-of-pocket cost of albuterol inhalers rose by 50%

(95% CI, $24.80-$25.20) in 2008, just
after the ban went into effect, the re-
searchers reported.

By 2010, the average cost of a pre-
scription had dropped to $21.00 (95%
CI, $20.80-$21.20).

“Steep declines in use of gener-
ic CFC inhalers occurred after the

would have made more sense
to not ban chlorofluorocarbon

after the ban was passed.
Data source: Analysis of private insurance data from 109,428 adults and
37,281 children with asthma from 2004 through 2010.

Disclosures: The National Institutes of Health, National Institute on Aging,
and University of Minnesota funded the study. The investigators declared no
relevant conflicts of interest.

IN THIS

ISSUE

rocarbons was questioned at the
time because the CFCs emitted
from inhalers have an insignificant
effect on ozone and because of the
anticipated costs of transitioning to
hydrofluoroalkane inhalers for pa-
tients with respiratory disease.
Whether banning chlorofluoro-
carbon inhalers will lead to any im-

inhalers until hydrofluoroalkane
inhalers were available in generic
formulations. This would have
balanced the best interests of so-
ciety and the best interests of in-
dividuals with respiratory disease,
allowing the FDA to protect the
environment without making in-
halers expensive and unaffordable

provement in the environment is
unclear. It is clear that the ban has
increased health care costs and im-
proved the bottom line of pharma-
ceutical companies that are making
hydrofluoroalkane-based inhalers.

Although albuterol inhalers
have been in use for more than 30
years, pharmaceutical companies
have used the chlorofluorocarbon
ban as an opportunity to raise the
price on inhalers from approxi-
mately $13 for a generic formula-
tion to more than $50 today.

In this unique situation, it
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Dr. Joseph Ross is at the Yale Uni-
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is at the University of California,
San Francisco, and made no rele-
vant disclosures. Their comments
are based on their accompanying
editorial (JAMA Intern. Med. 2015
May 11 [doi:10.1001/jamaint-
ernmed.2015.1696]).

News From CHEST e 46

President’s Report
Collaboration across CHEST. ® 47

CHEST Pnysician Is Online
CHEST Physician is available on the
Web at chestphysician.org

Dr. Vera A. De Palo, MBA,
FCCP, is Medical Editor in
Chief of CHEST Physician.

=z CHEST Physician

THE NEWSPAPER OF THE AMERICAN COLLEGE OF CHEST PHYSICIANS

CHEST PHysiciaN, the newspaper of the American College of Chest Physicians,
provides cutting-edge reports from clinical meetings, FDA coverage, clinical trial
results, expert commentary, and reporting on the business and politics of chest
medicine. Each issue also provides material exclusive to CHEST members. Content
for CHEST PHysician is provided by Frontline Medical Communications Inc. Content
for News From Chest is provided by the American College of Chest Physicians.

AMERICAN CoLLEGE OF CHEST PHysicians (CHEST)
Editor in Chief Vera A. De Palo, M.D., MBA, FCCP

Deputy Editor in Chief David A. Schulman, M.D., FCCP
President Curtis N. Sessler, M.D., FCCP

Executive Vice President and CEO Paul A. Markowski, CAE
Senior VP/Publisher, Publications/Digital Content Stephen J. Welch
Manager, Editorial Resources Pamela L. Goorsky

Copy Editor Martha Zaborowski

Section Editors

Loren J. Harris, M.D., FCCP - Pulmonary Perspectives Editor
Lee E. Morrow, M.D., FCCP - Critical Care Commentary
Jeremy A. Weingarten, M.D., FCCP - Sleep Strategies

Creative Director Louise A. Koenig

Print Production Manager Rebecca Slebodnik

Senior Director of Classified Sales Tim LaPella, 484-921-5001,
tlapella@frontlinemedcom.com

Display Advertising Managers Lauren Provenzano,

. ) ) 609-306-5776, Iprovenzano@americanmedicalcomm.com, Michael
The statements and opinions expressed in CHEST PHysiciaN do not necessarily  'Brien 978-578-4514. mobrien@americanmedicalcomm.com

reflect those of the American College of Chest Physicians, or of its officers, regents,  ppyermising Offices 7 Century Drive, Suite 302,

members, and employees, or those of the Publisher. The American College of Chest  parsippany, NJ 07054-4609 973-206-3434, fax 973-206-9378

Physicians, its officers, regents, members, and employees, and Frontline Medical ~Classified Sales Representative John Baltazar 917-488-1528,

Communications Inc. do not assume responsibility for damages, loss, or claims of  jbaltazar@americanmedicalcomm.com

any kind arising from or related to the information contained in this publication,

including any claims related to products, drugs, or services mentioned herein. FRONTLINE MEDICAL COMMUNICATIONS
Stephen Stoneburn, Chairman

Douglas E. Grose, EVP Digital Business Development/CFO

Alan J. Imhoff, President/CEQ

JoAnn Wahl, President, Custom Solutions, 973-206-8989 jwahl@

frontlinemedcom.com

Dennis Quirk, Vice President, Finance

Jim Chicca, Executive Director, Operations

Jim McDonough, VP, Marketing & Customer Advocacy

Carol Nathan, VP, Custom Programs

Lori Raskin, Corporate Director, Research & Communications

Donna Sickles, VP, Audience Development

Subscription Inquiry Line 1-800-480-4851

In affiliation with Global Academy for Medical Education, LLC.

Sylvia H. Reitman, MBA, Vice President, Medical Education &

Conferences

David J. Small, MBA, Vice President, Events

EpiToRIAL ADVISORY BOARD

9378. E

EpiToriAL OFrices 5635 Fishers Lane, Suite 6100, Rockville,

MD 20852, 240-221-2400, fax 240-221-2548 X
Scan this QR

Code to visit
chestnet.org/
chestphysician

G\ Hossein Almassi, MiD., FCCP, Wisconsin POSTMASTER: Send change gf addre§s (with oldlmai'ling label) tlo
Jun Chiong, M.D., FCCP, California CHEST PHysIcIAN, Subscription Service, 151 Fairchild Ave., Suite 2,
Jennifer Cox, M.D., FCCP, Florida Plainview, NY 11803-1709.
Jacques-Pierre Fontaine, M.D., FCCP, Florida CHEST PHysician (ISSN 1558-6200) is published monthly
Eric Gartman, M.D., FCCP, Rhode Island for the American College of Chest Physicians by Frontline E" E
Octavian C. loachimescu, M.D., PhD, FCCP, Georgia Medical Communications Inc., 7 Century Drive, Suite
Jason Lazar, M.D., FCCP, New York 302, Parsippany, NJ 07054-4609. Subscription price is :
James A.L. Mathers Jr. M.D., FCCP, Virginia $230.00 per year. Phone 973-206-3434, fax 973-206-
Susan Millard, M.D., FCCP, Michigan
Michael E. Nelson, M.D., FCCP, Kansas
Daniel Ouellette, M.D., FCCP, Michigan
Frank Podbielski, M.D., FCCP, Massachusetts
Eleanor Summerhill, M.D., FCCP, Rhode Island
Krishna Sundar, M.D., FCCP, Utah
E-mail: chestphysiciannews@chestnet.org

©Copyright 2015, by the American College of Chest
Physicians




CHESTPHYSICIAN.ORG * JUNE 2015 NEWS
Program cut excess prescribing

NICU from page 1

program featuring hard stops built
into the electronic medical record,
Dr. Joseph B. Cantey reported at the
annual meeting of the Pediatric Aca-
demic Societies.

This overall reduction in antibiotic
utilization was accomplished through
improvements in the three specific
categories of NICU antibiotic use tar-
geted for intervention in the SCOUT

VITALS

Key clinical point: Total antibiotic
utilization in a level-l1IC neonatal in-
tensive care unit was safely reduced
by 27% through a formal antibiotic
stewardship program.

Maijor finding: The rate of discontinu-
ation of courses of antibiotics given
for “rule-out sepsis” by 48 hours
tripled from 32% at baseline to 95%
post intervention.

Data source: This prospective study
carried out in a 90-bed NICU in-
volved an initial 9-month baseline
observation period and a second
9-month period starting after im-
plementation of the stewardship
program.

Disclosures: The study was support-
ed by a Gerber Novice Researcher
Award from the Gerber Foundation.
The presenter reported having no rel-
evant financial disclosures.

study: treatment courses of more
than 48 hours for “rule-out sepsis”
and treatment lasting longer than 5
days for pneumonia or “culture-nega-
tive sepsis.”

The proportion of antibiotic treat-
ment courses for rule-out sepsis that
were discontinued by 48 hours when
cultures were sterile tripled from
32% to 95% between a 9-month base-
line period and a second 9-month
period after implementation of the

In the SCOUT study,

total antibiotic days of
therapy dropped by 27%
after implementing an
antibiotic stewardship
program built into the
electronic medical record.

antibiotic stewardship program. The
proportion of courses of antibiotics
for pneumonia that were limited to
5 days doubled from 36% to 72%.
Similarly, there was a doubling in the
proportion of treatment courses for
“culture-negative sepsis” limited to 5
days, with the rate going from 31%
to 62%, said Dr. Cantey, a pediatrics

fellow in training at the University of
Texas Southwestern Medical Center,
Dallas.

During the 9-month baseline sur-
veillance period, in which there were

1,607 patients in the NICU, the total
antibiotic use was 343 DOT per 1,000
patient-days.

During period two with the in-
tervention in place, there were 895
NICU patients, and 251 DOT per
1,000 patient-days.

The DOT, a commonly used mea-
sure in the field of infectious diseas-

es, is determined by multiplying the
number of doses by the dosing in-
terval. DOTS in patients on multiple
antibiotics are additive, he explained.
During the baseline observation
period, 94% of all antibiotic use in
the NICU was empiric therapy for
suspected infection. More specifically,
Continued on following page

SPIRIVA RESPIMAT has joined SPIRIVA HandiHaler
to help patients with COPD breathe better

THAT'S THE

MISSION OF THE MIST

For your newly diagnosed COPD patients, SPIRIVA RESPIMAT delivers a slow-moving mist
that helps patients inhale the medication independent of inspiratory effort'

As with all inhaled drugs, the actual amount of drug delivered to the lung may depend on
patient factors, such as the coordination between the actuation of the inhaler and inspiration
through the delivery system. The duration of inspiration should be at least as long as the spray

duration (1.5 seconds).

. &

INDICATION

The Mission continues at SPIRIVAmist.com

SPIRIVA HandiHaler and SPIRIVA RESPIMAT are indicated for the long-term, once-daily, maintenance treatment
of bronchospasm associated with chronic obstructive pulmonary disease (COPD), including chronic bronchitis

and emphysema, and for reducing COPD exacerbations.

IMPORTANT SAFETY INFORMATION for SPIRIVA HandiHaler and SPIRIVA RESPIMAT

SPIRIVA is contraindicated in patients with a history
of hypersensitivity to tiotropium, ipratropium (atropine
derivatives), or any component of either product.

SPIRIVA is not indicated for the initial treatment of acute
episodes of bronchospasm, i.e., rescue therapy.

Immediate hypersensitivity reactions, including urticaria,
angioedema (swelling of lips, tongue or throat), rash,
bronchospasm, anaphylaxis, or itching may occur after
administration of SPIRIVA. Additionally, inhaled medicines,
including SPIRIVA, may cause paradoxical bronchospasm.
If any of these occurs, treatment with SPIRIVA should be
stopped and other treatments considered.

Patients with a history of hypersensitivity reactions
to atropine should be closely monitored for similar
hypersensitivity reactions to SPIRIVA.

SPIRIVA HandiHaler should be used with caution in
patients with severe hypersensitivity to milk proteins.

SPIRIVA should be used with caution in patients with
narrow-angle glaucoma or urinary retention. Prescribers
should instruct patients to consult a physician immediately
should any signs or symptoms of narrow-angle glaucoma,
prostatic hyperplasia or bladder-neck obstruction occur.

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

Patients with moderate to severe renal impairment
(creatinine clearance of <50 mL/min for SPIRIVA HandiHaler
and creatinine clearance of <60 mL/min for

SPIRIVA RESPIMAT) and treated with SPIRIVA should be
monitored closely for anticholinergic side effects.

ONCE DAILY A

° RESPIMAT®
(ﬂ SPIRIV; AT

(tiotropium bromide) seaa™"

™ Boehringer
I|||I Ingelheim

Copyright © 2015, Boehringer Ingelheim Pharmaceuticals, Inc.

SPIRIVA may interact additively with concomitantly used
anticholinergic medications. Avoid coadministration with
other anticholinergic-containing drugs.

The most common adverse reactions >5% incidence

and exceeded placebo by >1% with SPIRIVA HandiHaler
(placebo) were upper respiratory tract infection 41% (37%),
dry mouth 16% (3%), sinusitis 11% (9%), pharyngitis

9% (7%), non-specific chest pain 7% (5%), urinary tract
infection 7% (5%), dyspepsia 6% (5%), and rhinitis 6% (5%).
In addition, the most common reported adverse reaction
>3% incidence and higher than placebo from the 4-year trial
with SPIRIVA HandiHaler (placebo) not included above were
headache 5.7% (4.5%), depression 4.4% (3.3%), insomnia
4.4% (3.0%), and arthralgia 4.2% (3.1%).

The most common adverse reactions >3% incidence and
higher than placebo with SPIRIVA RESPIMAT (placebo) were
pharyngitis 11.5% (10.1%), cough 5.8% (5.5%), dry mouth
4.1% (1.6%), and sinusitis 3.1% (2.7%).

SPIRIVA capsules should not be swallowed and should only
be inhaled through the mouth (oral inhalation) using the
HandiHaler device and the HandiHaler device should not be
used for administering other medications.

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

Please see Brief Summary for SPIRIVA RESPIMAT and
SPIRIVA HandiHaler on adjoining pages.

Reference: 1. SPIRIVA RESPIMAT [package insert]. Ridgefield, CT:
Boehringer Ingelheim Pharmaceuticals, Inc; 2014.
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SPIRIVA HandiHaler

EA (tiotropium bromide inhalation powder)
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Continued from previous page

63% of all antibiotic use was for rule-
out sepsis. And while many of the
courses of antibiotics given for this
reason that exceeded the 48-hour lim-
it during the baseline period did so
by only one or two doses, those extra
doses added up to 41 DOT per 1,000

patient-years, making this a worthy
target for intervention. Together with
treatment of pneumonia or “cul-
ture-negative sepsis” for longer than
5 days, these three high-yield targets
accounted for 87% of all antibiotic
use in the NICU during the baseline
period, Dr. Cantey said.

The infants occupying the NICU

The proportion of antibiotic
treatment courses for
rule-out sepsis that were
discontinued by 48 hours
when cultures were negative
tripled from 32% to 95%.

JUNE 2015  CHEST PHYSICIAN

during the two 9-month study peri-
ods were virtually identical in terms
of their characteristics and reasons
for admission.

Antibiotics are the most commonly
prescribed medications in NICUs.
Their use has been associated with
adverse NICU outcomes, including
increased risks of necrotizing entero-

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: 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.

CONTRAINDICATIONS: SPIRIVA RESPIMAT is contra-
indicated in patients with a hypersensitivity to tiotro-
pium, ipratropium, or any component of this product
[see Warnings and Precautions). In clinical trials with
SPIRIVA RESPIMAT, immediate hypersensitivity reac-
tions, including angioedema (including swelling of
the lips, tongue, or throat), itching, or rash have been
reported [see Warnings and Precautions).

WARNINGS AND PRECAUTIONS: Not for Acute Use:
SPIRIVA RESPIMAT is intended as a once-daily mainte-
nance treatment for COPD and should not be used for
the relief of acute symptoms, i.e., as rescue therapy
for the treatment of acute episodes of bronchospasm.
Immediate Hypersensitivity Reactions: Imme-
diate 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 alternative treatments
should be considered. Given the similar structural for-
mula 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. Paradoxical Bron-
chospasm: Inhaled medicines, including SPIRIVA
RESPIMAT, may cause paradoxical bronchospasm. If
this occurs, it should be treated immediately with an
inhaled short-acting beta,-agonist such as albuterol.
Treatment with SPIRIVA RESPIMAT should be stopped
and other treatments considered. Worsening of Nar-
row-Angle Glaucoma: 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. Worsening of
Urinary Retention: SPIRIVA RESPIMAT should be used
with caution in patients with urinary retention. Prescrib-
ers and patients should be alert for signs and symptoms
of urinary retention (e.g., difficulty passing urine, painful
urination), especially in patients with prostatic hyperpla-
sia or bladder neck obstruction. Instruct patients to con-
sult a physician immediately should any of these signs
or symptoms develop. Renal Impairment: As a pre-
dominantly renally excreted drug, patients with moder-
ate 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 reac-
tions are described, or described in greater detail, in
other sections: Immediate hypersensitivity reactions
[see Warnings and Precautions], Paradoxical bron-
chospasm [see Warnings and Precautions], Worsening
of narrow-angle glaucoma [see Warnings and Pre-
cautions]; \Worsening of urinary retention [see Warn-
ings and Precautions]. Clinical Trials Experience:
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 tri-
als of another drug and may not reflect the incidences
observed in practice. 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 par-
allel groups 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 meg treatment arms. The primary safety database
consists of pooled data from the 7 randomized, par-
allel-group, double-blind, placebo-controlled 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
and 3283 received placebo. The SPIRIVA RESPIMAT
group was composed mostly of Caucasians (78%) with
a mean age of 65 years and a mean baseline percent
predicted post-bronchodilator FEV, of 46%. In these 7
clinical trials, 68.3% of patients exposed to SPIRIVA
RESPIMAT reported an adverse event compared to
68.7% of patients in the placebo group. There were
68 deaths in the SPIRIVA RESPIMAT treatment group
(2.1%) and 52 deaths (1.6%) in patients who received
placebo. The percentage of SPIRIVA RESPIMAT patients
who discontinued due to an adverse event were 7.3%
compared to 10% with placebo patients.The percent-
age of SPIRIVA RESPIMAT patients who experienced a
serious adverse event were 15.0% compared to 15.1%
with placebo patients. In both groups, the adverse
event most commonly leading to discontinuation was
COPD exacerbation (SPIRIVA RESPIMAT 2.0%, pla-
cebo 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 anti-
cholinergic effects included constipation, dysuria, and
urinary retention. Table 1 shows all adverse reactions
that occurred with an incidence of >3% in the SPIRIVA
RESPIMAT treatment group, and a higher incidence rate
on SPIRIVA RESPIMAT than on placebo.

Table 1 Number (percentage) of COPD patients
exposed to SPIRIVA RESPIMAT with adverse reac-
tions >3% (and higher than placebo): Pooled data
from 7 clinical trials with treatment periods rang-
ing between 4 and 48 weeks in COPD patients

Body System (Reaction)* | SPIRIVA | Placebo
RESPIMAT | [n=3283]
[n=3282]

Gastrointestinal Disorders

Dry mouth [1344.1) | 52(1.6)
Infections and Infestations

Pharyngitis | 378 (11.5)]333 (10.1)
Respiratory, Thoracic, and Mediastinal

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
group at an incidence of 1% to 3%, and at a higher
incidence rate on SPIRIVA RESPIMAT than on placebo
included: Cardiac disorders: palpitations; Gastrointes-
tinal disorders: constipation; gastroesophageal reflux
disease; oropharyngeal candidiasis; Nervous system
disorders: dizziness; Respiratory system disorders
(Upper): dysphonia; Skin and subcutaneous tissue dis-
orders. pruritus, rash; Renal and urinary disorders: uri-
nary tract infection. Less Common Adverse Reactions:
Among the adverse reactions observed in the clinical
trials with an incidence of <1% and at a higher inci-
dence rate on SPIRIVA RESPIMAT than on placebo were:
dysphagia, gingivitis, intestinal obstruction including
ileus paralytic, joint swelling, dysuria, urinary retention,
epistaxis, laryngitis, angioedema, dry skin, skin infec-
tion, and skin ulcer. Postmarketing Experience: In
addition to the adverse reactions observed during the
SPIRIVA RESPIMAT clinical trials, the following adverse
reactions have been identified during the worldwide use
of SPIRIVA RESPIMAT and another tiotropium formula-
tion, SPIRIVA® HandiHaler® (tiotropium bromide inhala-
tion powder): glaucoma, intraocular pressure increased,
vision blurred, atrial fibrillation, tachycardia, supraven-
tricular tachycardia, bronchospasm, glossitis, stomati-
tis, dehydration, insomnia, hypersensitivity (including
immediate reactions), and urticaria.

DRUG INTERACTIONS: Sympathomimetics, Meth-
yixanthines, Steroids: SPIRIVA RESPIMAT has been
used concomitantly with short-acting and long-acting
sympathomimetic  (beta-agonists)  bronchodilators,
methylxanthines, and oral and inhaled steroids, with-
out increases in adverse reactions. Anticholinergics:
There is potential for an additive interaction with con-
comitantly used anticholinergic medications. 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 Reactions).
USE IN SPECIFIC POPULATIONS: Pregnancy:
Teratogenic Effects: Pregnancy Category C: There are
no adequate and well-controlled studies in pregnant
women. SPIRIVA RESPIMAT should be used during
pregnancy only if the potential benefit justifies the
potential risk to the fetus. No evidence of structural
alterations was observed in rats and rabbits at approx-
imately 660 and 6 times the recommended human
daily inhalation dose (RHDID), respectively (on a mg/
m2 basis at maternal inhalation doses of 1.471 and
0.007 mg/kg/day in rats and rabbits, respectively).
However, in rats, tiotropium caused fetal resorption, litter
loss, decreases in the number of live pups at birth and
the mean pup weights, and a delay in pup sexual mat-
uration at inhalation tiotropium doses of approximately
45 times the RHDID (on a mg/m2 basis at a mater-
nal inhalation dose of 0.078 mg/kg/day). In rabbits,
tiotropium caused an increase in post-implanta-
tion loss at an inhalation dose of approximately
360 times the RHDID (on a mg/m2 basis at a mater-
nal inhalation dose of 0.4 mg/kg/day). Such effects
were not observed at approximately 4 and 80 times
the RHDID, respectively (on a mg/m?2 basis at inhala-
tion doses of 0.009 and 0.088 mg/kg/day in rats and
rabbits, respectively). Labor and Delivery: The safety
and effectiveness of SPIRIVA RESPIMAT has not been
studied during labor and delivery. Nursing Mothers:
Clinical data from nursing women exposed to tiotro-
pium are not available. Based on lactating rodent
studies, tiotropium is excreted into breast milk. It is not
known whether tiotropium is excreted in human milk,
but because many drugs are excreted in human milk
and given these findings in rats, caution should be exer-
cised if SPIRIVA RESPIMAT is administered to a nursing
woman. Pediatric Use: SPIRIVA RESPIMAT is not indi-
cated for use in children. The safety and effectiveness of
SPIRIVA RESPIMAT in pediatric patients have not been
established. Geriatric Use: Based on available data,
no adjustment of SPIRIVA RESPIMAT dosage in geriatric
patients is warranted. Thirty nine percent of SPIRIVA
RESPIMAT clinical trial patients were between 65 and
75 years of age and 14% were greater than or equal to
75 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 (creatinine clear-
ance of <60 mL/min) treated with SPIRIVA RESPIMAT
should be monitored closely for anticholinergic 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 fol-
lowing 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-de-
pendent [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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colitis, late-onset sepsis, and death
in infants with birth weights below
1,500 g, as well as an increase in mul-
tidrug-resistant organisms, he noted.
In SCOUT, the composite out-
come of necrotizing enterocolitis,
late-onset sepsis, or death didn’t dif-
fer between the two study periods:
17.1% at baseline and 15.8% during

Those extra one
or two doses
added up to 41
DOT per 1,000
patient-years,
making this a
worthy target.

the intervention period. Similarly, the
incidence of colonization with mul-
tidrug-resistant organisms was 1.4%
during the baseline period and not
significantly different at 1% after im-
plementation of the antibiotic stew-
ardship program. Larger multicenter
studies with pooled data will be

biotic stewardship in NICUs affects
neonatal outcomes, Dr. Cantey said.
He added that he and his coinvestiga-
tors are now trying to identify addition-
al NICU scenarios in which antibiotics
can safely be withheld. One likely can-
didate: asymptomatic preterm infants

EWS J 1

DR. CANTEY

required to determine whether anti-

SPIRIVA® HandiHaler® (tiotropium bromide inhalation powder)

Capsules for Respiratory Inhalation R( only
BRIEF SUMMARY OF PRESCRIBING INFORMATION

Please see package insert for full Prescribing Information

DO NOT Swallow SPIRIVA Capsules
FOR ORAL INHALATION ONLY with the HandiHaler Device

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

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

WARNINGS AND PRECAUTIONS: Not for Acute Use: SPIRIVA HandiHaler is intended as a once-
daily maintenance treatment for COPD and is not indicated for the initial treatment of acute
episodes of bronchospasm (i.e., rescue therapy). Immediate Hypersensitivity Reactions:
Immediate hypersensitivity reactions, including urticaria, angioedema (including swelling of the
lips, tongue, or throat), rash, bronchospasm, anaphylaxis, or itching, may occur after administration
of SPIRIVA HandiHaler. If such a reaction occurs, therapy with SPIRIVA HandiHaler should be stopped
at once and alternative treatments should be considered. Given the similar structural formula
of atropine to tiotropium, patients with a history of hypersensitivity reactions to atropine or its
derivatives should be closely monitored for similar hypersensitivity reactions to SPIRIVA HandiHaler.
In addition, SPIRIVA HandiHaler should be used with caution in patients with severe hypersensitivity
to milk proteins. Paradoxical Bronchospasm: Inhaled medicines, including SPIRIVA HandiHaler,
can produce paradoxical bronchospasm. If this occurs, treatment with SPIRIVA HandiHaler should
be stopped and other treatments considered. Worsening of Narrow-Angle Glaucoma: SPIRIVA
HandiHaler should be used with caution in patients with narrow-angle glaucoma. Prescribers and
patients should be alert for signs and symptoms of acute narrow-angle glaucoma (e.qg., eye pain
or discomfort, blurred vision, visual halos or colored images in association with red eyes from
conjunctival congestion and corneal edema). Instruct patients to consult a physician immediately
should any of these signs or symptoms develop. Worsening of Urinary Retention: SPIRIVA
HandiHaler should be used with caution in patients with urinary retention. Prescribers and patients
should be alert for signs and symptoms of prostatic hyperplasia or bladder-neck obstruction (e.g.,
difficulty passing urine, painful urination). Instruct patients to consult a physician immediately
should any of these signs or symptoms develop. Renal Impairment: As a predominantly renally
excreted drug, patients with moderate to severe renal impairment (creatinine clearance of <50 mL/min)
treated with SPIRIVA HandiHaler should be monitored closely for anticholinergic side effects.
ADVERSE REACTIONS: The following adverse reactions are described, or described in greater detail,
in other sections: Immediate hypersensitivity reactions [see Warnings and Precautions]; Paradoxical
bronchospasm [see Warnings and Precautions); Worsening of narrow-angle glaucoma [see Warnings
and Precautions]; Worsening of urinary retention [see Warnings and Precautions]. Clinical Trials
Experience: Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice. 6-Month to 1-Year Trials: The
data described below reflect exposure to SPIRIVA HandiHaler in 2663 patients. SPIRIVA HandiHaler
was studied in two 1-year placebo-controlled trials, two 1-year active-controlled trials, and two
6-month placebo-controlled trials in patients with COPD. In these trials, 1308 patients were treated
with SPIRIVA HandiHaler at the recommended dose of 18 mcg once a day. The population had an
age ranging from 39 to 87 years with 65% to 85% males, 95% Caucasian, and had COPD with a
mean pre-bronchodilator forced expiratory volume in one second (FEV;) percent predicted of 39%
to 43%. Patients with narrow-angle glaucoma, or symptomatic prostatic hypertrophy or bladder
outlet obstruction were excluded from these trials. An additional 6-month trial conducted in a Vet-
eran’s Affairs setting is not included in this safety database because only serious adverse events
were collected. The most commonly reported adverse drug reaction was dry mouth. Dry mouth was
usually mild and often resolved during continued treatment. Other reactions reported in individ-
ual patients and consistent with possible anticholinergic effects included constipation, tachycardia,
blurred vision, glaucoma (new onset or worsening), dysuria, and urinary retention. Four multicenter,
1-year, placebo-controlled and active-controlled trials evaluated SPIRIVA HandiHaler in patients with
COPD. Table 1 shows all adverse reactions that occurred with a frequency of =3% in the SPIRIVA
HandiHaler group in the 1-year placebo-controlled trials where the rates in the SPIRIVA HandiHaler
group exceeded placebo by =1%. The frequency of corresponding reactions in the ipratropium-
controlled trials is included for comparison.

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

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

SPIRIVA  Placebo SPIRIVA  Ipratropium
(n=550) (n=371) (n=356) (n=179)

Body as a Whole

Chest Pain (non-specific) 7 5 5 2

Edema, Dependent 5 4 3 5

Gastrointestinal System Disorders

Dry Mouth 16 3 12 6

Dyspepsia 6 5 1 1

Abdominal Pain 5 3 6 6

Constipation 4 2 1 1

Vomiting 4 2 1 2

Musculoskeletal System

Myalgia 4 3 4 3

Resistance Mechanism Disorders

Infection 4 3 1

Moniliasis 4 2 2

Respiratory System (Upper)

Upper Respiratory Tract Infection 4 37 43 35

Sinusitis 11 9 3 2

Pharyngitis 9 7 7 3

Rhinitis 6 5 3 2

Epistaxis 4 2 1 1

Skin and Appendage Disorders

Rash 4 2 2 2

Urinary System

Urinary Tract Infection 7 5 4 2

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

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

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

OVERDOSAGE: High doses of tiotropium may lead to anticholinergic signs and symptoms. How-
ever, there were no systemic anticholinergic adverse effects following a single inhaled dose of up to
282 mcg tiotropium in 6 healthy volunteers. In a study of 12 healthy volunteers, bilateral conjunctivitis
and dry mouth were seen following repeated once-daily inhalation of 141 mcg of tiotropium. Accidental
Ingestion: Acute intoxication by inadvertent oral ingestion of SPIRIVA capsules is unlikely
since it is not well-absorbed systemically. A case of overdose has been reported from postmar-
keting experience. A female patient was reported to have inhaled 30 capsules over a 2.5 day period,
and developed altered mental status, tremors, abdominal pain, and severe constipation. The patient
was hospitalized, SPIRIVA HandiHaler was discontinued, and the constipation was treated with an
enema. The patient recovered and was discharged on the same day. No mortality was observed at
inhalation tiotropium doses up to 32.4 mg/kg in mice, 267.7 mg/kg in rats, and 0.6 mg/kg in dogs.
These doses correspond to 7300, 120,000, and 850 times the recommended human daily inhalation
dose on a mg/m2 basis, respectively. These dose multiples may be over-estimated due to difficulties
in measuring deposited doses in animal inhalation studies.
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exposed to premature rupture of mem-
branes. The investigators also hope to
utilize the ongoing prospective surveil-
lance element of Parkland’s NICU anti-
biotic stewardship program to identify
the safe minimum treatment duration
for common conditions such as urinary
tract infections, sepsis, and necrotizing
enterocolitis.

Audience members were effusive
in their praise of the SCOUT study
and the Parkland program. They
wanted to hear more details about
how the physician behavior change

EDITOR’S COMMENT

Dr. Susan
Millard,
FCCP,
comments:
Antibiotic
stewardship
is becoming
a necessity to
decrease pro-
longed utili-
zation of antibiotics. This service
has been used at Helen DeVos
Children’s Hospital for the past
few years, and I wouldn’t know
what to do without it now!

was accomplished. Dr. Cantey said
that the three intervention targets
were approved by the NICU medical
director and the plan was dissemi-
nated to all the neonatologists, nurse
practitioners, fellows, and residents.
It was important to be able to assure
everyone that outcomes would be
prospectively monitored closely to
ensure safety. The toughest task, he
added, was to create the hard stops in
the electronic medical record so that,
for example, treatment for rule-out
sepsis would automatically stop at 48
hours: skilled information technolo-
gists were essential.

bjancin@frontlinemedcom.com
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Panel votes 12-1 for approval of combo drug for CF

BY ELIZABETH MECHCATIE
Frontline Medical News

AT AN FDA ADVISORY COMMITTEE MEETING

GAITHERSBURG, MD. — A fixed-
dose combination of ivacaftor,
already approved for a cystic fibro-
sis indication, and lumacaftor will
likely be the first drug combination
treatment approved for the most
common type of cystic fibrosis,
based on a Food and Drug Adminis-
tration advisory panel’s near unani-
mous support for approval.

At a meeting May 12, the FDA's
Pulmonary-Allergy Drugs Advi-
sory Committee voted 12-1 that
the data on the safety and efficacy

ivacaftor, 250 mg, and lumacaftor,
400 mg, administered twice a day,
support approval for treating pa-
tients aged 12 years and older with
CF who are homozygous for the
F508del mutation in the cystic fi-
brosis transmembrane conductance
regulator (CFTR) gene. About half
of patients with CF are F508del ho-
mozygous, and if approved,
this would be the first treat-
ment that addresses the
underlying cause of CF in
these patients, according to
Vertex Pharmaceuticals, the
manufacturer of both drugs.
Lumacaftor “facilitates the
processing and trafficking of

FDA

NEWS

amount at the cell surface,”

while ivacaftor “potentiates the
channel-open probability of
F508del-CTFR delivered to the cell
surface by” lumacaftor, according
to Vertex. Ivacaftor (Kalydeco) is a
CFTR potentiator approved in Jan-
uary 2012 for treating patients with
the G551D mutation, who repre-
sent about 4% of patients
with CF - its indications
have been expanded since
that time to include other
CFTR gene mutations.

In two phase III studies,
the proposed dose and another
fixed-dose combination of the two
drugs were compared with placebo

tients homozygous for the F580del
mutation who were aged 12 years
and over. At 24 weeks, the absolute
change in percent-predicted forced
expiratory volume in 1 second
(ppFEV1) over placebo, the primary
efficacy endpoint, was a mean of
2.6% and 3.0% among those treat-
ed with the 400 mg/250 mg fixed
dose every 12 hours, which were
statistically significant changes. In
an extension study, the effect was
sustained through 48 weeks. There
also were reductions in pulmonary
exacerbations, improvements in
body mass index, and CFQ-R (Cys-
tic Fibrosis Questionnaire-Revised)
improvements — secondary end-

of the fixed-dose combination of

Insulin Insufficiency

CF from page 1

of pediatrics and chief of the division of pediatric
endocrinology and diabetes at the University of
Minnesota, Minneapolis.

The prevalence of cystic fibrosis-related diabetes
(CFRD) is age related. It’s rare in children, but the
prevalence climbs to about 15% in adolescents,
40% in 20- to 39-year-olds, and 55% after age 40.

“In fact, more than 80% of CF patients with the
most severe mutations have diabetes by the time
they’re 40,” according to Dr. Moran, who was lead
author of CFRD management guidelines released
last year by the International Society for Pediatric
and Adolescent Diabetes (Pediatr. Diabetes 2014
Sep;15 Suppl 20:65-76).

CFRD is not an autoim-
mune disease. Ketones are
rare. Glycosylated hemoglobin
levels are spuriously low. And
the definitive treatment for
CFRD is insulin.

“Remember, you're not just
treating hyperglycemia, you're
treating insulin deficiency.
Insulin deficiency is really the
hallmark of this disease. It is progressive and even-
tually severe, but not complete — unlike in type 1
diabetes,” she observed. “Treatment of patients in
their well state is similar to treating type 1 diabetes
in the honeymoon phase. However, during acute
illness patients become extremely insulin resistant.
It’s a black hole that you can pour insulin into, and
sometimes you can’t get them to budge. Then a
couple of months later they’re insulin sensitive
again.”

Multiple studies have demonstrated that diabetes
has a negative impact upon survival in patients
with CE Both hyperglycemia and insulin insuffi-
ciency have negative impacts upon the CF lung
disease.

Insulin is a potent anabolic hormone that’s neces-
sary for maintenance of body weight and lean body
mass, and insulin insufficiency leads to a catabolic
state which accelerates pulmonary decline in CE.

F508del-CTER to increase its

for 24 weeks in about 1,100 pa-

Continued on following page

EDITOR’S COMMENT

Dr. Vera A. De Palo, MBA, FCCP, comments:
Cystic fibrosis-related diabetes (CFRD), a very
common co-morbidity in cystic fibrosis (CF),

is different from the diabetes mellitus that cli-
nicians are most familiar with and requires a
mindset and approach that is unique. Dr. Moran
explains that the prevalence is age-related and by
the time that CFRD is diagnosed, several years

of insulin insufficiency with adverse consequenc-
es have occurred. Both the hyperglycemia and
insulin insufficiency can accelerate the pulmo-
nary decline and have a negative impact on sur-
vival. Earlier recognition of CFRD and initiation
of treatment according to the evidence-based
guidelines are important in caring for patients
with CE.

Studies show that nutritional status and pulmonary
function start to decline in CF patients several years
before they’re diagnosed with diabetes. Thus, by the
time CFRD is diagnosed, patients have already ex-
perienced several years of insulin insufficiency, with
adverse consequences.
Moreover, when blood gl-
cose levels exceed 144 mg/
dL, glucose appears in the
airways of CF patients. That’s
not good. It probably pro-
motes pulmonary infection.

Why are we
calling this
diabetes? These
patients have
repeated bouts of

acute illness. Anecdotal evidence suggests
hyperglycemia makes sputum
DR. MORAN thicker and more difficult to

clear as well as boosting bac-
terial growth. And continuous glucose monitoring
studies conducted in patients with CFRD indicate
they spend roughly half of each day with a blood
glucose in excess of 144 mg/dL.

Aggressive screening and early initiation of in-
sulin therapy help reverse chronic weight loss and
reduce mortality in patients with CFRD. The var-
ious guidelines recommend annual screening for
diabetes in CF patients starting by age 10.

“I personally believe it should begin much earlier
than that,” Dr. Moran said, citing a study led by her
Minnesota colleague Dr. Katie L. Ode that showed
that abnormal glucose tolerance was already pres-
ent in 41% of children with CF at ages 6-9, and that
those children had a high rate of early-onset CFRD
(Pediatr. Diabetes 2010 Nov;11:487-92).

The oral glucose tolerance test, performed when
the patient is clinically stable, is the screening tool
of choice for CFRD.

“It’s not that it’s such a great test — we all know
it has problems — but the other tests perform poor-
ly in CE. And a diagnosis based upon an oral glu-
cose tolerance test correlates with prognosis and
future outcomes, so you get meaningful data when
you do it,” she explained.

Evidence-based guidelines for CFRD put forth
jointly by the American Diabetes Association,
Cystic Fibrosis Foundation, and Lawson Wilkins
Pediatric Endocrinology Society (Diabetes Care
2010;33:2697-2708) emphasize that, unlike in pa-
tients without CFE, the diagnosis of CFRD can be
made while a patient is hospitalized with an acute
illness. The criterion is fasting or postprandial hy-
perglycemia persisting for more than 48 hours after
hospitalization.

“Why are we calling this diabetes? These patients
have repeated bouts of acute illness. The CF patient
you're seeing today in the hospital may very well be
back in 5 months, and again 2 months after that. It’s
a frequent event in these patients, and when their
diabetes persists for longer than 48 hours it tends to
persist for weeks before their need for insulin goes
away until the next time they get sick. But most of
these patients spend a substantial amount of time
each year hyperglycemic. And most importantly,
if you use as your date of diagnosis diabetes that’s
present at the time of an acute illness, it correlates
with microvascular complications and with mor-
tality. So it establishes a meaningful start point for
future risk,” Dr. Moran said.

She reported financial relationships with Novo
Nordisk and Vertex.

bjancin@frontlinemedcom.com
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Insulin at diagnosis, new agent are ‘game changers’

BY BRUCE JANCIN
Frontline Medical News

SAN DIEGO - Promising developments in the
treatment and perhaps even prevention of cystic
fibrosis-related diabetes are on the horizon — and
they’'re coming none too soon.

This is a field in need of a kick start, Dr. Antoi-
nette Moran said at the annual meeting of the Pe-
diatric Academic Societies.

She cited her recent review of 664 cystic fibrosis
patients treated at the University of Minnesota
during 2008-2012.

Overall mortality in those with cystic fibrosis—
related diabetes (CFRD) was unchanged from the
high rates seen in a similar review covering 2003-
2008, despite adoption of an institutional policy of
aggressive screening for diabetes and early initia-
tion of insulin therapy upon diagnosis of CFRD
(Am. J. Respir. Crit. Care Med. 2015;191:194-200).

“Certainly screening and early institution of
insulin are critical, but we seem to have come
up against a wall. Honestly, at the University of
Minnesota there is no way that we can be more
aggressive than we already are with screening and
with insulin. We have done as much as we can. So
we need to think of something different to move
this to the next stage,” said Dr. Moran, professor
of pediatrics and chief of the division of pediatric
endocrinology and diabetes at the University of
Minnesota, Minneapolis.

She highlighted what she considers two of the
most promising novel areas of CFRD research.
One involves high-priority studies laying the
groundwork for possible initiation of insulin
therapy in cystic fibrosis (CF) patients even before
they are diagnosed with CFRD, possibly starting
in infancy.

The other major event is the anticipated Food
and Drug Administration approval of a fixed-
dose combination of ivacaftor and lumacaftor,
a combined potentiator and corrector of the CF
transmembrane conductance regulator (CFTR).

Mutations in this chloride conduction channel
are the most common cause of CF.

Marketing approval for the new combination
agent, which has breakthrough drug designation, is
believed to be imminent.

“This is absolutely fascinating and a real game
changer in the world of CF: the ability to fix
CFTR, the abnormal CF chloride channel,” Dr.
Moran said. “It’s expected that virtually every CF
patient in the country is going to be on these drugs
once the combination is approved.”

A large multicenter postmarketing study known
as PROSPECT is in place and ready to start once the
ivacaftor/lumacaftor combination receives approval.

PROSPECT will capture patients right before
they start the agent and then follow them longi-
tudinally. Dr. Moran is principal investigator for
the GIFT (Gastrointestinal/ Glucose and Insulin
Functional Testing) substudy of PROSPECT. This
75-patient study will entail oral glucose tolerance
testing with insulin, glucose, and C-peptide levels
obtained at baseline and 1, 6, and 12 months.

The rationale for GIFT comes from the fact that
CFTR mutations are present in the pancreatic beta
cells of CF patients.

An earlier five-patient pilot study conducted by
Dr. Moran suggested ivacaftor might improve insu-
lin secretion in patients with CE. This observation
raises the question: “If we could start the drugs in
very young children, might it prevent the develop-
ment of diabetes? If the basic CFTR defect impacts
beta cell function, it suggests this is going to be the
way to get around that impasse — that treatment
other than insulin will prevent or at least partially
treat CFRD,” she said.

Another approach to preventing CFRD is being
pursued by Dr. Moran’s colleague, Dr. Katie Lar-
son Ode, a pediatric diabetologist at the University
of Towa, Iowa City. She showed that abnormal
glucose tolerance was already present in 41% of 6-
to 9-year-olds with CF, and among that subgroup,
42% developed early-onset CFRD at an average
age of 11 years in girls and 12 years in boys, in

contrast to the general Minnesota CF population,
where the average age of onset of CFRD is age 23
years.

Moreover, the 59% of 6- to 9-year-olds with
normal glucose tolerance had impaired insulin
secretion. Their insulin secretion on oral glucose
tolerance testing was half that of control children
without CF.

This raises a question: Were these CF children
born with these defects, or do the abnormalities
evolve slowly during childhood?

Dr. Ode is attempting to find out by performing
annual oral glucose tolerance tests starting in in-
fancy at the time of CF diagnosis. She is looking
prospectively at the relationships between glucose
and insulin levels and exocrine function, growth,
inflammation, and pulmonary function, with the
subjects” unaffected siblings serving as controls.

“If those infants and toddlers with CF have ab-
normal insulin secretion and if it correlates with
worse clinical parameters, we're really going to
have to consider whether we should be starting in-
sulin right away in these babies. After all, we don't
wait to start vitamin D in CF infants until they de-
velop rickets. We treat everything else preventive-
ly — we may need to think about doing that with
insulin,” said Dr. Moran.

In her 664-patient review of the University of
Minnesota experience with CF during 2008-2012,
overall mortality in those with CFRD was 1.8 per
100 person-years ,compared with 0.5 per 100 per-
son-years in CF patients without diabetes.

In patients with mild CF genotypes, the risk of
mortality was 20% in those with CFRD compared
with 2% without diabetes.

In patients with severe genotypes, overall mor-
tality was 12% in those with CFRD, threefold high-
er than in those without diabetes.

Dr. Moran reported having financial relation-
ships with Novo Nordisk and Vertex, which is de-
veloping ivacaftor/lumacaftor.

bjancin@frontlinemedcom.com
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points that favored the treatment
arms, according to the company.

The most common adverse
events were typical for patients
with CF and similar between the
treatment groups.

There was an imbalance in re-
spiratory adverse events affecting
those on the drug combination
(23% vs. almost 14% among those
on placebo), but most occurred
early in treatment, were generally
mild to moderate, and resolved
without stopping treatment. Those
on the drug combination also had
more liver-related serious adverse
events (three cases among those on
the proposed dose and none among
those on placebo).

At the time the phase III studies
were being planned, the FDA and

the company agreed that an iva-
caftor monotherapy arm was not
needed and that demonstration of
the combination’s superiority over
placebo would be adequate to show

components to the treatment effects,
the panel agreed that the drug com-
bination had been shown to be effi-
cacious and voted 13-0 that the data
supported the safety of treatment.

About half of patients with CF are F508del homozygous.
If approved, this drug would be the first treatment
that addresses the underlying cause of CF.

efficacy. In the phase III studies,
however, the combination effect
was smaller than expected, and
there was no substantial evidence
indicating that the efficacy of the
combination was greater than that
of ivacaftor alone, an issue raised
by the FDA reviewers.

Despite the lack of monotherapy
arms and the inability to determine
the contribution of the individual

Panelists commented that the
risks appeared to be minimal and
that patients could be monitored
for liver function test abnormalities
and respiratory function, which
were manageable.F

Voting in favor of approval, pe-
diatric pulmonologist Dr. Robert
Castile, professor of pediatrics at
Ohio State University, Columbus,
said he was particularly impressed

with the lack of decline in FEV1
over 48 weeks among those treated
with the combination “and proba-
bly more impressed over the steady
increase in BMI over the same pe-
riod.” He added that he balanced
those benefits with what he consid-
ered minimal risks with the drug
with appropriate monitoring.

If the FDA grants approval, Ver-
tex plans to market the combina-
tion product as Orkambi. The FDA
usually follows the recommenda-
tions of its advisory panels. Panel-
ists were cleared of conflicts before
the meeting.

About 30,000 people in the Unit-
ed States have cystic fibrosis, about
half of whom are homozygous for
the F508del, the most common CF
mutation, according to the FDA.

emechcatie@frontlinemedcom.com
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Indication

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

Select Important Safety Information

Elevated liver enzymes: Increases in ALT and AST >3x ULN have been reported in patients treated with Esbriet. Rarely these have been
associated with concomitant elevations in bilirubin. Patients treated with Esbriet had a higher incidence of elevations in ALT or AST than placebo
patients (3.7% vs 0.8%, respectively). No cases of liver transplant or death due to liver failure that were related to Esbriet have been reported.
However, the combination of transaminase elevations and elevated bilirubin without evidence of obstruction is generally recognized as an
important predictor of severe liver injury that could lead to death or the need for liver transplants in some patients. Conduct liver function tests
(ALT, AST, and bilirubin) prior to initiating Esbriet, then monthly for the first 6 months and every 3 months thereafter. Dosage modifications or
interruption may be necessary.

Photosensitivity reaction or rash: Patients treated with Esbriet had a higher incidence of photosensitivity reactions (3%) compared with
patients treated with placebo (1%). Patients should avoid or minimize exposure to sunlight (including sunlamps), use a sunblock (SPF 50 or higher),
and wear clothing that protects against sun exposure. Patients should avoid concomitant medications that cause photosensitivity. Dosage reduction
or discontinuation may be necessary.

Gastrointestinal disorders: Gastrointestinal events of nausea, diarrhea, dyspepsia, vomiting, gastroesophageal reflux disease, and abdominal
pain were more frequently reported in patients treated with Esbriet. Dosage reduction or interruption for gastrointestinal events was required

in 18.5% of patients in the Esbriet 2403 mg/day group, as compared to 5.8% of patients in the placebo group; 2.2% of patients in the Esbriet
2403 mg/day group discontinued treatment due to a gastrointestinal event, as compared to 1.0% in the placebo group. The most common (>2%)
gastrointestinal events that led to dosage reduction or interruption were nausea, diarrhea, vomiting, and dyspepsia. Dosage modifications may
be necessary in some cases.

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

Drug interactions: Concomitant administration with strong inhibitors of CYP1AZ (eg, fluvoxamine) significantly increases systemic exposure of
Esbriet and is not recommended. Discontinue prior to administration of Esbriet. If strong CYP1AZ2 inhibitors cannot be avoided, dosage reductions
of Esbriet are recommended. Monitor for adverse reactions and consider discontinuation of Esbriet as needed.
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(pirfenidone) capsules 267mg

Proven to delay progression in |PF!

Fewer patients had a meaningful decline in lung function with Esbriet
at 52 weeks vs placebo (17% vs 32% of patients had >10% decline in
%FVC, <0.001). Treatment effect was evident at 13 weeks (/0.001)
and increased through trial duration'2*?

More patients had stable lung function with Esbriet than with placebo
at 52 weeks (23% vs 10%)>**

In clinical trials, elevated liver enzymes, photosensitivity reactions,
and gastrointestinal disorders have been reported with Eshriet?

Esbriet has been approved outside the US since 2011, with approximately
15,000 patients treated with pirfenidone worldwide?

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

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

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

Agents that are moderate or strong inhibitors of both CYP1AZ2 and CYP isoenzymes involved in the metabolism of Esbriet should be avoided during treatment.

The concomitant use of a CYP1AZ inducer may decrease the exposure of Esbriet, and may lead to loss of efficacy. Concomitant use of strong
CYP1AZ2 inducers should be avoided.

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

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

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

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

Please see Brief Summary of Prescribing Information on adjacent pages for additional important safety information.

tRank ANCOVA with lowest rank imputation for missing data due to death. Patients who died were counted in the >10% decline category.
1Stable was defined as no decline in lung function.

References: 1. King TE Jr, Bradford WZ, Castro-Bernardini S, et al. A phase 3 trial of pirfenidone in patients with idiopathic pulmonary fibrosis. N Engl J Med. 2014;370:2083-2092. Erratum in:
N Engl J Med. 2014;371:1172. 2. Esbriet full Prescribing Information. InterMune, Inc. October 2014. 3. InterMune, Inc. Data on file.

A Member of the Roche Group
© 2015 Genentech USA, Inc. All rights reserved. ESB/021215/0039
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BRIEF SUMMARY

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

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

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS

Elevated Liver Enzymes

Increases in ALT and AST >3 x ULN have been reported in patients treated with
ESBRIET. Rarely these have been associated with concomitant elevations in
bilirubin. Patients treated with ESBRIET 2403 mg/day in the three Phase 3 trials
had a higher incidence of elevations in ALT or AST >3 x ULN than placebo patients
(3.7% vs. 0.8%, respectively). Elevations >10 x 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 x 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]

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].

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.

ADVERSE REACTIONS

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

e Liver Enzyme Elevations [see Warnings and Precautions]
e Photosensitivity Reaction or Rash [see Warmnings and Precautions]
e Gastrointestinal Disorders [see Warmnings and Precautions]

ESBRIET® (pirfenidone)

Clinical Trials Experience

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

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

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

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

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

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

% of Patients (0 to 118 Weeks)
Adverse Reaction 24%2?‘:2?(;[“ (I:\:icggg)
(N =623)

Nausea 36% 16%
Rash 30% 10%
Abdominal Pain’ 24% 15%
Upper Respiratory Tract Infection 27% 25%
Diarrhea 26% 20%
Fatigue 26% 19%
Headache 22% 19%
Dyspepsia 19% 7%
Dizziness 18% 1%
Vomiting 13% 6%
Anorexia 13% 5%
Gastro-esophageal Reflux Disease 1% 7%
Sinusitis 11% 10%
Insomnia 10% 7%
Weight Decreased 10% 5%
Arthralgia 10% 7%

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

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

Postmarketing Experience

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

Blood and Lymphatic System Disorders
Agranulocytosis

Immune System Disorders
Angioedema

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



ESBRIET® (pirfenidone)

ESBRIET® (pirfenidone)

DRUG INTERACTIONS

CYP1Az2 Inhibitors

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

Strong CYP1A Inhibitors

The concomitant administration of ESBRIET and fluvoxamine or other
strong CYP1A2 inhibitors (e.g., enoxacin) is not recommended because it
significantly increases exposure to ESBRIET [see Clinical Pharmacology
section 12.3 in full Prescribing Information]. Use of fluvoxamine or other strong
CYP1A2 inhibitors should be discontinued prior to administration of ESBRIET and
avoided during ESBRIET treatment. In the event that fluvoxamine or other strong
CYP1AZ inhibitors are the only drug of choice, dosage reductions are recommended.
Monitor for adverse reactions and consider discontinuation of ESBRIET as needed
[see Dosage and Administration section 2.4 in full Prescribing Information].

Moderate CYP1A Inhibitors

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

Concomitant CYPTAZ2 and other CYP Inhibitors

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

CYP1A2 Inducers

The concomitant use of ESBRIET and a CYP1AZ2 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 CYP1AZ2 inducer [see Clinical
Pharmacology section 12.3 in full Prescribing Information]

USE IN SPECIFIC POPULATIONS

Pregnancy
Teratogenic Effects: Pregnancy Category C.

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

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

Nursing Mothers

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

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

Geriatric Use

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

Hepatic Impairment

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

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

Renal Impairment

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

Smokers

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

OVERDOSAGE

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

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

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

Liver Enzyme Elevations

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

Photosensitivity Reaction or Rash

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

Gastrointestinal Events

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

Smokers

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

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

Manufactured for:
InterMune, Inc.
Brisbane, CA 94005 USA

INTERMUNE®

All marks used herein are property of InterMune, Inc.
© InterMune, Inc. 2015. All rights reserved. ESB/021115/0037



18 | SLEEP M

I] GIN JUNE 2015 o CHEST PHYSICIAN

|
Lulling you to slee
Excludes 2: g y p EEE
nightmares (F51.5) u
with ICD-10 sleep codes
sleep terrors (F51.4)
sleepwalking (F51.3)
G470 Insomnia BY DR. MICHAEL E. NELSON,  G47.472, dependent upon the pres-
EXT'“#TS |2t S insomia (10,152, F10.282. F10.982) FCCP ence or absence of cataplexy.
alcohol related insomnia (F10.182, F10.282, F10. .
drug-related insomnia (F11.182, F11.282, F11.982, F13.182, F13.282, F13.982, F14.182,F14.282, . A,Ccf)rdmg_ to Fhe ICD-10-CM
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primary insomnia (F51.01) “code with.” The “code first” direc- html, the “code also” note instructs
sleep apnea (G47.3-) tion will be found with codes where that two codes may be required to
Ga7.00 | Insomnia, unspecified the diagnosis is a manifestation of fully describe a condition, but this
"~ | Insomnia NOS another disease. For example, with  note does not provide sequencing
g4701 | \nsomnia due to medical condition G47.42 Narcolepsy in conditions clas- direction. The ICD-10 CM codes
~ | Code also associated medical condition sified elsewhere, one sees the “code for common sleep diagnoses are
G47.09 | Other insomnia first” direction. If the narcolepsy listed below. Please note that the
G47.1 | Hypersomnia was a result of an intracranial inju- G25.81 restless legs syndrome diagno-
Excludes 2: ry, then the correct coding sequence sis is not found in “Sleep disorders”
alcohol-related hypersomnia (F10.182, F10.282, F10.982) would be a code from the S06 code set but rather in the G25
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hypersomnia due to a mental disorder (F51.13) :
hypersomnia not due to a substance or known physiological condition (F51.1-) less) followed by either G47.421 or Sweet dreams!
primary hypersomnia (F51.11)
| 47.3-
sleep apnea (G47.3-) - — G47.35 | Congenital central alveolar hypoventilation syndrome
G47.10 :;;:;:;m:ll\?(’)su nspecified Sleep related hypoventilation in conditions classified elsewhere
G47.36 | Sleep related hypoxemia in conditions classified elsewhere
Idiopathic hypersomnia with long sleep time Code first underlying condition
G47.11 . . )
Idiopathic hypersomnia NOS . - ”
- - — - 047.37 Central sleep apnea in conditions classified elsewhere
G47.12 | Idiopathic hypersomnia without long sleep time ' Code first underlying condition
Recurrent hypersomnia G47.39 | Other sleep apnea
G47.13 | Kleine-Levin syndrome
Menstrual related hypersomnia G474 | Narcolepsy and cataplexy
Hypersomnia due to a medical condition G47.41 Narcolepsy
G47.14 . : "
Code also associated medical condition
G47.19 | Other hypersomnia G47.411 Narcolepsy with cataplexy
G47.2 | Circadian rhythm sleep disorders G47.419 Narcolepsy without cataplexy
Disorders of the sleep wake schedule Narcolepsy NOS
Inversion of nyctohemeral rhythm GA47.42 | Narcolepsy in conditions classified elsewhere
Inversion of sleep rhythm Code first underlying condition
Circadian rhythm sleep disorder, unspecified type G47.421 Narcolepsy in conditions classified elsewhere with cataplexy
G47.20 Sleep wake schedule disorder NOS
P G47.429 Narcolepsy in conditions classified elsewhere without cataplexy
0721 Circadian rhythm sleep disorder, delayed sleep phase type 0475 | Parasomnias
Delayed sleep phase syndrome
Excludes 1:
G47.22 | Circadian rhythm sleep disorder, advanced sleep phase type alcohol induced parasomnia (F10.182, F10.282, F10.982)
o - . drug induced parasomnia (F11.182, F11.282, F11.982, F13.182, F13.282, F13.982, F14.182,F14.282,
Circad hythm sleep disorder, lar sl ke t ' '
Ga7.03 | ircatian Ty STEep TISOTCER, lrreguiar sieep wake fype F14.982, F15.182, F15.282, F15.982, F19.182, F19.282, F19.982)
Irregular sleep-wake pattern ! e i
parasomnia not due to a substance or known physiological condition (F51.8)
G47.24 | Circadian rhythm sleep disorder, free running type . .
— - - 4750 Parasomnia, unspecified
G47.25 | Circadian rhythm sleep disorder, jet lag type ' Parasomnia NOS
G47.26 | Circadian rhythm sleep disorder, shift work type G47.51 | Confusional arousals
04727 Circadian rhythm sleep disorder in conditions classified elsewhere G47.52 | REM sleep behavior disorder
' Code first underlyi diti
0ce Tirst tnderlying condition G47.53 | Recurrent isolated sleep paralysis
G47.29 | Other circadian rhythm sleep disorder . . .
Q4754 Parasomnia in conditions classified elsewhere
G47.3 | Sleep apnea ' Code first underlying condition
Code also any associated underlying condition G47.59 | Other parasomnia
Excludes 1: a176 | sl lated disord
apnea NOS (R06.81) . IEe(ipdre azte movement disorders
Cheyne-Stokes breathing (R06.3) Xeludes Z: 05 81
pickwickian syndrome (E66.2) restless legs syndrome (625.81)
sleep apnea of newborn (P28.3) Periodic limb movement disorder
G47.61 Periodic limb movement disorder
47,30 Sleep apnea, unspecified
' Sleep apnea NOS G47.62 | Sleep related leg cramps
G47.31 | Primary central sleep apnea Sleep related bruxism
GA7.83 1 hsychogenic bruxism (F45.8)
G47.32 | High altitude periodic breathing PSYCOGENIC bruxism {F2o.
o733 Obstructive sleep apnea (adult) (pediatric) G47.69 | Other sleep related movement disorders
' Excludes 1: obstructive sleep apnea of newborn (P28.3) G47.8 | Other sleep disorders
04734 Idiopathic sleep related nonobstructive alveolar hypoventilation 47,9 Sleep disorder, unspecified
' Sleep related hypoxia ’ Sleep disorder NOS




Strong association hetween OSA, depression

BY SHARON WORCESTER
Frontline Medical News

DENVER — Men with previous-
ly undiagnosed severe obstructive
sleep apnea and excessive daytime
sleepiness have a more than four-fold
increase in the risk of depression,
compared with those without either
condition, according to findings from
a population-based cohort study.
Those with both severe obstructive
sleep apnea (OSA) and excessive day-
time sleepiness (EDS) also have a 3.5
times greater risk of depression than

VITALS

Key clinical point: Patients who pres-
ent for OSA or depression should be
screened for both.

Major finding: Patients with previous-
ly undiagnosed OSA and EDS had
greater odds of depression than did
those without OSA and EDS (OR,
4.2).

Data source: A population-based co-
hort study of 1,875 men.

Disclosures: Dr. Lang reported having
no relevant financial disclosures.

do those with either OSA or EDS
alone, Carol Lang, Ph.D., reported
during a press briefing at an interna-
tional conference of the American
Thoracic Society.

The findings have important impli-
cations for clinicians treating patients
with depression; clinicians should
recognize the risk of OSA in men
with depression, and should screen
those presenting with OSA — regard-
less of whether sleepiness is present,
said Dr. Lang of the University of
Adelaide, Australia.

Study subjects were 1,875 commu-
nity dwelling Australian men aged
35-83 years who were assessed for
depression using the Beck Depression
Inventory/Centre for Epidemiologi-
cal Studies Depression Scale (CES-D)
at two times points about 5 years
apart. A random sample of 857 men
without previously diagnosed OSA
underwent at-home polysomnog-
raphy and completed the Epworth
Sleepiness Scale questionnaire, and
1,660 men without depression at
baseline were included in the analysis
of incident depression.

Previously undiagnosed
mild-to-moderate and severe OSA
were associated with depression prev-
alence (adjusted odds ratio 2.1), and
this was true even after adjusting for
confounders and EDS.

EDS also was associated with de-
pression (adjusted OR, 1.1). she said.

Patients with previously undiagnosed Further, previously diagnosed OSA The findings support those of prior
OSA and EDS had greater odds of de-  and previously undiagnosed severe studies that have demonstrated a link
pression than did those without OSA OSA at follow-up were significantly between sleep apnea and depression.
and EDS (OR, 4.2), and had greater associated with depression onset over As many as 22% of those with OSA
odds of depression than did those with ~ a 5-year period (OR, 2.1 and 2.9, re- also have clinically significant depres-
either condition alone (OR, 3.5). spectively), Dr. Lang said. Continued on following page

SYMBICORT 160/4.5 for the maintenance treatment of COPD

REV THE FEV

SYMBICORT offers something extra—sustained* control
with better breathing starting within 5 minutes each time'

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

» Mean percent change from baseline in FEV, was measured at day
of randomization, months 6 and 123

FAST CONTROI

Majority of FEV; improvement at 5 minutes each
time' in a subset of SUN Study patients taking
SYMBICORT 160/4.5 (n=121)"4

SUSTAINED EFFECT

SYMBICORT 160/4.5 significantly improved 1-hour
postdose FEV, at 1 month and end of treatment
compared to placebo, and improved predose FEV,
averaged over the course of the study compared to
placebo and formoterol, coprimary endpoints'

REASSURING SENSE
OF CONTROI

> The most common adverse reactions =3% reported
in COPD clinical trials included nasopharyngitis, oral
candidiasis, bronchitis, sinusitis, and upper respiratory
tract infection

*Sustained improvement in lung function was demonstrated in a
12-month efficacy and safety study.

*In a serial spirometry subset of patients taking SYMBICORT 160/4.5
(n=121) in the SUN Study, 67% of 1-hour postdose FEV, improvement
occurred at 5 minutes on day of randomization, 83% at month 6, and
84% at end of treatment.

r
-

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




Continued from previous page

sive symptoms, compared with 5%
of the general population. Daytime
sleepiness can occur in those with
OSA, but not everyone with OSA
reports daytime sleepiness, she said,
noting that few prior studies have
looked at the relationship between

20 | SLEEP MEDICINE JUNE 2015 » CHEST PHYSICIAN

Altered
physiology
with 0SA may
be linked
with changes
that impact
depression.

OSA and depression in a communi-
ty-based population.

“Our study, in a large communi-
ty-based sample of men, confirms
a strong relationship even after
adjustment for a number of other
potential risk factors,” she said. The
mechanisms underlying the associ-
ation remain unclear, but many of

(serial spirometry subset)
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SUN: A 12-month efficacy and safety study. A 12-month, randomized,
double-blind, double-dummy, placebo-controlled, parallel-group, multicenter study
of 1964 patients with COPD compared SYMBICORT pMDI 160/4.5 mcg (n=494),
SYMBICORT pMDI 80/4.5 mcg (n=494), formoterol 4.5 mcg (n=495), and placebo
(n=481), each administered as 2 inhalations twice daily. Subjects were current or
ex-smokers with a smoking history of 210 pack-years, aged =40 years with a clinical
diagnosis of COPD and symptoms for >2 years. The study included a 2-week run-in
period followed by a 12-month treatment period. This study was designed to assess
change from baseline to the average over the randomized treatment period in
predose FEV; and in 1-hour postdose FEV;. The prespecified primary comparisons
for predose FEV; were vs placebo and formoterol and the primary comparison for
- 1-hour postdose was vs placebo.

DR. TEODORESCU

Fast control each time
aver the course of study

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

the symptoms of and risk factors for
OSA and depression may overlap.
“Sleep apnea is also associated with
lower oxygen levels in the body, and
this causes a range of physiological
consequences, including altered in-
flammatory responses, hormonal
stimulation, as well as neurological
changes in the brain that just happen

Percent of 1-hour improvement in FEV, occurring at 5 minutes over the 12-month study*

SUN: A 12-month efficacy
and safety study

¥ In the SUN Study, a majority of
1-hour postdose FEV; improvement
was seen at 5 minutes each time in a
subset of patients taking
SYMBICORT 160/4.5'*

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

84"

il e - ——_
E— A — e ——
e T S e i
Baseline* 0 ES—————— —— e — - )
® 5 minutes
Dayof ¢ & Months End of SYMBICORT160/4.5 meg
Randemizatian Treatment! spirometry subset (n=121)

COMPARATOR ARMS: Mean imp in 1-hour postdose FEV,

(mL/%) over 12 months (serial spirometry subset). Day of randomization:
SYMBICORT 160/4.5 mcg (240 mL/26%), formoterol 4.5 mcg (180 mL/20%),
placebo (40 mL/5%). 6 Months: SYMBICORT 160/4.5 mcg (270 mL/28%),
formoterol 4.5 meg (200 mL/23%), placebo (60 mL/7%). End of month 12 (LOCF):
SYMBICORT 160/4.5 mcg (240 mL/26%), formoterol (4.5 mcg: 170 mL/19%),
placebo (30 mL/5%). SYMBICORT 160/4.5 mcg* (n=121), formoterol 4.5 mcg*
(n=124), placebo* (n=125).

*Baseline is defined as the predose FEV; value on the day of randomization.
Month 12, last observation carried forward (LOCF).
*Administered as 2 inhalations twice daily.
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to be in the same region of the brain “Often, I think, when people who moderated the press conference, pines, which are really detrimental

that might actually impact depres- present with depression, it’s easy to added that additional data exist to for the obstructive sleep apnea patho-

sion, feelings of guilt, worthlessness,  just assume the sleep problems are suggest that sleep apnea leads to genesis, worsening depression. So it’s

and suicidal tendencies,” she said. related to the depression itself ... but ~ “more severe, and actually refractory ~ very important for the community to
The message to clinicians based there may actually be benefit for the = depression,” and further stressed that ~ be aware about sleep apnea as a po-

on these findings is that patients patient if both are investigated and lack of awareness of the association  tential aggravator and contributor to

who present with symptoms of ei- treated,” she concluded. can be harmful for patients. depression,” she said.

ther OSA or depression should be Dr. Mihaela Teodorescu of the “These people just get more anti-

screened for both. University of Wisconsin, Madison, depressants, including benzodiaze- sworcester@frontlinemedcom.com

Improvement in 1-hour postdose FEV; over the 12-month study*

300

21% (220 mL)improvement at 1month 20% (200 mL) improvement

2 at end of treatment
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DEE 1 2 4 6 0. 12 End of
Randomization Months Treatment
SYMBICORT 160/4.5 megt (n=494) Formoterol 4.5 megt (n=495) @ Placebot (n=479)
SUN: A 12-month ef.flcafy andlsafety StUdy COMPARATOR ARMS: Mean impr in 1-hour postdose FEV, (mL/%)
» SYMBICORT 160/4.5 5|gmf|cantly |mproved 1-hour over 12 months. Month 1: SYMBICORT 160/4.5 mcg (220 mL/21%), formoterol
postdose FEV; at 1 month and end of treatment compared 4.5 mcg (170 mL/17%), placebo (10 mL/1%). Month 6: SYMBICORT 160/4.5 mcg

. (220 mL/21%), formoterol 4.5 mcg (190 mL/18%), placebo (30 mL/3%). End of
to placebo’ and Improved predose FEVW averaged over the treatment: SYMBICORT 160/4.5 mcg (200 mL/20%), formoterol 4.5 mcg

course of the study compared to placebo and formoterol, (170 mL/17%), placebo (10 mL/1%). SYMBICORT 160/4.5 mcg? (n=494),
coprimary endpoints' formoterol 4.5 mcg* (n=495), placebo* (n=479).

*Baseline is defined as the predose FEV, value on the day of randomization.
*Month 12, last observation carried forward.
*Administered as 2 inhalations twice daily.
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Asymptomatic stenosis, central apnea linked

BY BIANCA NOGRADY

Frontline Medical News

FROM CHEST

M ore than two-thirds of patients
with asymptomatic carotid ste-

nosis are likely have sleep apnea, ac-  sleep apnea was present in 42% and tive sleep apnea, was associated with

cording to an observational study. central sleep apnea in 27%.

arterial hypertension and diabetes in

The polysomnography results of Stenosis severity was significantly those patients with asymptomatic ca-
96 patients with asymptomatic extra-  associated with central sleep apnea, rotid stenosis (CHEST 2015;147:1029-
cranial carotid stenosis revealed that ~ but not with obstructive sleep apnea. 1036 [doi:10.1378/chest.14-1655]).
69% had sleep apnea. Obstructive Central sleep apnea, but not obstruc- The patients’ mean age was 70

SYMBICORT® 80/4.5

(budesonide 80 mcg and formoterol fumarate dihydrate 4.5 mcg)
Inhalation Aerosol

SYMBICORT® 160/4.5

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

For Oral Inhalation Only
Rx only

WARNING: ASTHMA RELATED DEATH

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

BRIEF SUMMARY

Before prescribing, please see full Prescribing Information for SYMBICORT® (budesonide/formoterol fumarate dihydrate).
INDICATIONS AND USAGE

Treatment of Asthma

SYMBICORT is indicated for the treatment of asthma in patients 12 years of age and older.

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

Important Limitations of Use:

»  SYMBICORT is NOT indicated for the relief of acute bronchospasm.

Maintenance Treatment of Chronic Obstructive Pulmonary Disease (COPD)

SYMBICORT 160/4.5 is indicated for the twice daily maintenance treatment of airflow obstruction in patients with chronic
obstructive pulmonary disease (COPD) including chronic bronchitis and emphysema. SYMBICORT 160/4.5 is the only
approved dosage for the treatment of airflow obstruction in COPD.

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

DOSAGE AND ADMINISTRATION

SYMBICORT should be administered twice daily every day by the orally inhaled route only. After inhalation, the patient should rinse
the mouth with water without swallowing [see PATIENT COUNSELING INFORMATION in full Prescribing Information (17.4)].
Prime SYMBICORT before using for the first time by releasing two test sprays into the air away from the face, shaking well for
5 seconds before each spray. In cases where the inhaler has not been used for more than 7 days or when it has been dropped,
prime the inhaler again by shaking well before each spray and releasing two test sprays into the air away from the face.
More frequent administration or a higher number of inhalations (more than 2 inhalations twice daily) of the prescribed
strength of SYMBICORT is not recommended as some patients are more likely to experience adverse effects with higher
doses of formoterol. Patients using SYMBICORT should not use additional long-acting betay-agonists for any reason [see
WARNINGS AND PRECAUTIONS].

Asthma

If asthma symptoms arise in the period between doses, an inhaled, short-acting beta,-agonist should be taken for
immediate relief.

Adult and Adolescent Patients 12 Years of Age and Older: For patients 12 years of age and older, the dosage is 2 inhalations
twice daily (morning and evening, approximately 12 hours apart).

The recommended starting dosages for SYMBICORT for patients 12 years of age and older are based upon patients’
asthma severity.

The maximum recommended dosage is SYMBICORT 160/4.5 mcg twice daily.

Improvement in asthma control following inhaled administration of SYMBICORT can occur within 15 minutes of beginning
treatment, although maximum benefit may not be achieved for 2 weeks or longer after beginning treatment. Individual patients
will experience a variable time to onset and degree of symptom relief.

For patients who do not respond adequately to the starting dose after 1-2 weeks of therapy with SYMBICORT 80/4.5,
replacement with SYMBICORT 160/4.5 may provide additional asthma control.

If a previously effective dosage regimen of SYMBICORT fails to provide adequate control of asthma, the therapeutic regimen
should be re-evaluated and additional therapeutic options, (e.g., replacing the lower strength of SYMBICORT with the higher
strength, adding additional inhaled corticosteroid, or initiating oral corticosteroids) should be considered.

Chronic Obstructive Pulmonary Disease (COPD)

For patients with COPD the recommended dose is SYMBICORT 160/4.5, two inhalations twice daily.

If shortness of breath occurs in the period between doses, an inhaled, short-acting betay-agonist should be taken for
immediate relief.

CONTRAINDICATIONS

The use of SYMBICORT is contraindicated in the following conditions:

«  Primary treatment of status asthmaticus or other acute episodes of asthma or COPD where intensive measures are required.
o Hyr itivity to any of the ingredients in SYMBICORT.

WARNINGS AND PRECAUTIONS

Asthma-Related Death

Long-acting beta,-adrenergic agonists, such as formoterol, one of the active ingredients in SYMBICORT, increase the risk of
asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled corticosteroids
or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA. Available data from
controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in pediatric and adolescent
patients. Therefore, when treating patients with asthma, SYMBICORT should only be used for patients not adequately
controlled on a long-term asthma-control medication, such as an inhaled corticosteroid or whose disease severity clearly
warrants initiation of treatment with both an inhaled corticosteroid and LABA. Once asthma control is achieved and
maintained, assess the patient at regular intervals and step down therapy (e.g. discontinue SYMBICORT) if possible without
loss of asthma control, and maintain the patient on a long-term asthma control medication, such as an inhaled corticosteroid.
Do not use SYMBICORT for patients whose asthma is adequately controlled on low or medium dose inhaled corticosteroids.

A 28-week, placebo controlled US study comparing the safety of salmeterol with placebo, each added to usual asthma
therapy, showed an increase in asthma-related deaths in patients receiving salmeterol (13/13,176 in patients treated with
salmeterol vs 3/13,179 in patients treated with placebo; RR 4.37, 95% Cl 1.25, 15.34). This finding with salmeterol is
considered a class effect of the LABA, including formoterol, one of the active ingredients in SYMBICORT. No study adequate
to determine whether the rate of asthma-related death is increased with SYMBICORT has been conducted.

Clinical studies with formoterol suggested a higher incidence of serious asthma exacerbations in patients who received
formoterol than in those who received placebo. The sizes of these studies were not adequate to precisely quantify the
differences in serious asthma exacerbation rates between treatment groups.

Deferioration of Disease and Acute Episodes

SYMBICORT should not be initiated in patients during rapidly deteriorating or potentially life-threatening episodes of asthma
or COPD. SYMBICORT has not been studied in patients with acutely deteriorating asthma or COPD. The initiation of
SYMBICORT in this setting is not appropriate.

Increasing use of inhaled, short-acting betay-agonists is a marker of deteriorating asthma. In this situation, the patient
requires immediate re-evaluation with reassessment of the treatment regimen, giving special consideration to the possible
need for replacing the current strength of SYMBICORT with a higher strength, adding additional inhaled corticosteroid,
or initiating systemic corticosteroids. Patients should not use more than 2 inhalations twice daily (moming and evening)
of SYMBICORT.

SYMBICORT should not be used for the relief of acute symptoms, i.e., as rescue therapy for the treatment of acute episodes
of bronchospasm. An inhaled, short-acting betay-agonist, not SYMBICORT, should be used to relieve acute symptoms
such as shortness of breath. When prescribing SYMBICORT, the physician must also provide the patient with an inhaled,
short-acting beta,-agonist (e.g., albuterol) for treatment of acute symptoms, despite regular twice-daily (morning and
evening) use of SYMBICORT.

When beginning treatment with SYMBICORT, patients who have been taking oral or inhaled, short-acting beta,-agonists on
a regular basis (e.g., 4 times a day) should be instructed to discontinue the regular use of these drugs.

Excessive Use of SYMBICORT and Use with Other Long-Acting Betas-Agonists

As with other inhaled drugs containing betap-adrenergic agents, SYMBICORT should not be used more often than
recommended, at higher doses than recommended, or in conjunction with other medications containing long-acting
beta,-agonists, as an overdose may result. Clinically significant cardiovascular effects and fatalities have been reported in
association with excessive use of inhaled sympathomimetic drugs. Patients using SYMBICORT should not use an additional
long-acting betay-agonist (e.g., salmeterol, formoterol fumarate, arformoterol tartrate) for any reason, including prevention
of exercise-induced bronchospasm (EIB) or the treatment of asthma or COPD.

Local Effects

In clinical studies, the development of localized infections of the mouth and pharynx with Candida albicans has occurred in
patients treated with SYMBICORT. When such an infection develops, it should be treated with appropriate local or systemic
(i.e., oral antifungal) therapy while treatment with SYMBICORT continues, but at times therapy with SYMBICORT may need to
be interrupted. Patients should rinse the mouth after inhalation of SYMBICORT.

Pneumonia and Other Lower Respiratory Tract Infections

Physicians should remain vigilant for the possible development of pneumonia in patients with COPD as the clinical features
of pneumonia and exacerbations frequently overlap. Lower respiratory tract infections, including pneumonia, have been
reported following the inhaled administration of corticosteroids.

In a 6 month study of 1,704 patients with COPD, there was a higher incidence of lung infections other than pneumonia (e.g.,
bronchitis, viral lower respiratory tract infections, etc.) in patients receiving SYMBICORT 160/4.5 (7.6%) than in those
receiving SYMBICORT 80/4.5 (3.2%), formoterol 4.5 mcg (4.6%) or placebo (3.3%). Pneumonia did not occur with greater
incidence in the SYMBICORT 160/4.5 group (1.1 %) compared with placebo (1.3%). In a 12-month study of 1,964 patients
with COPD, there was also a higher incidence of lung infections other than pneumonia in patients receiving SYMBICORT
160/4.5 (8.1%) than in those receiving SYMBICORT 80/4.5 (6.9%), formoterol 4.5 mcg (7.1%) or placebo (6.2%). Similar to
the 6 month study, pneumonia did not occur with greater incidence in the SYMBICORT 160/4.5 group (4.0%) compared with
placebo (5.0%).

Immunosuppression

Patients who are on drugs that suppress the immune system are more susceptible to infection than healthy individuals.
Chicken pox and measles, for example, can have a more serious or even fatal course in susceptible children or adults using
corticosteroids. In such children or adults who have not had these diseases or been properly immunized, particular care
should be taken to avoid exposure. How the dose, route, and duration of corticosteroid administration affects the risk of
developing a disseminated infection is not known. The contribution of the underlying disease and/or prior corticosteroid
treatment to the risk is also not known. If exposed, therapy with varicella zoster immune globulin (VZIG) or pooled intravenous
immunoglobulin (IVIG), as appropriate, may be indicated. If exposed to measles, prophylaxis with pooled intramuscular
immunoglobulin (IG) may be indicated. (See the respective package inserts for complete VZIG and |G prescribing
information.) If chicken pox develops, treatment with antiviral agents may be considered. The immune responsiveness
to varicella vaccine was evaluated in pediatric patients with asthma ages 12 months to 8 years with budesonide
inhalation suspension.

An open-label, i clinical study ined the immune responsi to varicella vaccine in 243 asthma
patients 12 months to 8 years of age who were treated with budesonide inhalation suspension 0.25 mg to 1 mg daily (n=151)
or noncorticosteroid asthma therapy (n=92) (i.e., betap-agonists, leukotriene receptor antagonists, cromones).
The percentage of patients developing a seroprotective antibody titer of >5.0 (gpELISA value) in response to the vaccination
was similar in patients treated with budesonide inhalation suspension (85%), compared to patients treated with noncortico-
steroid asthma therapy (90%). No patient treated with budesonide inhalation suspension developed chicken pox as a result
of vaccination.

Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent tuberculosis infections of the
respiratory tract; untreated systemic fungal, bacterial, viral, or parasitic infections; or ocular herpes simplex.
Transferring Patients From Systemic Corticosteroid Therapy

Particular care is needed for patients who have been transferred from systemically active corticosteroids to inhaled cortico-
steroids because deaths due to adrenal insufficiency have occurred in patients with asthma during and after transfer from
systemic corticosteroids to less systemically available inhaled corticosteroids. After withdrawal from systemic cortico-
steroids, a number of months are required for recovery of hypothalamic-pituitary-adrenal (HPA) function.

Patients who have been previously maintained on 20 mg or more per day of prednisone (or its equivalent) may be most
susceptible, particularly when their systemic corticosteroids have been almost completely withdrawn. During this period of
HPA suppression, patients may exhibit signs and symptoms of adrenal insufficiency when exposed to trauma, surgery, or
infection (particularly gastroenteritis) or other conditions associated with severe electrolyte loss. Although SYMBICORT
may provide control of asthma symptoms during these episodes, in recommended doses it supplies less than normal
physiological amounts of glucocorticoid systemically and does NOT provide the mineralocorticoid activity that is necessary
for coping with these emergencies.

During periods of stress or a severe asthma attack, patients who have been withdrawn from systemic corticosteroids should
be instructed to resume oral corticosteroids (in large doses) immediately and to contact their physicians for further
instruction. These patients should also be instructed to carry a warning card indicating that they may need supplementary
systemic corticosteroids during periods of stress or a severe asthma attack.

Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid use after transferring to
SYMBICORT. Prednisone reduction can be accomplished by reducing the daily prednisone dose by 2.5 mg on a weekly basis
during therapy with SYMBICORT. Lung function (mean forced expiratory volume in 1 second [FEV4] or morning peak
expiratory flow [PEF], beta-agonist use, and asthma symptoms should be carefully monitored during withdrawal of oral
corticosteroids. In addition to monitoring asthma signs and symptoms, patients should be observed for signs and symptoms
of adrenal insufficiency, such as fatigue, lassitude, weakness, nausea and vomiting, and hypotension.

Transfer of patients from systemic corticosteroid therapy to inhaled corticosteroids or SYMBICORT may unmask conditions
previously suppressed by the systemic corticosteroid therapy (e.g., rhinitis, conjunctivitis, eczema, arthritis, eosinophilic
conditions). Some patients may experience symptoms of systemically active corticosteroid withdrawal (e.g., joint and/or
muscular pain, lassitude, depression) despite maintenance or even improvement of respiratory function.
Hypercorticism and Adrenal Suppression

Budesonide, a component of SYMBICORT, will often help control asthma symptoms with less suppression of HPA function
than therapeutically equivalent oral doses of prednisone. Since budesonide is absorbed into the circulation and can be
systemically active at higher doses, the beneficial effects of SYMBICORT in minimizing HPA dysfunction may be expected only
when recommended dosages are not exceeded and individual patients are titrated to the lowest effective dose.

Because of the possibility of systemic absorption of inhaled corticosteroids, patients treated with SYMBICORT should be
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years; 64 were men. Of the 96 pa-
tients, 21 had mild/moderate steno-
sis and 75 had severe stenosis. The
frequency of arterial hypertension
and diabetes mellitus was higher in
the severe stenosis group than in the
mild/moderate stenosis group.

The prevalence of sleep apnea was
76% in patients with severe stenosis

t0 .009).

compared with 29% in those with
mild/moderate carotid stenosis.
Total apnea-hypopnea index was
higher in the severe stenosis group
compared with the mild/moderate
stenosis group (P less than or equal

Increase in sleep apnea severity
was based on an increase in central

apnea-hypopnea index (P less than or
equal to .001) but not in obstructive
apnea-hypopnea index, reflecting an
augmentation of central sleep apnea
and not of obstructive sleep apnea in
patients with severe compared with
mild/moderate carotid stenosis.
“This vascular risk constellation
seems to be more strongly con-

-

nected with CSA [central sleep
apnea] than with OSA [obstructive
sleep apnea], possibly attributable
to carotid chemoreceptor dysfunc-
tion,” wrote Dr. Jens Ehrhardt and
colleagues at Jena University Hos-
pital, Germany.

No conflicts of interest were de-
clared.
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observed carefully for any evidence of systemic corticosteroid effects. Particular care should be taken in observing patients
postoperatively or during periods of stress for evidence of inadequate adrenal response.

Itis possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression (including adrenal crisis)
may appear in a small number of patients, particularly when budesonide is administered at higher than recommended doses
over prolonged periods of time. If such effects occur, the dosage of SYMBICORT should be reduced slowly, consistent with
accepted procedures for reducing systemic corticosteroids and for management of asthma symptoms.

Drug Interactions With Strong Cytochrome P450 3A4 Inhibitors

Caution should be exercised when considering the coadministration of SYMBICORT with ketoconazole, and other known
strong CYP3A4 inhibitors (e.g., ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir,
telithromycin) because adverse effects related to increased systemic exposure to budesonide may occur [see DRUG
INTERACTIONS and CLINICAL PHARMACOLOGY in full Prescribing Information (12.3)].

Paradoxical Bronchospasm and Upper Airway Symptoms

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

Immediate Hypersensitivity Reactions

Immediate hypersensitivity reactions may occur after administration of SYMBICORT, as demonstrated by cases of urticaria,
angioedema, rash, and bronchospasm.

Cardiovascular and Central Nervous System Effects

Excessive beta-adrenergic stimulation has been associated with seizures, angina, hypertension or hypotension, tachycardia
with rates up to 200 beats/min, arrhythmias, nervousness, headache, tremor, palpitation, nausea, dizziness, fatigue, malaise,
and insomnia [see OVERDOSAGE]. Therefure SYMBICORT Ilke all products contammg sympathomlmetm amines, should
be used with caution in patients with cardi | , especially coronary cardiac arrhythmias,
and hypertension.

Formoterol, a component of SYMBICORT, can produce a clinically significant cardiovascular effect in some patients as
measured by pulse rate, blood pressure, and/or symptoms. Although such effects are uncommon after administration of
formoterol at recommended doses, if they occur, the drug may need to be discontinued. In addition, beta-agonists have been
reported to produce ECG changes, such as flattening of the T wave, prolongation of the QTc interval, and ST segment

Clinical Trials Experience in Asthma
Patients 12 years and older
The overall safety data in adults and adolescents are based upon 10 active- and placebo-controlled clinical trials in which
3393 patients ages 12 years and older (2052 females and 1341 males) with asthma of varying severity were treated with
SYMBICORT 80/4.5 or 160/4.5 mcg taken two inhalations once or twice daily for 12 to 52 weeks. In these trials, the patients
on SYMBICORT had a mean age of 38 years and were predominantly Caucasian (82%).
The incidence of common adverse events in Table 1 below is based upon pooled data from three 12-week, double-blind,
placebo-controlled clinical studies in which 401 adult and adolescent patients (148 males and 253 females) age 12 years and
older were treated with two inhalations of SYMBICORT 80/4.5 or SYMBICORT 160/4.5 twice daily. The SYMBICORT group
was composed of mostly Caucasian (84%) patients with a mean age of 38 years, and a mean percent predicted FEV; at
baseline of 76 and 68 for the 80/4.5 mcg and 160/4.5 mcg treatment groups, respectively. Control arms for comparison
included two inhalations of budesonide HFA metered dose inhaler (MDI) 80 or 160 mcg, formoterol dry powder inhaler (DPI)
4.5 meg, or placebo (MDI and DPI) twice daily. Table 1 includes all adverse events that occurred at an incidence of >3% in
any one SYMBICORT group and more commonly than in the placebo group with twice-daily dosing. In considering these data,
the increased average duration of patient exposure for SYMBICORT patients should be taken into account, as incidences are
not adjusted for an imbalance of treatment duration.
Table 1 Adverse reactions occurring at an incidence of >3% and more commonly than placebo in the SYMBICORT
groups: pooled data from three 12-week, double-blind, placebo-controlled clinical asthma trials in patients
12 years and older

depression. The clinical significance of these findings is unknown. Fatalities have been reported in association with
use of inhaled sympathomimetic drugs.

Reduction in Bone Mineral Density

Decreases in bone mineral density (BMD) have been observed with long-term administration of products containing inhaled
corticosteroids. The clinical significance of small changes in BMD with regard to long-term consequences such as fracture is
unknown. Patients with major risk factors for decreased bone mineral content, such as prolonged immobilization, family
history of osteoporosis, post menopausal status, tobacco use, advanced age, poor nutrition, or chronic use of drugs that can
reduce bone mass (e.g., anticonvulsants, oral corticosteroids) should be monitored and treated with established standards of
care. Since patients with COPD often have multiple risk factors for reduced BMD, assessment of BMD is recommended prior
to initiating SYMBICORT and periodically thereafter. If significant reductions in BVMD are seen and SYMBICORT is still
considered medically important for that patient’s COPD therapy, use of medication to treat or prevent osteoporosis should be
strongly considered.

Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on BMD was evaluated in a
subset of 326 patients (females and males 41 to 88 years of age) with COPD in the 12-month study. BMD evaluations of the
hip and lumbar spine regions were conducted at baseline and 52 weeks using dual energy x-ray absorptiometry (DEXA)
scans. Mean changes in BMD from baseline to end of treatment were small (mean changes ranged from -0.01 - 0.01 g/cm2).
ANCOVA results for total spine and total hip BMD based on the end of treatment time point showed that all geometric LS Mean
ratios for the pairwise treatment group comparisons were close to 1, indicating that overall, bone mineral density for total hip
and total spine regions for the 12 month time point were stable over the entire treatment period.

Effect on Growth

Orally inhaled corticosteroids may cause a reduction in growth velocity when administered to pediatric patients. Monitor the
growth of pediatric patients receiving SYMBICORT routinely (e.g., via stadiometry). To minimize the systemic effects of orally
inhaled corticosteroids, including SYMBICORT, titrate each patient’s dose to the lowest dosage that effectively controls his/her
symptoms [see DOSAGE AND ADMINISTRATION and USE IN SPECIFIC POPULATIONS].

Glaucoma and Cataracts

Glaucoma, increased intraocular pressure, and cataracts have been reported in patients with asthma and COPD following
the long-term administration of inhaled corticosteroids, including budesonide, a component of SYMBICORT. Therefore,

close monitoring is warranted in patients with a change in vision or with history of i pressure,
and/or cataracts.
Effects of treatment with SYMBICORT 160/4.5, SYMBICORT 80/4.5, formoterol 4.5, or placebo on devel of

Treatment* SYMBICORT Budesonide Formoterol  Placebo
Adverse Event 80/4.5mcg 160/4.5mcg 80 mecg 160 mcg 4.5 meg

N=277 N=124 N=121 N=109 N=237 N =400

% % % % % %

Nasopharyngitis 105 9.7 14.0 11.0 10.1 9.0
Headache 6.5 1.3 1.6 12.8 8.9 6.5
Upper respiratory
tract infection 76 10.5 8.3 9.2 7.6 78
Pharyngolaryngeal pain 6.1 8.9 5.0 73 30 438
Sinusitis 58 48 58 28 6.3 48
Influenza 3.2 24 6.6 09 3.0 13
Back pain 32 1.6 2.5 5.5 2.1 0.8
Nasal congestion 2.5 32 2.5 3.7 13 1.0
Stomach discomfort 1.1 6.5 2.5 4.6 1.3 1.8
Vomiting 14 32 08 28 17 1.0
Oral Candidiasi 14 32 0 0 0 08
Average Duration of
Exposure (days) 1.1 73.8 71.0 M4 62.4 55.9

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

SYMBICORT group: pooled data from two double-blind, placebo-controlled clinical COPD trials

cataracts or glaucoma were evaluated in a subset of 461 patients with COPD in the 12-month study. Ophthalmic examinations
were conducted at baseline, 24 weeks, and 52 weeks. There were 26 subjects (6%) with an increase in posterior subcapsular
score from baseline to maximum value (>0.7) during the randomized treatment period. Changes in posterior subcapsular
scores of >0.7 from baseline to treatment maximum occurred in 11 patients (9.0%) in the SYMBICORT 160/4.5 group,
4 patients (3.8%) in the SYMBICORT 80/4.5 group, 5 patients (4.2%) in the formoterol group, and 6 patients (5.2%) in the
placebo group.
Eosinophilic Conditions and Churg-Strauss Syndrome
In rare cases, patients on inhaled corticosteroids may present with systemic eosinophilic conditions. Some of these patients
have clinical features of vasculitis consistent with Churg-Strauss syndrome, a condition that is often treated with systemic
corticosteroid therapy. These events usually, but not always, have been associated with the reduction and/or withdrawal of
oral corticosteroid therapy following the introduction of inhaled corticosteroids. Physicians should be alert to eosinophilia,
vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in their patients.
A causal relationship between budesonide and these underlying conditions has not been established.
Coexisting Conditions
SYMBICORT, like all medications containing sympathomimetic amines, should be used with caution in patients with
convulsive disorders or thyrotoxicosis and in those who are unusually responsive to sympathomimetic amines. Doses of the
related betay-adrenoceptor agonist albuterol, when administered intravenously, have been reported to aggravate preexisting
diabetes mellitus and ketoacidosis.
Hypokalemia and Hyperglycemia
Beta-adrenergic agonist medi may produce signi hypokalemia in some patients, possibly through intracellular
shunting, which has the potential to produce adverse cardiovascular effects [see CLINICAL PHARMACOLOGY in full
Prescribing Information (12.2)]. The decrease in serum potassium is usually transient, not requiring supplementation.
Clinically significant changes in blood glucose and/or serum potassium were seen infrequently during clinical studies with
SYMBICORT at recommended doses.
ADVERSE REACTIONS
Long-acting betap-adrenergic agonists, such as formoterol one of the active ingredients in SYMBICORT, increase the risk
of asthma-related death. Currently available data are inadequate to determine whether concurrent use of inhaled cortico-
steroids or other long-term asthma control drugs mitigates the increased risk of asthma-related death from LABA.
Available data from controlled clinical trials suggest that LABA increase the risk of asthma-related hospitalization in
pediatric and adolescent patients. Data from a large placebo-controlled US study that compared the safety of another long-
acting betap-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an increase in asthma-related
deaths in patients receiving salmeterol [see WARNINGS AND PRECAUTIONS).
System\c and inhaled corticosteroid use may result in the following:

Candida albicans infection [see WARNINGS AND PRECAUTIONS]

Pneumonia or lower respiratory tract infections in patients with COPD [see WARNINGS AND PRECAUTIONS)]

Immunosuppression [see WARNINGS AND PRECAUTIONS]

Hypercorticism and adrenal suppression [see WARNINGS AND PRECAUTIONS]

Growth effects in pediatric patients [see WARNINGS AND PRECAUTIONS]

Glaucoma and cataracts [see WARNINGS AND PRECAUTIONS]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.

SYMBICORT Budesonide Formoterol Placeho
160/4.5 meg 160 mcg 4.5 meg
N=7T1 N=275 N=T779 N=781

Adverse Event % % % %
Nasopharyngitis 73 33 58 49
Oral candidiasis 6.0 4.4 1.2 18
Bronchitis 5.4 4.7 45 3.5
Sinusitis 3.5 15 31 1.8
Upper respiratory tract
infection viral 35 1.8 3.6 2.7
Average Duration of
Exposure (days) 255.2 157.1 240.3 223.1

* All treatments were administered as two inhalations twice daily.

Lung infections other than pneumonia (mostly bronchitis) occurred in a greater percentage of subjects treated with
SYMBICORT 160/4.5 compared with placebo (7.9% vs. 5.1%, respectively). There were no clinically important or unexpected
patterns of abnormalities observed for up to 1 year in chemistry, haematology, ECG, ECG (Holter) monitoring, HPA-axis, bone
mineral density and ophthalmology assessments.

Postmarketing Experience

The following adverse reactions have been reported during post-approval use of SYMBICORT. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or
establish a causal relationship to drug exposure. Some of these adverse reactions may also have been observed in clinical
studies with SYMBICORT.

Cardiac disorders: angina pectoris, tachycardia, atrial and ventricular tachyarrhythmias, atrial fibrillation, extrasystoles,
palpitations

Endocrine disorders: hypercorticism, growth velocity reduction in pediatric patients

Eye disorders: cataract, glaucoma, increased intraocular pressure

Gastrointestinal disorders: oropharyngeal candidiasis, nausea

Immune system disorders: immediate and delayed hypersensitivity reactions, such as anaphylactic reaction, angioedema,
bronchospasm, urticaria, exanthema, dermatitis, pruritus

Metabolic and nutrition disorders: hyperglycemia, hypokalemia

Musculoskeletal, connective tissue, and bone disorders: muscle cramps

Nervous system disorders: tremor, dizziness

Psychiatric disorders: behavior disturbances, sleep disturbances, nervousness, agitation, depression, restlessness
Respiratory, thoracic, and mediastinal disorders: dysphonia, cough, throat irritation

Skin and subcutaneous tissue disorders: skin bruising

Vascular disorders: hypotension, hypertension

DRUG INTERACTIONS

In clinical studies, concurrent administration of SYMBICORT and other drugs, such as short-acting beta,-agonists, intranasal
corticosteroids, and antihistamines/decongestants has not resulted in an increased frequency of adverse reactions. No formal
drug interaction studies have been performed with SYMBICORT.
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Early goal-directed therapy did not cut septic shock

BY AMY KARON
Frontline Medical News

National Audit and Research Centre,
London, and his associates. The trial
is the last of three planned studies of
early, goal-directed therapy (EGDT),
“all of which showed that EGDT
was not superior to usual care,” the
investigators wrote (N. Engl. J. Med.
2015 Mar. 17 [d0i:10.1056/NEJ-

venous oxygen saturation did not im-
prove outcomes compared with stan-
dard care, according to a multicenter
randomized trial reported in the New
England Journal of Medicine and at
the annual meeting of the Interna-

tional Society on Intensive Care and
Emergency Medicine.

All-cause mortality at 90 days was
29% for both study arms, and costs
of care were similar, reported Paul
R. Mouncey of the Intensive Care

or patients in early septic shock,
goal-directed therapy based on
continuously monitoring central
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Inhibitors of Cytochrome P450 3A4
The main route of metabolism of corticosteroids, including budesonide, a component of SYMBICORT, is via cytochrome
P450 (CYP) isoenzyme 3A4 (CYP3A4). After oral administration of ketoconazole, a strong inhibitor of CYP3A4, the mean
plasma concentration of orally administered budesonide increased. Concomitant administration of CYP3A4 may inhibit
the metabolism of, and increase the systemic exposure to, budesonide. Caution should be exercised when considering
the coadministration of SYMBICORT with long-term ketoconazole and other known strong CYP3A4 inhibitors (e.g.,
ritonavir, atazanavir, clarithromycin, indinavir, itraconazole, nefazodone, nelfinavir, saquinavir, telithromycin) [see WARNINGS
AND PRECAUTIONS].
M ine Oxidase Inhibitors and Tricyclic Antidepressants

SYMBICORT should be administered with caution to patients being treated with monoamine oxidase inhibitors or tricyclic
antidepressants, or within 2 weeks of discontinuation of such agents, because the action of formoterol, a component of
SYMBICORT, on the vascular system may be potentiated by these agents. In clinical trials with SYMBICORT, a limited number
of COPD and asthma patients received tricyclic antidepressants, and, therefore, no clinically meaningful conclusions on
adverse events can be made.

Beta-Adrenergic Receptor Blocking Agents

Beta-blockers (including eye drops) may not only block the pulmonary effect of beta-agonists, such as formoterol,
a component of SYMBICORT, but may produce severe bronchospasm in patients with asthma. Therefore, patients
with asthma should not normally be treated with beta-blockers. However, under certain circumstances, there may be no
acceptable alternatives to the use of beta-adrenergic blocking agents in patients with asthma. In this setting, cardioselective
beta-blockers could be considered, although they should be administered with caution.

Diuretics

The ECG changes and/or hypokalemia that may result from the ac ion of non-p paring diuretics (such
as loop or thiazide diuretics) can be acutely worsened by beta-agonists, especially when the recommended dose of the
beta-agonist is exceeded. Although the clinical significance of these effects is not known, caution is advised in the
coadministration of SYMBICORT with non-potassium-sparing diuretics.

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Effects: Pregnancy Category C.

There are no adequate and well-controlled studies of SYMBICORT in pregnant women. SYMBICORT was teratogenic and
embryacidal in rats. Budesonide alone was teratogenic and embryocidal in rats and rabbits, but not in humans at therapeutic
doses. Formoterol fumarate alone was teratogenic in rats and rabbits. Formoterol fumarate was also embryocidal, i

Controlled clinical studies have shown that orally inhaled corticosteroids including budesonide, a component of SYMBICORT,
may cause a reduction in growth velocity in pediatric patients. This effect has been observed in the absence of laboratory
evidence of HPA-axis suppression, suggesting that growth velocity is a more sensitive indicator of systemic corticosteroid
exposure in pediatric patients than some commonly used tests of HPA-axis function. The long-term effect of this reduction in
growth velocity associated with orally inhaled corticosteroids, including the impact on final height are unknown. The potential
for “catch-up” growth following discontinuation of treatment with orally inhaled corticosteroids has not been adequately
studied.

In a study of asthmatic children 5-12 years of age, those treated with budesonide DPI 200 mcg twice daily (n=311) had a
1.1 centimeter reduction in growth compared with those receiving placebo (n=418) at the end of one year; the difference
between these two treatment groups did not increase further over three years of additional treatment. By the end of 4 years,
children treated with budesonide DPI and children treated with placebo had similar growth velocities. Conclusions drawn from
this study may be confounded by the unequal use of corticosteroids in the treatment groups and inclusion of data from
patients attaining puberty during the course of the study.

The growth of pediatric patients receiving orally inhaled corticosteroids, including SYMBICORT, should be monitored. If a
child or adolescent on any corticosteroid appears to have growth suppression, the possibility that he/she is particularly
sensitive to this effect should be considered. The potential growth effects of prolonged treatment should be weighed against the
clinical benefits obtained. To minimize the systemic effects of orally inhaled corticosteroids, including SYMBICORT, each patient
should be titrated to the lowest strength that effectively controls his/her asthma [see DOSAGE AND ADMINISTRATION].
Geriatric Use

0f the total number of patients in asthma clinical studies treated with SYMBICORT twice daily, 149 were 65 years of age
or older, of whom 25 were 75 years of age or older.

In the COPD studies of 6 to 12 months duration, 349 patients treated with SYMBICORT 160/4.5 twice daily were 65 years old
and above and of those, 73 patients were 75 years of age and older. No overall differences in safety or effectiveness were
observed between these patients and younger patients, and other reported clinical experience has not identified differences
in responses between the elderly and younger patients.

As with other products containing beta,-agonists, special caution should be observed when using SYMBICORT in geriatric
patients who have concomitant cardiovascular disease that could be adversely affected by betay-agonists.

Based on available data for SYMBICORT or its active components, no adjustment of dosage of SYMBICORT in geriatric
patients is warranted.

Hepatic Impairment

pup loss at birth and during lactation, and decreased pup weight in rats. SYMBICORT should be used during pregnancy only
if the potential benefit justifies the potential risk to the fetus.

SYMBICORT

Ina reproduction study in rats, budesonide combined with formoterol fumarate by the inhalation route at doses approximately
1/7 and 1/3, respectively, the maximum recommended human daily inhalation dose on a mg/m2 basis produced umbilical
hernia. No teratogenic or embryocidal effects were detected with budesonide combined with formoterol fumarate by the
inhalation route at doses approximately 1/32 and 1/16, respectively, the maxi e fed human daily inhalation dose
on a mg/m? basis.

Budesonide

Studies of pregnant women have not shown that inhaled budesonide increases the risk of abnormalities when administered
during pregnancy. The results from a large population-based prospective cohort epidemiological study reviewing data from
three Swedish registries covering approximately 99% of the pregnancies from 1995-1997 (ie, Swedish Medical
Birth Registry; Registry of Congenital Malformations; Child Cardiology Registry) indicate no increased risk for congenital
malformations from the use of inhaled budesonide during early pregnancy. Congenital malformations were studied in
2014 infants born to mothers reporting the use of inhaled budesonide for asthma in early pregnancy (usually 10-12 weeks
after the last menstrual period), the period when most major organ malformations occur. The rate of recorded congenital
malformations was similar compared to the general population rate (3.8% vs 3.5%, respectively). In addition, after exposure
to inhaled budesonide, the number of infants born with orofacial clefts was similar to the expected number in the normal
population (4 children vs 3.3, respectively).

These same data were utilized in a second study bringing the total to 2534 infants whose mothers were exposed to inhaled
budesonide. In this study, the rate of congenital malformations among infants whose mothers were exposed to inhaled budes-
onide during early pregnancy was not different from the rate for all newborn babies during the same period (3.6%).
Budesonide produced fetal loss, decreased pup weight, and skeletal abnormalities at subcutaneous doses in rabbits less than
the maximum recommended human daily inhalation dose on a meg/m2 basis and in rats at doses approximately 6 times
the maximum recommended human daily inhalation dose on a mcg/m2 basis. In another study in rats, no teratogenic or
embryocidal effects were seen at inhalation doses up to 3 times the maximum recommended human daily inhalation dose on
ameg/m2 basis.

Experience with oral corticosteroids since their introduction in pharmacologic as opposed to physiologic doses suggests that
rodents are more prone to teratogenic effects from corticosteroids than humans.

Formoterol

Formoterol fumarate has been shown to be teratogenic, embryocidal, to increase pup loss at birth and during lactation, and
to decrease pup weights in rats when given at oral doses 1400 times and greater the maximum recommended human daily
inhalation dose on a mcg/m? basis. Umbilical hernia was observed in rat fetuses at oral doses 1400 times and greater the
maximum recommended human daily inhalation dose on a mcg/m?2 basis. Brachygnathia was observed in rat fetuses at an
oral dose 7000 times the maximum recommended human daily inhalation dose on a mcg/m?2 basis. Pregnancy was prolonged
atan oral dose 7000 times the maximum recommended human daily inhalation dose on a meg/m?2 basis. In another study in
rats, no teratogenic effects were seen at inhalation doses up to 500 times the maximum recommended human daily inhalation
dose on a meg/m?2 basis.

Subcapsular cysts on the liver were observed in rabbit fetuses at an oral dose 54,000 times the maximum recommended
human daily inhalation dose on a mcg/m?2 basis. No teratogenic effects were observed at oral doses up to 3200 times the
maximum recommended human daily inhalation dose on a meg/m?2 basis.

Nonteratogenic Effects

Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during pregnancy. Such infants should be
carefully observed.

Labor and Delivery

There are no well-controlled human studies that have investigated the effects of SYMBICORT on preterm labor or labor at
term. Because of the potential for beta-agonist interference with uterine contractility, use of SYMBICORT for management of
asthma during labor should be restricted to those patients in whom the benefits clearly outweigh the risks.

Nursing Mothers

Since there are no data from controlled trials on the use of SYMBICORT by nursing mothers, a decision should be made whether
to discontinue nursing or to discontinue SYMBICORT, taking into account the importance of SYMBICORT to the mother.
Budesonide, like other corticosteroids, is secreted in human milk. Data with budesonide delivered via dry powder inhaler
indicates that the total daily oral dose of budesonide available in breast milk to the infant is approximately 0.3% to 1% of
the dose inhaled by the mother [see CLINICAL PHARMACOLOGY, Pharmacokinetics in full Prescribing Information (12.3)].
For SYMBICORT, the dose of budesonide available to the infant in breast milk, as a percentage of the maternal dose, would be
expected to be similar.

In reproductive studies in rats, formoterol was excreted in the milk. It is not known whether formoterol is excreted in
human milk.

Pediatric Use

Safety and effectiveness of SYMBICORT in asthma patients 12 years of age and older have been established in studies up
to 12 months. In the two 12-week, double-blind, placebo-controlled US pivotal studies 25 patients 12 to 17 years of age were
treated with SYMBICORT twice daily [see CLINICAL STUDIES in full Prescribing Information (14.1)]. Efficacy results in this
age group were similar to those observed in patients 18 years and older. There were no obvious differences in the type
or frequency of adverse events reported in this age group compared with patients 18 years of age and older.

The safety and effectiveness of SYMBICORT in asthma patients 6 to <12 years of age has not been established.

Overall 1447 asthma patients 6 to <12 years of age participated in placebo- and active-controlled SYMBICORT studies.
Of these 1447 patients, 539 received SYMBICORT twice daily. The overall safety profile of these patients was similar to that
observed in patients >12 years of age who also received SYMBICORT twice daily in studies of similar design.

Formal phar studies using SYMBICORT have not been conducted in patients with hepatic impairment. However,
since both budesonide and formoterol fumarate are predominantly cleared by hepatic metabolism, impairment of liver
function may lead to accumulation of budesonide and formoterol fumarate in plasma. Therefore, patients with hepatic disease
should be closely monitored.

Renal Impairment

Formal pharmacokinetic studies using SYMBICORT have not been conducted in patients with renal impairment.
OVERDOSAGE

SYMBICORT

SYMBICORT contains both budesonide and formoterol; therefore, the risks associated with overdosage for the individual
components described below apply to SYMBICORT. In pharmacokinetic studies, single doses of 960/54 mcg (12 actuations
of SYMBICORT 80/4.5) and 1280/36 mcg (8 actuations of 160/4.5), were administered to patients with COPD. A total of
1920/54 meg (12 actuations of SYMBICORT 160/4.5) was administered as a single dose to both healthy subjects and patients
with asthma. In a long-term active-controlled safety study in asthma patients, SYMBICORT 160/4.5 was administered for up
to 12 months at doses up to twice the highest recommended daily dose. There were no clinically significant adverse reactions
observed in any of these studies.

Clinical signs in dogs that received a single inhalation dose of SYMBICORT (a combination of budesonide and formoterol) in
a dry powder included tremor, mucosal redness, nasal catarrh, redness of intact skin, abdominal respiration, vomiting, and
salivation; in the rat, the only clinical sign observed was increased respiratory rate in the first hour after dosing. No deaths
occurred in rats given a combination of budesonide and formoterol at acute inhalation doses of 97 and 3 mg/kg, respectively
(approximately 1200 and 1350 times the maximum recommended human daily inhalation dose on a mcg/m? basis).
No deaths occurred in dogs given a combination of budesonide and formoterol at the acute inhalation doses of 732 and
22 meg/kg, respectively (approximately 30 times the maximum recommended human daily inhalation dose of budesonide and
formoterol on a meg/m? basis).

Budesonide

The potential for acute toxic effects following overdose of budesonide is low. If used at excessive doses for prolonged periods,
systemic corticosteroid effects such as hypercorticism may occur [see WARNINGS AND PRECAUTIONS]. Budesonide at five
times the highest recommended dose (3200 mcg daily) administered to humans for 6 weeks caused a significant reduction
(27%) in the plasma cortisol response to a 6-hour infusion of ACTH compared with placebo (+1%). The corresponding effect
of 10 mg prednisone daily was a 35% reduction in the plasma cortisol response to ACTH.

In mice, the minimal inhalation lethal dose was 100 mg/kg (approximately 600 times the maximum recommended human
daily inhalation dose on a meg/m? basis). In rats, there were no deaths following the administration of an inhalation dose of
68 mg/kg (approximately 900 times the maximum recommended human daily inhalation dose on a mcg/m? basis). The
minimal oral lethal dose in mice was 200 mg/kg (approximately 1300 times the maximum recommended human daily
inhalation dose on a mcg/m2 basis) and less than 100 mg/kg in rats (approximately 1300 times the maximum recommended
human daily inhalation dose on a mcg/m? basis).

Formoterol

An overdose of formoterol would likely lead to an exaggeration of effects that are typical for beta,-agonists: seizures,
angina, hypertension, hypotension, tachycardia, atrial and ventricular tachyarrhythmias, nervousness, headache, tremor,
palpitations, muscle cramps, nausea, dizziness, sleep disturbances, metabolic acidosis, hyperglycemia, hypokalemia. As with
all sympathomimetic medications, cardiac arrest and even death may be associated with abuse of formoterol. No clinically
significant adverse reactions were seen when formoterol was delivered to adult patients with acute bronchoconstriction at
a dose of 90 mcg/day over 3 hours or to stable asthmatics 3 times a day at a total dose of 54 mcg/day for 3 days.

Treatment of formoterol overdosage consists of discontinuation of the medication together with institution of appropriate
symptomatic and/or supportive therapy. The judicious use of a cardioselective beta-receptor blocker may be considered,
bearing in mind that such medication can produce br . There is insufficient evidence to determine if dialysis
is beneficial for overdosage of formoterol. Cardiac monitoring is recommended in cases of overdosage.

No deaths were seen in mice given formoterol at an inhalation dose of 276 mg/kg (more than 62,200 times the maximum
recommended human daily inhalation dose on a meg/m? basis). In rats, the minimum lethal inhalation dose was 40 mg/kg
(approximately 18,000 times the maximum recommended human daily inhalation dose on a mcg/m2 basis). No deaths
were seen in mice that received an oral dose of 2000 mg/kg (more than 450,000 times the maximum recommended human
daily inhalation dose on a meg/m2 basis). Maximum nonlethal oral doses were 252 mg/kg in young rats and 1500 mg/kg
in adult rats (approximately 114,000 times and 675,000 times the maximum recommended human inhalation dose on
ameg/m2 basis).

SYMBICORT is a trademark of the AstraZeneca group of companies.
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Support for EGDT originated
mainly from a single-center, proof-of-
concept study in 2001 by Dr. Emanuel
Rivers and associates, who reported
lower hospital mortality and length
of stay when patients in early septic
shock received 6 hours of treatment
aimed at optimizing oxygen transport
(N. Engl. J. Med. 2001;345:1368-77).

The protocol called for contin-
uously monitoring central venous
pressure, mean arterial pressure, and
central venous oxygen saturation
to guide use of intravenous fluids,
vasoactive drugs, and red-cell trans-
fusions. But uptake of EGDT has
been limited, and clinicians have been
concerned about the validity of the
results and the complexity, risks, and
costs of implementing EGDT, Mr.
Mouncey and his associates said.

For the study, they randomized
1,260 patients with signs of early sep-
tic shock to either EGDT or standard
care. All patients received intravenous
antibiotics and adequate fluid resusci-
tation. The EGDT group also under-
went a 6-hour resuscitation protocol
that included monitoring central
venous oxygen saturation, with addi-
tional treatment decisions left up to
the treating clinician.

In all, 29.5% of patients who re-
ceived EGDT died within 90 days, as
did 29.2% of patients who received
standard care (P = .90). The EGDT
group received more intravenous
fluids, vasoactive drugs, and red-cell
transfusions and had significantly
worse organ-failure scores, more days
of advanced cardiovascular support,
and longer ICU stays, but had no im-
provement in health-related quality
of life or other secondary outcomes,
the researchers reported.

“On average, EGDT increased
costs, and the probability that it was
cost-effective was below 20%,” they
wrote. “Our results suggest that
techniques used in usual resuscitation
have evolved over the 15 years since
the landmark study by Rivers et al.”

The United Kingdom National
Institute for Health Research health
technology assessment program
funded the study. Nine coauthors
reported receiving grants from the
NIHR. One coauthor reported grants
from ImaCor and Cheetah Medical.
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CRITICAL CARE COMMENTARY: Is it time to deconstruct
the idea of burnout for ICU clinicians?

BY DR. LEE MORROW, FCCP

he concept of clinician burnout
Tin the ICU is not new. Loosely

defined as the physical, psycho-
logical, and emotional exhaustion of
health-care providers working in high
stress environments, this entity has
been well documented among ICU
physicians, nurses, and trainees for
decades.

The overall magnitude of this
problem is very real and has been
reported to be as high as 60%
depending on the criteria used.
Burnout risk factors vary by study
and clinical duties but generally
include female gender, reduced job
satisfaction, fewer years of clinical
experience, interpersonal conflicts,
and ethical decisions regarding with-
drawal of care.

Burnout leads to a spectrum of
counter-pro-
ductive defense
mechanisms
and mood dis-
orders ranging
from depression,
hopelessness,
depersonaliza-
tion, and ratio-
nalization to
suspiciousness,
aggression, and
overt anxiety. Not surprisingly, the
end result for many individuals suf-
fering from burnout is instability of
personal relationships, often extend-
ing beyond the workplace.

But what are the adverse effects
of this environment on another vul-
nerable group of individuals who
similarly struggle under the stresses
inherent to the ICU— namely, our
critically ill patients? Might they not
suffer from a distinct but similar
ICU ‘burnout’ phenomenon? After
all, patients with serious illnesses
and prolonged ICU stays certainly
experience physical, psychological,
and emotional exhaustion. They
often struggle with dissatisfaction
related to their quality of life, in-
terpersonal conflicts, and difficult
decision making regarding their own
disability and/or mortality. And al-
though the duration of these stress-
ors is usually brief when compared
with that imposed on ICU providers,
the intensity of these pressures are
likely magnified exponentially for
critically ill patients.

Accordingly, the resulting product
of ICU stress duration and intensity

A recent study using meta-
analysis techniques suggests
that between 17% and 34% of
patients continue to experience
PTSD symptoms during the

7- to 12-month post-ICU period.

may not be very different for clini-
cians and patients.

As ICU clinicians, we are generally
facile in identifying the sequelae of
depression, hopelessness, rational-
ization, aggression, and/or anxiety
in our ICU patients. But we are
quick to minimize the consequenc-
es, assuming that these changes are
reactive to the acute illness and are
destined to resolve quickly as the
patient recovers from their physical
misadventure. The increasingly evi-
dent truth, however, is that these pa-
tients” encounters with the ICU have
the alarming potential for prolonged
consequences that are eerily similar
to the syndrome of burnout that
the ICU inflicts on many health-care
providers.

Although only in the infancy of its
elucidation, the effects of ICU care on
survivors of critical illness are begin-
ning to come into
sharper focus.

Our early eval-
uations suggested
that the incidence
of posttraumatic
stress disorder
(PTSD) shortly
after critical ill-
ness approached
50% (Jones et
al. Crit Care Med.
2003;31[10]:2456). Subsequent investi-
gators estimate that while many ICU
patients have isolated PTSD symp-
toms, many of which overlap with the
burnout syndrome we have already
discussed, overt PTSD that persists
with a long-term horizon occurs in
between 10% and 20% of ICU survi-
vors (Davydov et al. Gen Hosp Psychia-
try. 2013;35[3]:226).

Risk factors for PTSD in the ICU
cohort appear to include pre-existing
psychiatric disease, younger age, fe-
male gender, ICU delirium, vivid ICU
memories, and delusions or hallucina-
tions. There is a disquieting degree of
overlap between this list of PTSD risk
factors and the variables previously
reported as predisposing to ICU clini-
cian burnout.

A recent study using meta-analysis
techniques has further refined our
appreciation of the prevalence of
“clinically important posttraumatic
stress disorder symptoms” (Parker et
al. Crit Care Med. 2015;43[5]:1121).
This systematic literature review
and rigorous analysis suggest that
between 17% and 34% of patients
continue to experience PTSD symp-

toms during the 7 to12 month post-
ICU period (depending on where we
set the bar for clinically important
symptoms).

This syndrome, while not meeting
strict PTSD-defining criteria, has been
associated with a
reduced quality
of life, and one
could easily con-
sider this to be
an equivalent of
ICU burnout.

Equally dis-
tressing, but less
well elucidated, is
the effect the ICU
experience can
have on the individuals who surround
ICU survivors during their more pro-
longed recovery from intensive care.

A timely study of informal care-
givers for survivors of critical illness
— typically their family members
— found that up to 29% of the pa-
tients’ caregivers suffer from depres-
sive symptoms 1 year after critical
illness (Haines et al. Crit Care Med.
2015;43[5]:1112). This estimate is sur-
prisingly similar to the rates of PTSD
symptoms in the ICU survivors and
is in line with ICU provider burnout
rates.

So, perhaps there is yet another
analogous form of ICU burn-
out — one that
afflicts family
members? In
retrospect, this
should not be
surprising giv-
en that these
individuals
also suffer
distinct forms
of physical,
psychological,
and emotional
exhaustion.

Given these observations, it is
apparent that the ICU is a dou-
ble-edged sword, one that provides
remarkable degrees of physical
healing for many people, yet causes
profound emotional harm in oth-
ers. However, these entities have
remained compartmentalized until
this point in time: burnout occurs
only in the health-care providers,
PTSD is the domain of the patients,
and depression is seen among the
caregivers.

But perhaps these apparently
separate entities are actually in-
terconnected and represent points

DR. MORROW

A timely study of informal
caregivers for survivors of
critical illness — typically
their family members -
found that up to 29% of the
patients’ caregivers suffer
from depressive symptoms 1
year after critical illness.

on the bigger spectrum of critical
illness-associated burnout (for lack
of a better term). Although the data
regarding risk factors for burnout/
PTSD/depression are not robust,
there is significant overlap of these
items (gender, age/experience, satis-
faction domains, degrees of conflict,
emotional decision making) among
providers, patients, and caregivers. Is
this yet another signal that these en-
tities may be more similar than they
are different?

At the end of the day, perhaps we
have even more in common with
our ICU patients and their caregivers
than we have previously recognized.

A critically important reason to
better understand the interconnect-
edness of these entities (or lack
thereof) lies with our ability to even-
tually provide meaningful prevention
strategies.

Effective interventions for reduc-
ing health-care provider burnout
have included resilience training
and rotating responsibilities to
mandate tours of duty outside the
ICU are interspersed with brief
(less than 2 weeks) ICU stretches.
In the ICU patient population, a
daily care diary has been associ-
ated with a significant reduction
in PTSD symptoms. The data are
scant regarding prevention of care-
giver depression
but one small
study of journ-
aling and reflec-
tion suggests
benefit. To date,
no strategy with
efficacy in one
cohort has been
extrapolated to
another.

As such, we
have a signifi-
cant task ahead of us. We need to
better understand the ICU-related
burnout/PTSD/depression syn-
drome and to delineate its common
ground for clinicians, patients, and
families.

With ongoing evaluation and re-
flection, we will ultimately evolve
ICU care to the point where inter-
related strategies are employed that
allow us to effectively heal patients
physically while avoiding this crit-
ical care burnout syndrome that
insidiously affects us all.

Dr. Morrow is Section Editor of Critical
Care Commentary.
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VIBATIV is the only once-daily bactericidal antibiotic indicated for the
treatment of HABP/VABP due to MRSA

INDICATION

VIBATIV is indicated for the treatment of adult patients with hospital-
acquired and ventilator-associated bacterial pneumonia (HABP/VABP), caused
by susceptible isolates of Staphylococcus aureus (including methicillin-
susceptible and -resistant isolates). VIBATIV should be reserved for use when
alternative treatments are not suitable.

VIBATIV is indicated for the treatment of adult patients with complicated skin
and skin structure infections (cSSSI) caused by susceptible isolates of the
~following Gram-positive microorganisms:

“erStaphylococcus aureus (including methicillin-susceptible and -resistant isolates)

e Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus anginosus group
. (includes S. anginosus, S. intermedius, and S. constellatus), or

e [nterococcus faecalis (vancomycin-susceptible isolates only)

Combination therapy may be clinically indicated if the documented or
presumed pathogens include Gram-negative organisms.

Appropriate specimens for bacteriological examination should be obtained in
order to isolate and identify the causative pathogens and to determine their
susceptibility to telavancin. VIBATIV may be initiated as empiric therapy before
results of these tests are known. To reduce the development of drug-resistant
bacteria and maintain the effectiveness of VIBATIV and other antibacterial
drugs, VIBATIV should be used only to treat infections that are proven or strongly
suspected to be caused by susceptible bacteria. When culture and susceptibility
information are available, they should be considered in selecting or modifying
antibacterial therapy. In the absence of such data, local epidemiology and
susceptibility patterns may contribute to the empiric selection of therapy.

Available in two strengths:
250 mg and 750 mg'

Y VIBATIV®

(telavancin) for injection

~jnfision-Related-Reactions-—— 572
—VIBATIV-is-a-lipoglycopeptide-antibacterial agent and slﬁuid be administered

IMPORTANT SAFETY INFORMATION

Mortality

Patients with pre-existing moderate/severe renal impairment (CrCl <50
mL/min) who were treated with VIBATIV for hospital-acquired bacterial
pneumonia/ventilator-associated bacterial pneumonia had increased
mortality observed versus vancomyecin. Use of VIBATIV in patients with
pre-existing moderate/severe renal impairment (CrCl <50 mL/min)
should be considered only when the anticipated benefit to the patient
outweighs the potential risk.

Nephrotoxicity

New onset or worsening renal impairment occurred in patients who
received VIBATIV. Renal adverse events were more likely to occur in
patients with baseline comorbidities known to predispose patients to
kidney dysfunction and in patients who received concomitant medications
known to affect kidney function.

Monitor renal function in all patients receiving VIBATIV prior to initiation
of treatment, during treatment, and at the end of therapy. If renal function
decreases, the benefit of continuing VIBATIV versus discontinuing and
initiating therapy with an alternative agent should be assessed.

Fetal Risk

Women of childbearing potential should have a serum pregnancy test
prior to administration of VIBATIV. Avoid use of VIBATIV during pregnancy
unless the potential benefit to the patient outweighs the potential risk
to the fetus. Adverse developmental outcomes observed in three animal
species at clinically relevant doses raise concerns about potential
adverse developmental outcomes in humans. If not already pregnant,
women of childbearing potential should use effective contraception
during VIBATIV treatment.

Contraindication
VIBATIV is contraindicated in patients with a known hypersensitivity to the drug.

Hypersensitivity Reactions

Serious and potentially fatal hypersensitivity reactions, including anaphylactic
reactions, may occur after first or subsequent doses. VIBATIV should be used
with caution in patients with known hypersensitivity to vancomycin.

Geriatric Use e~
Telavancin is substantiallylexcreted bysthe kidney, and the risk of ad\ierse
reactions==may..be greatér -in patients with umaaireg renal funetion.

- Because elderly patients are-more-likely to have decreg,sed renal functlun care
'should betaken - dose selectlon in this age group.

V= =

over.a period-of-60-minutes-to reduce the risk of infusion-related reactions.
Rapiduifitravenous-infusions/of the glycopeptide class of antimicrobial agents
can calse<Red-man-Syndrome”-like reactions including: flushing of the upper
body;.urticaria, pruritus; or rash.

QTc Prolongation

Caution is warranted when prescribing VIBATIV to patients taking drugs known

e ReTerEnces 1. VIBATiV® (telavancin) Prescribing fiformation. Theravance Biophm o prolg tr:]e 8_; mtirvall ITJ a Stiyd\yll'alx'\lflo\}vmhg hlzalghy V0|l:jnt§e|'3 VlfATLV
Inc. March 2014. 2. Draghi DC, et al. Comparative surveillance study of telavancin activity a L\ € Wic interval. USe @ shou € avaided In pa 1ents
recently collected Gram-positive clinical isolates from across the United States. Antimicrob Agent& W@‘l onge
and Chemother. 2008;52:2383-2388. 3. Draghi DC, et al. In-vitro activity of telavancin against
recent Gram-positive clinical isolates: results of the 2004-05- Prospective European Surveillance

Initiative. J Antimicrob Chemother. 2008;62:116-121. 4. Data on file. Theravance Biopharma
Antibiotics, Inc.

'Fo'r'fuli -Prescribing  Information, mcludmg Boxed Waming and Medicatlon
(;‘.uidelnthe US please visitwww.VIBATIV.com. . S
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Mdverse Reactions
The most com adverse reactions (greater than or equal to 10% of patients
treated with._VIB V) were taste disturbance, nausea, vomiting, and foamy urine.

THERAVANCE®, the Cross/Star logo, VIBATIV® and the VIBATIV logo are registered
trademarks of the Theravance Biopharma group of companies
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Ultrasound predicts trauma thoracotomy survival

BY KARI OAKES
Frontline Medical News

arrest can be predicted by the pres-
ence of cardiac motion as detected
by a quick and inexpensive bedside
ultrasound, the results of a pro-
spective study conducted at a level I

Focused assessment with sonog-
raphy in trauma (FAST) was 100%
sensitive and 62% specific in pre-
dicting those who would survive or
be eligible for organ donation after

omy for traumatic cardiac arrest,
said Dr. Kenji Inaba of the depart-
ment of surgery at the University
of Southern California Medical
Center in Los Angeles.

SAN DIEGO - The few trauma pa-
tients who will survive a high-risk

thoracotomy procedure for cardiac

trauma center showed.

receiving a resuscitative thoracot-

Y VIBATIV®

(telavancin) forinjection

VIBATIV® (telavancin) for injection, for intravenous use
Rx ONLY

BRIEF SUMMARY. See package insert available at www.vibativ.com for full Prescribing
Information, including Boxed Warning and Medication Guide.

INDICATIONS AND USAGE: VIBATIV is a lipoglycopeptide antibacterial drug indicated for the

treatment of the following infections in adult patients caused by designated susceptible bacteria:

+ Complicated skin and skin structure infections (cSSSI)

+ Hospital-acquired and ventilator-associated bacterial pneumonia (HABP/VABP) caused by
susceptible isolates of Staphylococcus aureus. VIBATIV should be reserved for use when
alternative treatments are not suitable.

CONTRAINDICATIONS: VIBATIV is contraindicated in patients with known hypersensitivity to
telavancin.

WARNINGS: Patients with pre-existing moderate/severe renal impairment (CrCl
<50 mL/min) who were treated with VIBATIV for hospital-acquired bacterial pneumonia/
ventilator-associated bacterial pneumonia had increased mortality observed versus
vancomycin. Use of VIBATIV in patients with pre-existing moderate/severe renal
impairment (CrCl <50 mL/min) should be considered only when the anticipated benefit
to the patient outweighs the potential risk.

Nephrotoxicity: New onset or worsening renal impairment has occurred. Monitor
renal function in all patients.

Women of childbearing potential should have a serum pregnancy test prior to
administration of VIBATIV. Avoid use of VIBATIV during pregnancy unless potential
benefit to the patient outweighs potential risk to the fetus. Adverse developmental
outcomes observed in 3 animal species at clinically relevant doses raise concerns
about potential adverse developmental outcomes in humans.

WARNINGS AND PRECAUTIONS: Increased Mortality in Patients with HABP/
VABP and Pre-existing Moderate to Severe Renal Impairment (CrCl <50 mL/min):
In the analysis of patients (classified by the treatment received) in the two combined
HABP/VABP ftrials with pre-existing moderate/severe renal impairment (CrCl <50 mL/
min), all-cause mortality within 28 days of starting treatment was 95/241 (39%) in
the VIBATIV group, compared with 72/243 (30%) in the vancomycin group. All-cause
mortality at 28 days in patients without pre-existing moderate/severe renal impairment
(CrCl >50 mL/min) was 86/510 (17%) in the VIBATIV group and 92/510 (18%) in the
vancomycin group. Therefore, VIBATIV use in patients with baseline CrCl <50 mL/
min should be considered only when the anticipated benefit to the patient outweighs the
potential risk. Decreased Clinical Response in Patients with cSSSI and Pre-existing
Moderate/Severe Renal Impairment (CrCl <50 mL/min): In a subgroup analysis of
the combined cSSSI trials, clinical cure rates in the VIBATIV-treated patients were lower
in patients with baseline CrCl <50 mL/min compared with those with CrCl >50 mL/
min. A decrease of this magnitude was not observed in vancomycin-treated patients.
Consider these data when selecting antibacterial therapy for use in patients with cSSSI
and with baseline moderate/severe renal impairment. Nephrotoxicity: In both the HABP/
VABP ftrials and the cSSSI trials, renal adverse events were more likely to occur in
patients with baseline comorbidities known to predispose patients to kidney dysfunction
(pre-existing renal disease, diabetes mellitus, congestive heart failure, or hypertension).
The renal adverse event rates were also higher in patients who received concomitant
medications known to affect kidney function (e.g., non-steroidal anti-inflammatory drugs,
ACE inhibitors, and loop diuretics). Monitor renal function (i.e., serum creatinine, creatinine
clearance) in all patients receiving VIBATIV. Values should be obtained prior to initiation
of treatment, during treatment (at 48- to 72-hour intervals or more frequently, if clinically
indicated), and at the end of therapy. If renal function decreases, the benefit of continuing
VIBATIV versus discontinuing and initiating therapy with an alternative agent should be
assessed. In patients with renal dysfunction, accumulation of the solubilizer hydroxypropyl-
betacyclodextrin can occur. Pregnant Women and Women of Childbearing Potential:
Avoid use of VIBATIV during pregnancy unless the potential benefit to the patient outweighs
the potential risk to the fetus. VIBATIV caused adverse developmental outcomes in 3
animal species at clinically relevant doses. This raises concern about potential adverse
developmental outcomes in humans. Women of childbearing potential should have a
serum pregnancy test prior to administration of VIBATIV. If not already pregnant, women
of childbearing potential should use effective contraception during VIBATIV treatment.
Hypersensitivity Reactions: Serious and sometimes fatal hypersensitivity reactions,
including anaphylactic reactions, may occur after first or subsequent doses. Discontinue
VIBATIV at first sign of skin rash, or any other sign of hypersensitivity. Telavancin is a
semi-synthetic derivative of vancomycin; it is unknown if patients with hypersensitivity
reactions to vancomycin will experience cross-reactivity to telavancin. VIBATIV should be
used with caution in patients with known hypersensitivity to vancomycin. Infusion-Related
Reactions: VIBATIV is a lipoglycopeptide antibacterial agent and should be administered
over a period of 60 minutes to reduce the risk of infusion-related reactions. Rapid
intravenous infusions of the glycopeptide class of antimicrobial agents can cause “Red-man
Syndrome”-like reactions including: flushing of the upper body, urticaria, pruritus, or rash.
Stopping or slowing the infusion may result in cessation of these reactions. Clostridium
difficile-Associated Diarrhea: Clostridium difficile-associated diarrhea (CDAD) has been
reported with nearly all antibacterial agents and may range in severity from mild diarrhea
to fatal colitis. Treatment with antibacterial agents alters the flora of the colon and may
permit overgrowth of C. difficile. C. difficile produces toxins A and B which contribute to
the development of CDAD. Hypertoxin-producing strains of C. difficile cause increased
morbidity and mortality, since these infections can be refractory to antimicrobial therapy
and may require colectomy. CDAD must be considered in all patients who present with
diarrhea following antibiotic use. Careful medical history is necessary because CDAD
has been reported to occur more than 2 months after the administration of antibacterial
agents. If CDAD is suspected or confirmed, ongoing antibiotic use not directed against
C. difficile may need to be discontinued. Appropriate fluid and electrolyte management,
protein supplementation, antibiotic treatment of C. difficile, and surgical evaluation should

be instituted as clinically indicated. Development of Drug-Resistant Bacteria: Prescribing
VIBATIV in the absence of a proven or strongly suspected bacterial infection is unlikely to
provide benefit to the patient and increases the risk of the development of drug-resistant
bacteria. As with other antibacterial drugs, use of VIBATIV may result in overgrowth of
nonsusceptible organisms, including fungi. Patients should be carefully monitored during
therapy. If superinfection occurs, appropriate measures should be taken. QTc Prolongation:
In a study involving healthy volunteers, doses of 7.5 and 15 mg/kg of VIBATIV prolonged the
QTc interval. Caution is warranted when prescribing VIBATIV to patients taking drugs known
to prolong the QT interval. Patients with congenital long QT syndrome, known prolongation
of the QTc interval, uncompensated heart failure, or severe left ventricular hypertrophy were
not included in clinical trials of VIBATIV. Use of VIBATIV should be avoided in patients
with these conditions. Coagulation Test Interference: Although telavancin does not
interfere with coagulation, it interfered with certain tests used to monitor coagulation, when
conducted using samples drawn 0 to 18 hours after VIBATIV administration for patients
being treated once every 24 hours. Blood samples for these coagulation tests should be
collected as close as possible prior to a patient’s next dose of VIBATIV. Blood samples
for coagulation tests unaffected by VIBATIV may be collected at any time. No evidence
of increased bleeding risk has been observed in clinical trials with VIBATIV. Telavancin
has no effect on platelet aggregation. Furthermore, no evidence of hypercoagulability has
been seen, as healthy subjects receiving VIBATIV have normal levels of D-dimer and fibrin
degradation products.

ADVERSE REACTIONS: In the cSSSI clinical trials, serious adverse events were
reported in 7% (69/929) of patients treated with VIBATIV and most commonly included
renal, respiratory, or cardiac events. Serious adverse events were reported in 5% (43/938)
of vancomycin-treated patients, and most commonly included cardiac, respiratory, or
infectious events. Treatment discontinuations due to adverse events occurred in 8%
(72/929) of patients treated with VIBATIV, the most common events being nausea and rash
(~1% each). Treatment discontinuations due to adverse events occurred in 6% (53/938)
of vancomycin-treated patients, the most common events being rash and pruritus (~1%
each). The most common adverse events occurring in 210% of VIBATIV-treated patients
were taste disturbance, nausea, vomiting, and foamy urine. The following table displays the
incidence of treatment-emergent adverse drug reactions reported in 22% of patients treated
with VIBATIV possibly related to the drug.

VIBATIV Vancomycin
(N=929) (N=938)
Body as a Whole
Rigors 4% 2%
Digestive System
Nausea 21% 15%
Vomiting 14% %
Diarrhea 7% 8%
Metabolic and Nutritional
Decreased appetite 3% 2%
Nervous System
Taste disturbance* 33% 7%
Renal System
Foamy urine 13% 3%

*Described as a metallic or soapy taste.

In HABP/VABP clinical trials, serious adverse events were reported in 31% of patients treated
with VIBATIV and 26% of patients who received vancomycin. Treatment discontinuations
due to adverse events occurred in 8% (60/751) of patients who received VIBATIV, the most
common events being acute renal failure and electrocardiogram QTc interval prolonged
(~1% each). Treatment discontinuations due to adverse events occurred in 5% (40/752) of
vancomycin-patients, the most common events being septic shock and multi-organ failure
(<1%). The following table displays the incidence of treatment-emergent adverse drug
reactions reported in 25% of HABP/VABP patients treated with VIBATIV possibly related
to the drug.

VIBATIV Vancomycin

(N=751) (N=752)
Nausea 5% 4%
Vomiting 5% 4%
Renal Failure Acute 5% 4%

OVERDOSAGE: In the event of overdosage, VIBATIV should be discontinued and
supportive care is advised with maintenance of glomerular filtration and careful monitoring
of renal function. The clearance of telavancin by continuous venovenous hemofiltration
(CVVH) has not been evaluated in a clinical study.

Manufactured by:
Theravance Biopharma Antibiotics, Inc.

Marketed by:
Theravance Biopharma US, Inc.
South San Francisco, CA 94080
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Biopharma AK.
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Resuscitative thoracotomy, said
Dr. Inaba, is a salvage procedure
performed after cardiac arrest. It
is a “high-risk, resource-intensive
procedure, with a low quantitative
yield. And yet, patients do survive.”

VITALS

Key clinical point: Trauma arrest vic-
tims who will survive resuscitative
thoracotomy can be predicted using
focused assessment with sonography
in trauma.

Major findings: FAST was 100% sen-
sitive for detecting survivors after re-
suscitative thoracotomy for traumatic
cardiac arrest.

Data source: A prospective series
of 187 trauma patients in cardiac
arrest undergoing resuscitative tho-
racotomy from 2010 to 2014 at a
level | trauma center.

Disclosures: The authors reported no
relevant financial disclosures.

Previous retrospective studies
found that of those receiving resus-
citative thoracotomy for traumatic
arrest, 7.4% survived, with more
than 90% of survivors retaining
neurologic function; an additional
4.2% of recipients were potentially
eligible for organ donation.

Thus, a tool to identify potential
survivors among those who pres-
ent in post-traumatic cardiac arrest
would help avoid unnecessary use
of a procedure with such risks and
resource burdens.

FAST, an inexpensive procedure
that is standard for other indica-
tions in trauma, has been effective
in identifying potential survivors in
thoracotomy for nontrauma cardiac
arrests.

The technique “has near-univer-
sal availability, can be performed
immediately at the bedside with-
out moving the patient, and yields
real-time results with no radiation
involved,” Dr. Inaba said at the an-
nual meeting of the American Sur-
gical Association.

For the current prospective study,
the specific aim was to examine the
ability of FAST to differentiate sur-
vivors and potential organ donors
from those who would not survive
resuscitative thoracotomy among
those presenting in traumatic cardi-
ac arrest.

Dr. Inaba and his associates ex-

Continued on following page
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Severe sepsis definition excluded at-risk patients

BY AMY KARON
Frontline Medical News

equiring patients to meet
at least two of the criteria
for systemic inflammatory

response syndrome (SIRS) excluded
one in every eight patients with
infection and organ failure, and did
not help predict mortality, accord-
ing to a large multicenter retrospec-
tive study.

Patients with SIRS-negative
severe sepsis had “substantial
mortality and ... epidemiologic
characteristics and changes that
were essentially identical to those
of patients with SIRS-positive se-
vere sepsis,” wrote Dr. Kirsi-Maija

SpO2 NON-PULSATILE »
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Kaukonen at Monash University in
Melbourne, and her associates.

“Our findings challenge the sen-
sitivity, face validity, and construct
validity of the rule regarding two
or more SIRS criteria in diagnosing
or defining severe sepsis in patients
in the ICU,” the researchers wrote
in a report in the New England
Journal of Medicine, which was-
published simultaneously with their
presentation at the annual meeting
of the International Society on In-
tensive Care and Emergency Med-
icine.

Since 1992, the American
College of Chest Physicians and the
Society of Critical Care Medicine
have defined severe sepsis as suspect-
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VITALS

Key clinical point: Defining severe sepsis as meeting at least two SIRS criteria
excluded patients with infection and organ failure, and did not help predict mor-

tality.
infection and organ failure.

tion and organ failure.

Major finding: The consensus definition excluded one in every eight patients with
Data source: Multicenter retrospective study of 109,663 ICU patients with infec-

Disclosures: The Australian and New Zealand Intensive Care Research Centre
funded the study. Dr. Kaukonen reported receiving grant support from the Acade-
my of Finland. The other authors declared no relevant conflicts of interest.

ed or proven infection, organ failure,
and signs that meet at least two SIRS
criteria. But affected elderly patients
and those who take medications that
affect heart rate, respiratory rate, or
body temperature might not meet
the definition, the researchers said
(N. Eng. J. Med. 2015 [doi:10.1056/
NEJMoal415236]).

To test the validity of the defini-
tion, the researchers retrospectively
studied 109,663 patients who had
infection and organ failure that was
treated over 14 years at 172 inten-
sive care units in Australia and New
Zealand.

About 88% of the patients had
SIRS-positive severe sepsis, while
12% had SIRS-negative severe sepsis.

The two groups had similar char-
acteristics and declines in mortality
(for SIRS-positive patients, a drop
in mortality from 36% to 18%; for
SIRS-negative patients, a decrease
in mortality from 27% to 9%; P =
.12 for between-group difference),
according to the investigators.

The odds of mortality rose lin-
early by about 13% for each addi-
tional SIRS criterion (odds ratio,
1.13; 95% confidence interval, 1.11-
1.15; P < .001), but there was no
additional increase in mortality risk
at the two-criteria threshold.

Rates of discharge to rehabilita-
tion and long-term care facilities
also were similar between the two
groups of patients.

Applying the two-SIRS criterion
within 24 hours of ICU admission
— the most common time window
for recruitment into sepsis trials —
would exclude about one in every
eight patients with infection and
organ failure, the investigators con-
cluded.

“These patients have substantial
mortality and their epidemiolog-
ic data are identical to those of
patients with classic SIRS-positive
severe sepsis, which suggests that
these two groups represent different
clinical phenotypes of the same pro-
cess,” the researchers concluded.

Continued from previous page

amined the predictive value of cardiac motion
and the presence of pericardial fluid for survival,
as well as the adequacy of the FAST study for
each patient.

The single-center study, conducted from 2010
to 2014, enrolled 187 patients (mean age, 31;
85% male) presenting in traumatic arrest who
received resuscitative thoracotomy in the emer-
gency department and also received a FAST.

The ultrasound scans were performed by
emergency medicine residents under direct fac-
ulty supervision.

Of the 187 patients studied, 6 (3.2%) survived,
3 (1.6%) became organ donors, and 178 (95%)
died but were not organ donor eligible.

Cardiac motion was detected by FAST in 54
(29%) individuals in the total study population;
among these were all nine of the survivors and
donors, yielding a sensitivity of 100% and a
specificity of 74% for survival (P < .001).

All 16 of the patients with pericardial fluid
detected by FAST died, as did all 7 patients in
whom the study was deemed inadequate.

In other words, Dr. Inaba said, “no cardiac

motion equals no survival.”

If thoracotomies had been performed only on
patients in the study group who had cardiac mo-
tion on FAST, more than half of the unsuccess-
ful resuscitative thoracotomies would have been
avoided, Dr. Inaba noted.

The study, he said, has particular application
for lower-volume trauma centers that must
carefully weigh the prolonged use of limited re-
sources required in a resuscitative thoracotomy.

Dr. David Spain, chief of trauma and critical
care surgery at Stanford (Calif.) University, asked
whether the study captured the mechanism of
injury.

Though the study did not do so, said Dr. Ina-
ba, he and his colleagues realized that a subset
of the patients who went immediately to the
operating room was not included in the study,
which is a potential limitation of their research.
This group of patients included those who had a
penetrating cardiac injury — a possible reason, he
said, why none of the patients among the survi-
vors had a cardiac injury.

The authors reported no relevant financial dis-
closures.

The complete manuscript of this study and

its presentation at the American Surgical Asso-
ciation’s 135th Annual Meeting, April 2015, in
San Diego, California, are anticipated to be pub-
lished in the Annals of Surgery pending editorial
review.

ORYAN MCVAY/THINKSTOCK.COM



m CARDIOVASCULAR DISEASE JUNE 2015  CHEST PHYSICIAN

Anticipation runs high for coming megatrials

BY BRUCE JANCIN
Frontline Medical News

SAN DIEGO - Preventive cardiovas-
cular medicine will get “a big boost”
from ongoing major randomized
controlled trials due to report results
during the next several years, Dr. Eric
D. Peterson predicted at the annual
meeting of the American College of
Cardiology.

He presented an overview of
eagerly anticipated clinical trials
approaching completion in three of
the hottest areas of research in gen-
eral cardiology: new cardiovascular
prevention agents and strategies;
innovative health policy initiatives;
and optimal antithrombotic regimens
across the range of chronic coronary
artery disease, peripheral vascular
disease, patients with atrial fibrilla-
tion who've undergone percutaneous
coronary intervention, and cerebro-
vascular disease.

Dr. Peterson is executive director
of the Duke Clinical Research Insti-
tute (DCRI), a major player in some
of these studies. To gain additional
perspective regarding what’s in store,
he consulted a who’s who list of em-
inent American cardiology clinical
trialists as to what’s going to be big
in 2016-2017 and shortly beyond.

One thing’s clear looking out at the
research horizon: Megatrials enroll-
ing tens of thousands of patients to
answer key clinical questions are not
a thing of the past.

Far from it.

Cardiovascular prevention
Exciting pivotal phase III cardio-
vascular prevention trials are well
underway in the areas of lipid modi-
fication, diabetes, and hypertension.
In addition, the possible preventive
effect of vitamin D and omega-3
free fatty acid supplementation seen
in hypothesis-generating epidemio-
logic studies is finally being put to a
definitive test in a 26,000-subject ran-
domized trial known as VITAL (the
Vitamin D and omega-3 trial).
Lipids: All eyes are on ongoing piv-
otal phase III randomized clinical
outcome trials of three monoclonal
antibodies that inhibit proprotein
convertase subtilisin kexin type 9
(PCSK9): the 22,500-patient FOU-
RIER trial of evolocumab, which
includes 9,000 patients older than 65
years; the 18,000-patient ODYSSEY
Outcomes trial of alirocumab; and
the SPIRE-1 and SPIRE-2 trials of
bococizumab totaling 18,300 patients.
In phase II studies, these agents
have generated enormous excite-

ment, because they safely achieve
unprecedented LDL lowering, with
early hints of improved clinical out-
comes beyond what’s achievable with
today’s drugs, noted Dr. Peterson,
professor of medicine at Duke Uni-
versity in Durham, N.C.

CETP inhibitors: The cholesteryl
ester transfer protein inhibitors torce-
trapib and dalcetrapib flamed out in
clinical trials because of safety con-
cerns and lack of clinical benefit. But
pivotal phase III trials of two other
CETP inhibitors are well underway:
anacetrapib, which is the focus of
the 30,000-patient REVEAL trial; and

Z"""."f—

All eyes are on ongoing pivotal phase lll randomized clinical outcome trials of

agonists are under study in cardiovas-
cular event-driven randomized clinical
trials collectively totaling more than
33,000 patients with type 2 diabetes.
The Exenatide Study of Cardiovas-
cular Event Lowering (EXSCEL),
also coordinated by the DCRI and
University of Oxford, includes 14,000
randomized patients. Other major
trials of GLP-1 agonists are ELIXA
(lixisenatide), LEADER (liraglutide),
and REWIND (dulaglutide).

In addition, ongoing phase III trials
of sodium glucose cotransporter 2
(SGLT-2) inhibitors with cardiovas-
cular endpoints include the Cana-
gliflozin Cardiovascular Assessment

T

three monoclonal antibodies that inhibit PCSK9, Dr. Eric D. Peterson said.

evacetrapib, featured in the 11,000-pa-
tient ACCELERATE trial. The CETP
inhibitors simultaneously boost HDL
while reducing LDL.

Diabetes: The search continues for
new drugs that not only enhance
diabetes control but also improve car-
diovascular outcomes, or at the very
least are safe in diabetes patients with
coronary disease.

Next up is the nearly 15,000-pa-
tient Trial Evaluating Cardiovascular
Outcomes with Sitagliptin (TECOS),
coordinated by the DCRI and Univer-
sity of Oxford. It’s due to be present-
ed in June at the annual meeting of
the American Diabetes Association
in Boston. Trials of other dipeptidyl
peptidase-4 inhibitors have shown
evidence of an increased risk of heart
failure, specifically with saxagliptin
in the SAVOR-TIMI 53 trial and
alogliptin in EXAMINE, so a lot is
riding on TECOS.

The glucagon-like peptide-1 (GLP-1)

Study (CANVAS) and a 7,000-patient
study of empagliflozin known as EM-
PA-REG OUTCOME.

Hypertension: The Systolic Blood
Pressure Intervention Trial (SPRINT)
is an NIH-funded, randomized trial

It's remarkable that physicians
still don’t know the right dose
of aspirin to use, even though
the drug has been around since
1897. The answer will come
from the ADAPTABLE eTrial.

designed to finally answer a ques-
tion bothering physicians for years:
What's the right amount of blood
pressure lowering?

Nearly 9,400 high-risk patients with
clinical or subclinical cardiovascular
disease have been randomized to a tar-
get systolic blood pressure of less than
120 mm Hg, compared with less than

BRUCE JANCIN/FRONTLINE MEDICAL NEwWS

140 mm Hg. The primary composite
endpoint is cardiovascular death, non-
fatal MI or stroke, or hospitalization
for acute coronary syndrome. Sec-
ondary endpoints focus on cognitive
impairment, dementia, and rates of
progression of chronic kidney disease.
Results are expected in 2018.

Vitamin D: The VITAL trial, also
sponsored by the NIH, has randomized
25,875 initially healthy men and wom-
en to 2,000 IU of vitamin D, per day

or placebo, and further randomized
them to 1 g/day of omega-3 fatty acids
or placebo. Key endpoints are total
cancers, MI, stroke, and cardiovascular
death. Results are coming in 2017.

Optimal antithrombotic therapy
Chronic coronary artery disease:
It’s remarkable that physicians still
don’t know the right dose of aspi-
rin to use, even though the drug
has been around since 1897. The
answer is finally on the way. It will
come from the ADAPTABLE eTrial,
the first comparative effectiveness
research project funded by the Pa-
tient-Centered Outcomes Research
Institute (PCORI).

Twenty thousand U.S. patients
with known atherosclerotic cardio-
vascular disease and at least one
extra risk factor will be randomized
to daily aspirin at 81 mg or 325 mg
and followed for a maximum of 30
months. The primary efficacy end-
point is all-cause mortality, nonfatal
MI, or nonfatal stroke. The primary
safety endpoint is major bleeding.

This is a groundbreaking innova-
tive study: It’s a 20,000-patient trial
budgeted at a mere $10 million —
peanuts in the world of megatrials.
By comparison, the NIH-funded
SPRINT hypertension trial includes
less than half as many patients, yet
the price tag is $114 million.

The bargain-basement cost of the
aspirin trial is possible because fol-
low-up will be via electronic medical
records and claims data provided
every 3 months by 29 health data
networks participating in PCORI’s
National Patient-Centered Clinical
Research Network (PCORnet). The
aspirin study is sort of a shakedown
cruise for an exciting new cost-effec-
tive approach to conducting compar-
ative effectiveness research.

“This study could be a game
changer,” Dr. Peterson declared.
“Whether you think the research
question is important or not, the abil-
ity to utilize electronic health records
in long-term patient follow-up in ran-

Continued on following page
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Continued from previous page

domized trials will be revolutionary
in terms of answering key clinical
questions cost effectively.”

Peripheral vascular disease: In
search of the antithrombotic regimen
that optimizes limb salvage while
minimizing vascular event rate, the
EUCLID trial has randomized 13,500
patients with symptomatic peripheral
artery disease to ticagrelor at 90 mg
BID or clopidogrel at 75 mg/ day. Fol-

‘There’s the possibility that
insurers can bhe persuaded
to pay for medications and
bhasically give them away

as a means of ultimately
resulting in better outcomes
for patients and lower costs.’

low-up will be for 18 months, with
the primary endpoint a composite of
cardiovascular death, nonfatal MI, or
ischemic stroke.

Atrial fibrillation patients who un-
dergo coronary stent placement:
The 2,100-patient PIONEER AF-PCI
study, now recruiting, is evaluating
different combinations of rivarox-
aban in various dosing regimens cou-
pled with clopidogrel, warfarin, and/
or aspirin.

Stroke: The SOCRATES trial is re-
cruiting 9,600 patients with acute
ischemic stroke or high-risk transient
ischemic attack to be randomized
within 24 hours to ticagrelor at 90
mg BID or aspirin at 100 mg/day. As
with PIONEER, results from SOC-
RATES are anticipated next year.

Health policy and implementation
The ARTEMIS study poses the ques-
tion of whether providing a guide-
line-directed medication gratis will
improve patient adherence and/or
clinical outcomes.

Some 9,000 high-cardiovascular-risk
patients at 300 sites are being ran-
domized to free ticagrelor or clopi-
dogrel — no copay — for 1 year or to
usual care. Outcomes include choice
of medication, adherence, and major
adverse cardiovascular events.

“If this works, there’s the possibil-
ity that insurers can be persuaded to
pay for medications and basically give
them away as a means of ultimately
resulting in better outcomes for pa-
tients and lower costs,” Dr. Peterson
said.

IMPACT AF is an international
quality improvement project aimed at

improving the use of oral anticoagula-
tion therapy in high-risk patients with
atrial fibrillation in Argentina, Brazil,
China, India, and Romania. Partic-
ipating centers will be randomized

to receive a provider education and
feedback program or not. The prima-
ry outcome is a change from baseline
through year 1 in the proportion of

patients with atrial fibrillation taking
an oral anticoagulant.

In summing up the state of re-
search in general cardiology, Dr.
Peterson observed, “The way we do
trials is changing. The size of the
studies is changing. But ultimately,
we will find better ways to treat pa-
tients, and perhaps we can find better

ways to encourage patients to take
their medications long term.”

Dr. Peterson reported serving as a
consultant to AstraZeneca Boehring-
er Ingelheim, Genentech, Janssen,
and Sanofi, and receiving research
funding from Eli Lilly and Janssen.

bjancin@frontlinemedcom.com

SLOWTHE
. PATHOF IPF- .
 PROGRESSION

OFEV (nintedanib) has demonstrated
reproducible reductions in the annual rate
of FVC declinein 3 clinical trials?

OFEV significantly reduced the risk of first acute
IPF exacerbation over 52 weeks compared
with placebo in 2 out of 3 clinical trials?

Learn more about
OFEV-inside.

INDICATION AND USAGE

OFEV s indicated for the treatment-of
idiopathic pulmonary fibrosis (IPF).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Elevated Liver Enzymes

* The safety and efficacy of OFEV has not been studied in patients with
moderate (Child Pugh B) or severe (Child Pugh C) hepatic impairment.
Treatment with OFEV is not recommended in patients with moderate
or severe hepatic impairment.

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

¢ Conduct liver function tests (ALT, AST, and bilirubin) prior to treatment
with OFEV, monthly for 3 months, and every 3 months thereafter,
and as clinically indicated. Dosage modifications, interruption, or
discontinuation may be necessary for liver enzyme elevations.

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

FVC, forced vital capacity.

DURING FDA REVIEW'

)OFEW

(nintedanib)
capsules 150mg




52 | PULMONARY MEDICIN
Once-daily inhaled fluticasone-vilanterol approved

BY ELIZABETH MECHCATIE beta-agonist (LABA) vilanterol have tion product, is the first new LABA 100 mcg or 200 mcg of fluticasone
Frontline Medical News been approved by the Food and approved for asthma in 15 years with 25 mcg of vilanterol, adminis-
Drug Administration for treating and fluticasone-vilanterol is the first tered once a day with a dry powder
ixed-dose combinations of the asthma in adults, the manufactur- once-daily inhaled ICS-LABA combi-  inhaler, for people 18 years and older,
inhaled corticosteroid (ICS) er, GlaxoSmithKline, announced. nation approved for asthma. according to the company’s state-
fluticasone and the long-acting Vilanterol, as part of the combina- Two strengths have been approved, —ment. The products are marketed as

The totality of the evidence demonstrates that OFEV slows
IPF progression?°

REPRODUCIBLE REDUCTIONS IN THE ANNUAL RATE OF FVC DECLINE ACROSS 3 TRIALS?**

INPULSIS®-1 (Study 2)%7 INPULSIS®-2 (Study 3)?7
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@ OFEV (n=329)
@ OFEV (n=309) @® Placebo (n=219)
@ Placebo (n=204)
 -115 mL/year for OFEV (nintedanib) compared e -114 mL/year for OFEV compared
with -240 mL/year for placebo* with -207 mL/year for placebo*

TOMORROW (Study 1): OFEV demonstrated a 68% relative reduction in the annual rate of FVC decline
compared with placebo (-60 mL/year vs -191 mL/year, respectively; P=.01, 95% Cl=27, 235)28

Cl, confidence interval.
*The annual rate of decline in FVC (mL/year) was analyzed using a random coefficient regression model.2

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)

Gastrointestinal Disorders
Diarrhea

» Diarrhea was the most frequent gastrointestinal event reported in 62% versus 18% of patients treated with OFEV
and placebo, respectively. In most patients, the event was of mild to moderate intensity and occurred within
the first 3 months of treatment. Diarrhea led to permanent dose reduction in 11% of patients treated with OFEV
compared to O placebo-treated patients. Diarrhea led to discontinuation of OFEV in 5% of the patients compared
to <1% of placebo-treated patients.

» Dosage modifications or treatment interruptions may be necessary in patients with adverse reactions of diarrhea.
Treat diarrhea at first signs with adequate hydration and antidiarrheal medication (e.g., loperamide), and consider
treatment interruption if diarrhea continues. OFEV treatment may be resumed at the full dosage (150 mg
twice daily), or at the reduced dosage (100 mg twice daily), which subsequently may be increased to the full
dosage. If severe diarrhea persists despite symptomatic treatment, discontinue treatment with OFEV.

Nausea and Vomiting

* Nausea was reported in 24% versus 7% and vomiting was reported in 12% versus 3% of patients treated with
OFEV and placebo, respectively. In most patients, these events were of mild to moderate intensity. Nausea led to
discontinuation of OFEV in 2% of patients. Vomiting led to discontinuation of OFEV in 1% of the patients.

* For nausea or vomiting that persists despite appropriate supportive care including anti-emetic therapy, dose
reduction or treatment interruption may be required. OFEV treatment may be resumed at the full dosage (150
mg twice daily), or at the reduced dosage (100 mg twice daily), which subsequently may be increased to the full
dosage. If severe nausea or vomiting does not resolve, discontinue treatment with OFEV.

Embryofetal Toxicity

e OFEV is Pregnancy category D. It can cause fetal harm when administered to a pregnant woman. If OFEV is used
during pregnancy, or if the patient becomes pregnant while taking OFEV, the patient should be advised of the
potential hazard to a fetus. Women of childbearing potential should be advised to avoid becoming pregnant while
receiving treatment with OFEV and to use adequate contraception during treatment and at least 3 months after
the last dose of OFEV.




CHESTPHYSICIAN.ORG * JUNE 2015 PULM J mm

Breo Ellipta. In 2013, the 100/25 mcg  letter for the younger age group, “stat- Management Advisory Committee,

dose was approved for COPD. ing that the data submitted do not which, at a meeting on March 19,
The company had filed for approv- ~ show adequate risk-benefit to support ~ voted 16-4 that the efficacy and safety

al for treating asthma in adolescents the approval in these patients,” and data supported the approval of both

aged 12-17 years who were studied in ~ that more data are needed. proposed doses in adults. But the

the same trials as adults, but the FDA The FDA decision reflects the panels voted 19-1 that the data did

did not approve the product in this recommendations of the FDA’s not support approval for adolescents.

age group. In the statement, GSK said =~ Pulmonary-Allergy Drugs Advisory As with other LABA products, the

the FDA issued a “complete response”  Committee and Drug Safety and Risk  prescribing information for Breo El-

-~

lipta includes a boxed warning about
the risk of asthma-related deaths
associated with LABAs. Unlike the
LABAs salmeterol and formoterol,
vilanterol is not approved for use as
a single agent. Fluticasone (100 mcg
and 200 mcg) is approved for asthma.

emechcatie@frontlinemedcom.com

SIGNIFICANT REDUCTION IN THE RISK OF FIRST ACUTE IPF EXACERBATION OVER
52 WEEKS COMPARED WITH PLACEBO IN 2 OUT OF 3 CLINICAL TRIALS?

e INPULSIS®-2 (adjudicated): HR=0.20 (95% Cl=0.07, 0.56)
* TOMORROW (investigator-reported): HR=0.16 (95% CI=0.04, 0.71)

* INPULSIS®-1 (adjudicated): HR=0.55 (95% CI=0.20, 1.54; not statistically significant)

THE MOST COMMON ADVERSE EVENTS WERE GASTROINTESTINAL IN NATURE
AND GENERALLY OF MILD OR MODERATE INTENSITY?

* Diarrhea was reported in 62% of patients receiving OFEV vs 18% on placebo

* Diarrhea can be managed by symptomatic treatment, dose reduction, or treatment interruption until diarrhea resolves to
levels that allow continuation of therapy. If severe diarrhea persists despite symptomatic treatment, discontinue OFEV

HR, hazard ratio. '

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS (CONT’D)

Arterial Thromboembolic Events

e Arterial thromboembolic events have been reported in patients taking OFEV. In clinical trials, arterial
thromboembolic events were reported in 2.5% of patients treated with OFEV and 0.8% of placebo-treated
patients. Myocardial infarction was the most common adverse reaction under arterial thromboembolic events,
occurring in 1.5% of OFEV-treated patients compared to 0.4% of placebo-treated patients. Use caution when
treating patients at higher cardiovascular risk including known coronary artery disease. Consider treatment
interruption in patients who develop signs or symptoms of acute myocardial ischemia.

Risk of Bleeding

* Based on the mechanism of action (VEGFR inhibition), OFEV may increase the risk of bleeding. In clinical trials,
bleeding events were reported in 10% of patients treated with OFEV and in 7% of patients treated with placebo.
Use OFEV in patients with known risk of bleeding only if the anticipated benefit outweighs the potential risk.

Gastrointestinal Perforation

» Based on the mechanism of action, OFEV may increase the risk of gastrointestinal perforation. In clinical trials,
gastrointestinal perforation was reported in 0.3% of patients treated with
OFEV, compared to O cases in the placebo-treated patients. Use caution
when treating patients who have had recent abdominal surgery. Discontinue
therapy with OFEV in patients who develop gastrointestinal perforation.

Only use OFEV in patients with known risk of gastrointestinal perforation ®
if the anticipated benefit outweighs the potential risk. o F E V

Please see additional Important Safety Information and (mntEdamb)
brief summary for OFEV on the following pages. CapSU|eS ]50mg
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e-Cigarettes linked

DENVER - The higher the power of
an e-cigarette, the higher the concen-
trations of potentially hazardous sub-
stances the device produces, including
acetaldehyde, acrolein, and formalde-
hyde. At an international conference
of the American Thoracic Society, Dr.

Daniel Sullivan reported
on study results
indicating e-cigarettes
emit toxic chemicals.
Scan to watch the video.

to toxicities

Daniel Sullivan, of the University of
Texas Southwestern Medical Center.,
presented data showing e-cigarettes,
under test conditions, produce formal-
dehyde levels similar to those seen with
tobacco cigarettes.

—Doug Brunk

JUNE 2015  CHEST PHYSICIAN
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OFEV is only available through participating specialty pharmacies

TO GET YOUR APPROPRIATE PATIENTS WITH IPF STARTED ON OFEV:

=
D

IMPORTANT SAFETY INFORMATION
ADVERSE REACTIONS

* Adverse reactions reported in >5% of patients treated
with OFEV and more commonly than in patients treated
with placebo included diarrhea (62% vs. 18%), nausea decrease exposure to nintedanib.
(24% vs.7%), abdominal pain (15% vs. 6%), liver enzyme .
elevation (14% vs. 3%), vomiting (12% vs. 3%), decreased @nticoasdlants
appetite (11% vs. 5%), weight decreased (10% vs. 3%), O
headache (8% vs 5%), and hypertension (5% vs. 4%).

¢ The most frequent serious adverse reactions reported
in patients treated with OFEV, more than placebo, were
bronchitis (1.2% vs. 0.8%) and myocardial infarction (1.5%  USE IN SPECIFIC POPULATIONS
vs. 0.4%). The most common adverse events leading .
to death in patients treated with OFEV, more than Nursing Mothers
placebo, were pneumonia (0.7% vs. 0.6%), lung neoplasm .
malignant (0.3% vs. 0%), and myocardial infarction (0.3%
vs. 0.2%). In the predefined category of major adverse
cardiovascular events (MACE) including M, fatal events
were reported in 0.6% of OFEV-treated patients and 1.8%
of placebo-treated patients.

CONDUCT liver function tests (ALT, AST, and bilirubin) prior to initiating treatment with
OFEV (nintedanib)

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

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

Coadministration with oral doses of a P-gp and CYP3A4
inducer, rifampicin, decreased exposure to nintedanib
by 50%. Concomitant use of P-gp and CYP3A4 inducers
(e.g., carbamazepine, phenytoin, and St. John’s wort)
with OFEV should be avoided as these drugs may

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.

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

DRUG INTERACTIONS Hepatic Impairment
P-glycoprotein (P-gp) and CYP3A4 Inhibitors and » Monitor for adverse reactions and consider dose
Inducers modification or discontinuation of OFEV as needed for

patients with mild hepatic impairment (Child Pugh A).
Treatment of patients with moderate (Child Pugh B) and
severe (Child Pugh C) hepatic impairment with OFEV is
not recommended.

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

Smokers

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

. . OFHCPISIJAN15
Please see brief summary for OFEV on the following pages.

References: 1. US Food and Drug Administration. http://www.fda.gov/downloads/Regulatory Information/Legislation/FederalFoodDrugandCosmeticActFD-
CAct/SignificantAmendmentstotheFDCAct/FDASIA/UCM380724.pdf. Accessed February 11, 2015. 2. OFEV® (nintedanib) Prescribing Information. Ridgefield,
CT: Boehringer Ingelheim Pharmaceuticals, Inc; 2014. 3. Zappala CJ et al. Eur Respir J. 2010;35(4):830-836. 4. Schmidt SL et al. Chest. 2014;145(3):579-585.

5. du Bois RM et al. Am J Respir Crit Care Med. 2011;184(12):1382-1389. 6. Song JW et al. Eur Respir J. 2011;37(2):356-363.
> OFEV

7. Richeldi L et al; for the INPULSIS Trial Investigators. N Engl/ J Med. 2014;370(22):2071-2082. 8. Richeldi L et al.
(nintedanib)

N Engl J Med. 2011;365(12):1079-1087.
capsules 150mg
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Aclidinium/formoterol hests salmeterol/fluticasone

BY DOUG BRUNK
Frontline Medical News

DENVER - In patients with stable
COPD, a fixed-dose combination
of aclidinium/formoterol provided

significantly greater improvements
in bronchodilation compared with

a fixed-dose combination of salme-
terol/fluticasone, with equivalent
benefits in symptom control and
reduction in exacerbation risk, a ran-

domized, controlled trial showed.
“This study will be important to
building further evidence for the
clinical use of inhaled long-acting
muscarinic antagonist (LAMA) and
long-acting beta agonist (LABA) fixed-

dose combinations as a valuable tool

in the treatment armamentarium for

COPD,” Dr. Claus Vogelmeier said in

an interview at an international confer-

ence of the American Thoracic Society.
Continued on following page

OFEVP® (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
prior to initiating treatment with OFEV [see Warnings
and Precautions]. Recommended Dosage: The recom-
mended dosage of OFEV is 150 mg twice daily adminis-
tered approximately 12 hours apart. OFEV capsules should
be taken with food and swallowed whole with liquid. OFEV
capsules should not be chewed or crushed because of a
bitter taste. The effect of chewing or crushing of the cap-
sule on the pharmacokinetics of nintedanib is not known.
If a dose of OFEV is missed, the next dose should be taken
at the next scheduled time. Advise the patient to not make
up for a missed dose. Do not exceed the recommended
maximum daily dosage of 300 mg. Dosage Modification
due to Adverse Reactions: In addition to symptomatic
treatment, if applicable, the management of adverse reac-
tions of OFEV may require dose reduction or temporary
interruption until the specific adverse reaction resolves to
levels that allow continuation of therapy. OFEV treatment
may be resumed at the full dosage (150 mg twice daily),
or at the reduced dosage (100 mg twice daily), which
subsequently may be increased to the full dosage. If a
patient does not tolerate 100 mg twice daily, discontinue
treatment with OFEV [see Warnings and Precautions and
Adverse Reactions]. Dose modifications or interruptions
may be necessary for liver enzyme elevations. For aspar-
tate aminotransferase (AST) or alanine aminotransferase
(ALT) >3 times to <5 times the upper limit of normal
(ULN) without signs of severe liver damage, interrupt
treatment or reduce OFEV to 100 mg twice daily. Once
liver enzymes have returned to baseline values, treatment
with OFEV may be reintroduced at a reduced dosage
(100 mg twice daily), which subsequently may be increased
to the full dosage (150 mg twice daily) [see Warnings
and Precautions and Adverse Reactions]. Discontinue
OFEV for AST or ALT elevations >5 times ULN or
>3 times ULN with signs or symptoms of severe liver
damage.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS: Elevated Liver
Enzymes: The safety and efficacy of OFEV has not been
studied in patients with moderate (Child Pugh B) or severe
(Child Pugh C) hepatic impairment. Treatment with OFEV
is not recommended in patients with moderate or severe
hepatic impairment [see Use in Specific Populations]. In
clinical trials, administration of OFEV was associated with
elevations of liver enzymes (ALT, AST, ALKP, GGT). Liver
enzyme increases were reversible with dose modification
or interruption and not associated with clinical signs or
symptoms of liver injury. The majority (94%) of patients
with ALT and/or AST elevations had elevations <5 times
ULN. Administration of OFEV was also associated with
elevations of bilirubin. The majority (95%) of patients with
bilirubin elevations had elevations <2 times ULN /see Use
in Specific Populations]. Conduct liver function tests (ALT,
AST, and bilirubin) prior to treatment with OFEV, monthly for
3 months, and every 3 months thereafter, and as clinically
indicated. Dosage modifications or interruption may be
necessary for liver enzyme elevations. Gastrointestinal
Disorders: Diarrhea: Diarrhea was the most frequent
gastrointestinal event reported in 62% versus 18% of
patients treated with OFEV and placebo, respectively [see
Adverse Reactions)]. In most patients, the event was of
mild to moderate intensity and occurred within the first
3 months of treatment. Diarrhea led to permanent dose
reduction in 11% of patients treated with OFEV com-
pared to O placebo-treated patients. Diarrhea led to dis-
continuation of OFEV in 5% of the patients compared to
<1% of placebo-treated patients. Dosage modifications
or treatment interruptions may be necessary in patients
with adverse reactions of diarrhea. Treat diarrhea at first
signs with adequate hydration and antidiarrheal med-
ication (e.g., loperamide), and consider treatment inter-
ruption 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 (nintedanib). Nausea and Vomiting:
Nausea was reported in 24% versus 7% and vomiting
was reported in 12% versus 3% of patients treated with
OFEV and placebo, respectively [see Adverse Reactions].
In most patients, these events were of mild to moderate
intensity. Nausea led to discontinuation of OFEV in 2% of
patients. Vomiting led to discontinuation of OFEV in 1% of
the patients. For nausea or vomiting that persists despite
appropriate supportive care including anti-emetic therapy,
dose reduction or treatment interruption may be required.
OFEV treatment may be resumed at the full dosage
(150 mg twice daily), or at the reduced dosage (100 mg
twice daily), which subsequently may be increased to the
full dosage. If severe nausea or vomiting does not resolve,
discontinue treatment with OFEV. Embryofetal Toxicity:
OFEV can cause fetal harm when administered to a
pregnant woman. Nintedanib was teratogenic and embry-
ofetocidal in rats and rabbits at less than and approximately
5 times the maximum recommended human dose (MRHD)
inadults (on an AUC basis at oral doses of 2.5 and 15 mg/
kg/day in rats and rabbits, respectively). If OFEV is used
during pregnancy, or if the patient becomes pregnant
while taking OFEV, the patient should be advised of the
potential hazard to a fetus. Women of childbearing poten-
tial should be advised to avoid becoming pregnant while
receiving treatment with OFEV and to use adequate con-
traception during treatment and at least 3 months after
the last dose of OFEV [see Use in Specific Populations.
Arterial Thromboembolic Events: Arterial thrombo-
embolic 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 car-
diovascular 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 O 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]; Embryofetal Toxicity
[see Warnings and Precautions]; Arterial Thromboembolic
Events [see Warnings and Precautions]; Risk of Bleeding
[see  Warnings and  Precautions];,  Gastrointestinal
Perforation [see Warnings and Precautions]. Clinical
Trials Experience: Because clinical trials are conducted
under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug
and may not reflect the rates observed in practice. The
safety of OFEV was evaluated in over 1000 IPF patients
with over 200 patients exposed to OFEV for more than
2 years in clinical trials. OFEV was studied in three ran-
domized, 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 (nintedanib), more than placebo, were bron-
chitis (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 malig-
nant (0.3% vs. 0%), and myocardial infarction (0.3%
vs. 0.2%). In the predefined category of major adverse
cardiovascular events (MACE) including MI, fatal events
were reported in 0.6% of OFEV-treated patients and
1.8% of placebo-treated patients. Adverse reactions
leading to permanent dose reductions were reported in
16% of OFEV-treated patients and 1% of placebo-treated
patients. The most frequent adverse reaction that led to
permanent dose reduction in the patients treated with
OFEV was diarrhea (11%). Adverse reactions leading to
discontinuation were reported in 21% of OFEV-treated
patients and 15% of placebo-treated patients. The most
frequent adverse reactions that led to discontinuation in
OFEV-treated patients were diarrhea (5%), nausea (2%),
and decreased appetite (2%). The most common adverse
reactions with an incidence of >5% and more frequent
in the OFEV than placebo treatment group are listed in
Table 1.

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

Adverse Reaction OFEV, Placebo
150 mg n=508
n=723

Gastrointestinal disorders

Diarrhea 62% 18%

Nausea 24% 7%

Abdominal pain? 15% 6%

Vomiting 12% 3%
Hepatobiliary disorders

Liver enzyme elevation® 14% 3%
Metabolism and nutrition
disorders

Decreased appetite 11% 5%
Nervous systemic
disorders

Headache 8% 5%
Investigations

Weight decreased 10% 3%
Vascular disorders

Hypertension® 5% 4%

# Includes abdominal pain, abdominal pain upper, abdominal pain
lower, gastrointestinal pain and abdominal tenderness.

®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.

¢Includes hypertension, blood pressure increased, hypertensive
crisis, and hypertensive cardiomyopathy.

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

DRUG INTERACTIONS: P-glycoprotein (P-gp) and
CYP3A4 Inhibitors and Inducers: Nintedanib is a
substrate of P-gp and, to a minor extent, CYP3A4.
Coadministration with oral doses of a P-gp and CYP3A4
inhibitor, ketoconazole, increased exposure to nintedanib
by 60%. Concomitant use of P-gp and CYP3A4 inhibitors
(e.g., erythromycin) with OFEV may increase exposure to
nintedanib. In such cases, patients should be monitored
closely for tolerability of OFEV. Management of adverse
reactions may require interruption, dose reduction, or
discontinuation of therapy with OFEV. Coadministration
with oral doses of a P-gp and CYP3A4 inducer, rifampicin,
decreased exp sure to nintedanib by 50%. Concomitant
use of P-gp and CYP3A4 inducers (e.g., carbamazepine,
phenytoin, and St. John’s wort) with OFEV should be
avoided as these drugs may decrease exposure to 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
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treatment with aclidinium/formoterol

Continued from previous page visit, Transition Dyspnea Index (TDI)

“While there have been other
positive studies showing benefits in
LAMA/LABA fixed-dose combinations
over the specific ICS/LABA fixed-dose
combination of salmeterol/fluticasone,
this is the first head-to-head study that
compares the efficacy and safety of

ol/fluticasone in COPD patients,” he
said.

For the phase III study, Dr. Vogelmei-
er, professor of medicine and head of
the pulmonary division at Marburg
University Hospital, Germany, and his
associates randomized 933 symptom-
atic COPD patients 1:1 to 24 weeks of

400/12 mcg twice daily via Genuair/
Pressair (AstraZeneca) or salmeterol/

fluticasone 50/500 mcg twice daily via

Accuhaler (GlaxoSmithKline).
The primary efficacy endpoint was

peak forced expiratory volume in 1 sec-

ond (FEV ) at week 24. Other efficacy
endpoints included peak FEV | at each

anticoagulation treatment as necessary [See Warnings
and Precautions].

USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy
Category D. [See Warnings and Precautions]: OFEV (nin-
tedanib) can cause fetal harm when administered to a
pregnant woman. If OFEV is used during pregnancy, or
if the patient becomes pregnant while taking OFEV, the
patient should be apprised of the potential hazard to a
fetus. Women of childbearing potential should be advised
to avoid becoming pregnant while receiving treatment
with OFEV. In animal reproduction toxicity studies, nin-
tedanib caused embryofetal deaths and teratogenic
effects in rats and rabbits at less than and approximately
5 times the maximum recommended human dose (MRHD)
in adults (on a plasma AUC basis at maternal oral doses
of 2.5 and 15 mg/kg/day in rats and rabbits, respectively).
Malformations included abnormalities in the vasculature,
urogenital, and skeletal systems. Vasculature 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). Nursing Mothers: Nintedanib and/or its
metabolites are excreted into the milk of lactating rats. Milk
and plasma of lactating rats have similar concentrations
of nintedanib and its metabolites. Excretion of nintedanib
and/or its metabolites into human milk is probable. There
are no human studies that have investigated the effects of
OFEV on breast-fed infants. Because of the potential for
serious adverse reactions in nursing infants from OFEV, a
decision should be made whether to discontinue nursing
or to discontinue the drug, taking into account the impor-
tance of the drug to the mother. Pediatric Use: Safety and
effectiveness in pediatric patients have not been estab-
lished. Geriatric Use: Of the total number of subjects in
phase 2 and 3 clinical studies of OFEV, 60.8% were 65
and over, while 16.3% were 75 and over. In phase 3 stud-
ies, 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 eliminated via biliary/fecal
excretion (>90%). No dedicated pharmacokinetic (PK)
study was performed in patients with hepatic impairment.
Monitor for adverse reactions and consider dose modifi-
cation or discontinuation of OFEV (nintedanib) as needed
for patients with mild hepatic impairment (Child Pugh
A). The safety and efficacy of nintedanib has not been
investigated in patients with hepatic impairment classi-
fied as Child Pugh B or C. Therefore, treatment of patients
with moderate (Child Pugh B) and severe (Child Pugh C)
hepatic impairment with OFEV is not recommended /[see
Warnings and Precautions]. Renal Impairment: Based
on a single-dose study, less than 1% of the total dose
of nintedanib is excreted via the kidney. Adjustment of
the starting dose in patients with mild to moderate renal
impairment is not required. The safety, efficacy, and
pharmacokinetics of nintedanib have not been studied in
patients with severe renal impairment (<30 mL/min CrCl)
and end-stage renal disease. Smokers: Smoking was
associated with decreased exposure to OFEV, which may
alter the efficacy profile of OFEV. Encourage patients to
stop smoking prior to treatment with OFEV and to avoid
smoking when using OFEV.

OVERDOSAGE: In the trials, one patient was inadvertently
exposed to a dose of 600 mg daily for a total of 21 days.
A non-serious adverse event (nasopharyngitis) occurred
and resolved during the period of incorrect dosing, with no
onset of other reported events. Overdose was also reported
in two patients in oncology studies who were exposed to a
maximum of 600 mg twice daily for up to 8 days. Adverse
events reported were consistent with the existing safety
profile of OFEV. Both patients recovered. In case of 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 col-
ored), pain on the right side of stomach, bleed or bruise
more easily than normal, lethargy) [see Warnings and
Precautions]. Gastrointestinal Disorders: Inform patients
that gastrointestinal disorders such as diarrhea, nausea,

and vomiting were the most commonly reported gastro-
intestinal events occurring in patients who received OFEV
(nintedanib). Advise patients that their healthcare provider
may recommend hydration, antidiarrheal medications (e.g.,
loperamide), or anti-emetic medications to treat these
side effects. Temporary dosage reductions or discontinu-
ations may be required. Instruct patients to contact their
healthcare provider at the first signs of diarrhea or for
any severe or persistent diarrhea, nausea, or vomiting
[see Warnings and Precautions and Adverse Reactions].
Pregnancy: Counsel patients on pregnancy planning and
prevention. Advise females of childbearing potential of the
potential hazard to a fetus and to avoid becoming preg-
nant while receiving treatment with OFEV. Advise females
of childbearing potential to use adequate contraception
during treatment, and for at least 3 months after taking
the last dose of OFEV. Advise female patients to notify
their doctor if they become pregnant during therapy
with OFEV  [see Warnings and Precautions and Use in
Specific Populations]. Arterial Thromboembolic Events:
Advise patients about the signs and symptoms of acute
myocardial ischemia and other arterial thromboembolic
events and the urgency to seek immediate medical care
for these conditions [see Warnings and Precautions]. Risk
of Bleeding: Bleeding events have been reported. Advise
patients to report unusual bleeding [see Warnings and
Precautions]. Gastrointestinal Perforation: Serious gastro-
intestinal perforation events have been reported. Advise
patients to report signs and symptoms of gastrointesti-
nal perforation [see Warnings and Precautions]. Nursing
Mothers: Advise patients to discontinue nursing while
taking OFEV or discontinue OFEV while nursing [see Use
in Specific Populations]. Smokers: Encourage patients to
stop smoking prior to treatment with OFEV and to avoid
smoking when using with OFEV. Administration: Instruct
patients to swallow OFEV capsules whole with liquid and
not to chew or crush the capsules due to the bitter taste.
Advise patients to not make up for a missed dose [see
Dosage and Administration].
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focal score and COPD Assessment
Test (CAT) score at week 24, and the
proportion of patients who experi-
enced at least one exacerbation defined
by health care resource utilization
(HCRU) or identified using the Exacer-
bations of Chronic Pulmonary Disease
Tool (EXACT)..

Of the 933 patients, 788 (85%) com-
pleted the study. Their mean age was
63 years and 65% were male. Peak
FEV | was significantly greater with
aclidinium/formoterol than salmeter-

These data
indicate a new
option for LAMA/
LABA fixed-

dose therapy

in symptomatic
COPD.

DR. VOGELMEIER

ol/fluticasone after the first dose on
day 1, an improvement that was main-
tained at week 24 (treatment differenc-
es of 83 mL and 93 mlL, respectively; P
less than .0001).

Improvements in TDI focal score at
week 24 were similar in both groups (a
mean of 1.9 for both), and there were
no significant differences in CAT total
score at week 24 (15.8 vs. 16.1). The
proportion of patients with one exacer-
bation or more was comparable based
on HCRU (odds ratio .95) or EXACT
(OR .94).

The incidence of adverse events was
similar among the aclidinium/formo-
terol and the salmeterol/fluticasone
groups (50% vs. 57%, respectively), as
were serious adverse events, (7.5% vs.
7.1%), and adverse events leading to
study discontinuation (5.4% vs. 7.3%).
Adverse events related to inhaled cor-
ticosteroid use, including pneumonia
and osteoporosis/ osteopenia, were
more common in patients receiving sal-
meterol/fluticasone than in patients re-
ceiving aclidinium/formoterol (10.7%
vs. 4.3%).

“These data offer physicians a new
perspective and option for treating
symptomatic patients at a time when
the role of LAMA/LABA fixed-dose
combinations is being increasingly rec-
ognized in the management of symp-
tomatic COPD,” he said.

The study was funded by Almirall,
Barcelona, Spain, and Forest Labora-
tories, a subsidiary of Actavis. Dr. Vo-
gelmeier disclosed ties with Almirall,
AstraZeneca, Boehringer Ingelheim,
Chiesi, GlaxoSmithKline, Grifols,
Janssen, Mundipharma, Novartis, and
Takeda.

dbrunk@frontlinemedcom.com
On Twitter @dougbrunk
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PULMONARY PERSPECTIVES: Targeted therapy for advanced NSCLC

BY DR. TRISHALA MEGHAL
AND DR. KEVIN BECKER

receptor (EGFR) tyrosine kinase inhibitors

(TKIs) were first observed
in select patients with advanced
lung adenocarcinoma over 10
years ago. Since that time, tar-
geted therapy has become the
preferred first-line treatment for
patients with EGFR and ana-
plastic lymphoma kinase (ALK)
mutations. In addition, patients
are often treated with sequential
lines of targeted therapy as the
repertoire of available agents
expands. Moreover, an increasing number of patients
with less common oncogenic driver mutations have
targeted therapy options based on reports of success-
ful genotype-directed treatment in the literature.

D ramatic responses to epidermal growth factor

DR. MEGHAL

Oncogene addiction

A majority of lung adenocarcinomas exhibit de-
pendence on a single oncogenic protein or driver
mutation for sustaining growth and proliferation.
This phenomenon, termed oncogene addiction,
renders these tumors sensitive to drugs that inhibit
the activity of the altered oncogene and is the theo-
retical basis of targeted therapy (Weinstein. Science.
2002;297[5578]:63). While targeted therapy has been
successfully integrated into the treatment of many
malignancies, including breast cancers, sarcomas, and
leukemias, the diversity of driver mutations in lung
cancer is unique. The Lung Cancer Mutation Consor-
tium (LCMC) analyzed samples from 1,007 patients
with lung adenocarcinomas for 10 driver mutations
and found an oncogenic driver in 64% of patients.
Since that time, additional driver mutations have been
identified. Importantly, the median survival observed
in the LCMC study was significantly better in those
patients who received genotype-directed therapy as
compared with those who did not (Kris et al. JAMA.
2014;311[19]:1998).

EGFR-mutated lung cancer

The first successful targeted therapies for lung cancer
were the EGFR TKIs erlotinib and gefitinib. EGFR

is a cell surface receptor tyrosine kinase that, when
activated, leads to cell survival and proliferation.
Mutations are observed in 15% of lung adenocarci-
noma in the United States and are more common

in patients with Asian ethnicity, female gender, and
lack of smoking history. The most commonly found
mutations are deletions in exon 19 and point muta-
tions in exon 21. Both mutations result in constitutive
activation of the receptor and are associated with
sensitivity to the small molecule inhibitors erlotinib,
gefitinib, and afatinib. Recognition of the dependence
of EGFR-mutated lung cancers on EGFR signaling
laid the groundwork for multiple randomized trials
comparing first-line EGFR TKIs to standard platinum
doublet chemotherapy. In each case, EGFR TKIs
produced superior response rates (RR) and progres-
sion-free survival (PFS) with lower rates of serious
toxicity (Sequist et al. J Clin Oncol. 2013;31[271:3327;
Zhou et al. Lancet Oncol. 2011;12[8]:735; Mok et al.

N Engl ] Med. 2009;361[10]:947). Based on these re-

sults, the National Comprehensive Cancer Network
(NCCN) recommends EGFR inhibitors as initial
therapy in patients with advanced, recurrent, or
metastatic non-small cell lung cancer (NSCLC) with
sensitizing EGFR mutations.

ALK-mutated lung cancer
ALK is the second most com-
mon oncogenic driver for which
targeted therapy has become
the standard of care in lung
cancer. Most often, mutations
occur as a short inversion in
chromosome 2p where the ALK
gene is fused with the echino-
derm microtubule-associated
protein like 4 (EML4) gene. The
EMLA4-ALK fusion protein is a constitutively active
kinase that drives cell growth. Crizotinib is a mul-
titargeted small molecule inhibitor of ALK, ROS1,
and MET. It was compared in phase 3 randomized
controlled trials with standard second line (PROFILE
1007) and first-line chemotherapy (PROFILE 1014).
Crizotinib not only improved RR and PFES but also
improved lung cancer symptoms and quality of life
when compared with chemotherapy (Shaw et al, N
Engl ] Med. 2013;368[25]:2385; Solomon et al. N Engl
J Med. 2014;371[237:2167. Based on these trials, crizo-
tinib is the recommended first-line therapy in patients
with ALK-positive NSCLC.

- |
DR. BECKER

Uncommon driver mutations

Multiple, less common driver mutations have also
been validated as therapeutic targets. ROS1 is a re-
ceptor tyrosine kinase of the insulin receptor family
that is mutated in 1% to 2% NSCLC. In a prospective
study of 50 patients with ROS1 rearrangement, 72%
of patients responded to crizotinib, and the duration
of response far exceeded that expected with con-
ventional chemotherapy (Shaw et al. N Engl ] Med.
2014;371[21]:1963). BRAF is a downstream signaling
mediator of KRAS that activates the MAP kinase
pathway and is mutated in 1% to 3% of NSCLC. In

a phase 2 study of patients with BRAF V600E muta-
tions, patients treated with the BRAF inhibitor vemu-
rafenib had a disease control rate of 56% (Peters et al.
J Clin Oncol. 2013;31[20]:341). MET, a transmembrane
tyrosine kinase receptor, is frequently dysregulated in
tumor cells via elevated expression with or without
gene amplification. There are case reports of respons-
es to crizotinib in patients with MET amplification,
and studies of crizotinib and cabozantinib in patients
with MET amplification or mutation are underway.
Fusions involving receptor tyrosine kinase RET gene
have been identified in 1% to 2% of NSCLC, and
there are case reports of responses to the RET kinase
inhibitors vandetinib and cabozantinib. Mutations in
HER2, an important oncogene in breast cancer, have
been reported to respond to the HER2 TKI afatinib.
While each of these driver mutations are individually
infrequent, in aggregate, they represent a substantial
fraction of lung cancer patients whose limited treat-
ment options may be expanded to include targeted
therapies.

Next generation tyrosine kinase inhibitors
With the superiority of targeted therapy over stan-
dard chemotherapy now well-established in EGFR-

and ALK-mutated lung cancers, focus has shifted to
developing superior TKIs. The second generation
ALK inhibitor ceritinib was recently FDA-approved
for patients whose disease has progressed on crizo-
tinib. Ceritinib is approximately 20 times more potent
than crizotinib and produced responses in 56% of
patients with crizotinib-resistant disease. In patients
whose disease has progressed on the currently avail-
able EGFR inhibitors, a secondary mutation, T790M,
can be identified in approximately 60% of tumor bi-
opsies and mediates resistance by reactivating EGFR
signaling. Rociletinib (CO-1686) and AZD9291 are
third generation EGFR TKIs that not only inhibit the
commonly mutated forms of EGFR but also inhibit
those bearing the T790M resistance mutation. Fur-
thermore, these drugs are more mutation-specific,
showing less inhibition of the wild type EGFR re-
ceptor that is responsible for the rash and GI toxicity
seen with other EGFR inhibitors. These novel TKIs
are first being used as second-line treatment but may
supplant the currently available TKIs as initial treat-
ment in the future.

Molecular testing

The advanced molecular characterization of lung
adenocarcinoma requires interdisciplinary coop-
eration between the physician performing the
diagnostic procedure, the pathologist, and the
oncologist for acquisition of adequate tissue and
its judicious use for molecular analysis. The ear-
liest approaches to molecular diagnostic testing
involved a combination of assays that each inter-
rogated genomic changes involving a specific gene
such as Sanger sequencing, immunohistochemis-
try, and FISH. This one gene-one test strategy was
most suitable when there were few genes to test.
As the number of actionable genomic alterations
increases, the amount of tissue required to carry
out these tests is also increasing. Multiplex testing,
along with standard FISH assays, has been success-
ful in comprehensive genotyping but fails to detect
gene rearrangements. Next generation sequencing
can detect several hundreds of cancer-related genes
in a single test. The NCCN guidelines strongly
recommend using multiplex or next generation se-
quencing for broader molecular profiling to detect
both common and rare driver mutations. Newer
technologies, such as detection of circulating tu-
mor cells and circulating tumor DNA, are being
developed to reduce the need for invasive biopsies
to obtain the genetic information required to guide
targeted therapy selection.

Targeted therapy offers superior efficacy and
tolerability in the treatment of advanced lung ade-
nocarcinoma. Molecular profiling to identify a treat-
able mutation has become a key component of the
care of these patients. It is hoped that the role of
targeted therapy will continue to expand to include
adjuvant treatment of early stage disease, and the
ALCHEMIST trial is enrolling patients to address
this question. The development of more and better
drugs capable of inhibiting the diverse driver mu-
tations found in lung adenocarcinomas is enabling
more patients to benefit from this advance in cancer
treatment.

Drs. Meghal and Becker are with Maimonides Cancer
Centet, Brooklyn, New York.



What is the role of
nitric oxide (NO) in
PAH and CTEPH?

PAH and CTEPH are associated with impaired
synthesis of NO, endothelial dysfunction,
and insufficient stimulation of the NO-sGC-
cGMP pathway

Intracellular cyclic guanosine monophosphate
(cGMP) plays an important role in regulating
processes that influence vascular tone,
proliferation, fibrosis, and inflammation

IN THE PRESENCE OF “

Adempas sensitizes soluble guanylate cyclase

(sGC) to endogenous NO by stabilizing sGC-NO

binding
Adempas directly stimulates sGC independently
of NO via a different binding site
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vasodilation

INDEPENDENTLY OF

Increased cGMP leads to vasodilation

Adempas (riociguat) tablets are indicated for the
treatment of adults with persistent/recurrent chronic
thromboembolic pulmonary hypertension (CTEPH), (WHO
Group 4) after surgical treatment, or inoperable CTEPH,
to improve exercise capacity and WHO functional class.

Adempas is indicated for the treatment of adults with
pulmonary arterial hypertension (PAH), (WHO Group 1),
to improve exercise capacity, WHO functional class and
to delay clinical worsening*

Efficacy was shown in patients on Adempas
monotherapy or in combination with endothelin
receptor antagonists or prostanoids. Studies establishing
effectiveness included predominantly patients with

WHO functional class II-III and etiologies of idiopathic

or heritable PAH (61% ) or PAH associated with connective
tissue diseases (25% ).

*Time to clinical worsening was a combined endpoint
defined as death (all-cause mortality), heart/lung
transplantation, atrial septostomy, hospitalization due to
persistent worsening of pulmonary hypertension, start of
new PAH-specific treatment, persistent decrease in 6MWD
and persistent worsening of WHO functional class.

WARNING: EMBRYO-FETAL TOXICITY

Do not administer Adempas (riociguat) tablets to a pregnant
female because it may cause fetal harm.

Females of reproductive potential: Exclude pregnancy before
the start of treatment, monthly during treatment, and 1 month
after stopping treatment. Prevent pregnancy during treatment
and for one month after stopping treatment by using acceptable
methods of contraception.

For all female patients, Adempas is available only through a
restricted program called the Adempas Risk Evaluation and
Mitigation Strategy (REMS) Program.

Adempas is contraindicated in:

Pregnancy. Adempas may cause fetal harm when administered

to a pregnant woman. Adempas was consistently shown to have
teratogenic effects when administered to animals. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this
drug, the patient should be apprised of the potential hazard to the fetus

Co-administration with nitrates or nitric oxide donors (such as amyl
nitrite) in any form.

Please see additional Important Safety Information, including Boxed Warning, throughout and Brief Summary of Prescribing Information
at end of advertisement.



Take your PAH and
CTEPH patients farther
with Adempas

In pulmonary arterial hypertension (PAH),
(WHO Group 1)

Randomized, multicenter, placebo-controlled clinical study of
443 adult PAH patients with predominantly WHO Functional
Class II-I1I. The primary endpoint was change from baseline
in BMWD at 12 weeks.

Concomitant administration with specific phosphodiesterase-5
(PDE-5) inhibitors (such as sildenafil, tadalafil, or vardenafil)
or nonspecific PDE inhibitors (such as dipyridamole or
theophylline).

Embryo-Fetal Toxicity. Adempas may cause fetal harm when
administered during pregnancy and is contraindicated for use in
women who are pregnant. In females of reproductive potential,
exclude pregnancy prior to initiation of therapy, advise use of
acceptable contraception and obtain monthly pregnancy tests. For
females, Adempas is only available through a restricted program
under the Adempas REMS Program.

Adempas REMS Program. Females can only receive Adempas
through the Adempas REMS Program, a restricted distribution
program.

Important requirements of the Adempas REMS program include
the following:

Prescribers must be certified with the program by enrolling and
completing training.

All females, regardless of reproductive potential, must enroll in
the Adempas REMS Program prior to initiating Adempas. Male
patients are not enrolled in the Adempas REMS Program.

Female patients of reproductive potential must comply with the
pregnancy testing and contraception requirements.

Pharmacies must be certified with the program and must only
dispense to patients who are authorized to receive Adempas.

Further information, including a list of certified pharmacies, is
available at www.AdempasREMS.com or 1-855-4ADEMPAS.

Hypotension. Adempas reduces blood pressure. Consider the
potential for symptomatic hypotension or ischemia in patients with
hypovolemia, severe left ventricular outflow obstruction, resting
hypotension, autonomic dysfunction, or concomitant treatment with
antihypertensives or strong CYP and P-gp/BCRP inhibitors. Consider a
dose reduction if patient develops signs or symptoms of hypotension.

BAYER, the Bayer Cross, and Adempas are registered trademarks of Bayer.

B Bayer HealthCare LLC

100 Bayer Boulevard, Whippany, NJ 07981 USA
E ©2015 Bayer HealthCare Inc.

& PP-400-US-1777 May 2015

Y Adem)|

I’iOCig uat tablets

0.5mg |1mg |1.5mg|2mg|2.5mg 9

In inoperable and persistent/recurrent chronic
thromboembolic hypertension (CTEPH), (WHO Group 4)

46m

Randomized, multicenter, placebo-controlled clinical study of
2671 adult patients with persistent/recurrent CTEPH
after surgery or who were inoperable. The primary
endpoint was change from baseline in 6MWD at
16 weeks.

improvement (mean) in
6MWD over placebo at Week 16
(95% CI: 25m-67m; p<0.0001)

Bleeding. In the placebo-controlled clinical trials, serious bleeding
occurred in 2.4 % of patients taking Adempas compared to 0 % of
placebo patients. Serious hemoptysis occurred in 5 (1 % ) patients
taking Adempas compared to O placebo patients, including

one event with fatal outcome. Serious hemorrhagic events also
included 2 patients with vaginal hemorrhage, 2 with catheter site
hemorrhage, and 1 each with subdural hematoma, hematemesis,
and intra-abdominal hemorrhage.

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

The most common adverse reactions occurring more
frequently (23 %) on Adempas than placebo were headache
(27 % vs 18 %), dyspepsia/gastritis (21 % vs. 8 % ), dizziness
(20% vs 13 %), nausea (14 % vs 11 %), diarrhea (12 % vs 8 %),
hypotension (10% vs 4% ), vomiting (10 % vs 7 %), anemia
(7% vs 2%), gastroesophageal reflux disease (5% vs 2 %),
and constipation (5% vs 1%).

Other events that were seen more frequently in Adempas
compared to placebo and potentially related to treatment
were: palpitations, nasal congestion, epistaxis, dysphagia,
abdominal distension and peripheral edema.

For important risk and use information, please see the
Brief Summary of the full Prescribing Information, including
Boxed Warning, on the next page.




ADEMPAS (riociguat) tablets, for oral use
Initial U.S. Approval: 2013

BRIEF SUMMARY of PRESCRIBING INFORMATION
For additional information, please see the full Prescribing Information at
www.adempas-us.com.

WARNING: EMBRYO-FETAL TOXICITY
See full prescribing information for complete boxed warning

¢ Do not administer Adempas to a pregnant female because it may cause
fetal harm. (4.1,5.1,8.1)

e Females of reproductive potential: Exclude pregnancy before start of
treatment, monthly during treatment, and 1 month after treatment
discontinuation. Prevent pregnancy during treatment and for one
month after treatment discontinuation by use of acceptable methods of
contraception. (2.3, 5.1, 5.2, 8.6)

¢ For females, Adempas is available only through a restricted program
called the Adempas REMS Program. (5.1, 5.2).

1  INDICATIONS AND USAGE

1.1 Chronic-Thromboembolic Pulmonary Hypertension

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

1.2 Pulmonary Arterial Hypertension

Adempas is indicated for the treatment of adults with pulmonary arterial
hypertension (PAH), (WHO Group 1), to improve exercise capacity, WHO
functional class and to delay clinical worsening.

Efficacy was shown in patients on Adempas monotherapy or in combination
with endothelin receptor antagonists or prostanoids. Studies establishing
effectiveness included predominately patients with WHO functional class
[I-111 and etiologies of idiopathic or heritable PAH (61%) or PAH associated
with connective tissue diseases (25%) [see Clinical Studies (14.2)].

4  CONTRAINDICATIONS

4.1 Pregnancy

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

4.2 Nitrates and Nitric Oxide Donors

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

4.3 Phosphodiesterase Inhibitors

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

5 WARNINGS AND PRECAUTIONS

5.1 Embryo-Fetal Toxicity

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

5.2 Adempas REMS Program

Females can only receive Adempas through the Adempas Risk Evaluation and

Mitigation Strategy (REMS) Program, a restricted distribution program [see

Warnings and Precautions (5.1)].

Important requirements of the Adempas REMS Program include the

following:

* Prescribers must be certified with the program by enrolling and completing
training.

e All females, regardless of reproductive potential, must enroll in the
Adempas REMS Program prior to initiating Adempas. Male patients are not
enrolled in the Adempas REMS Program.

* Female patients of reproductive potential must comply with the pregnancy
testing and contraception requirements [see Use in Specific Populations (8.6)].

¢ Pharmacies must be certified with the program and must only dispense to
patients who are authorized to receive Adempas.

Further information, including a list of certified pharmacies, is available at

www.AdempasREMS.com or 1-855-4 ADEMPAS.

5.3 Hypotension
Adempas reduces blood pressure. Consider the potential for symptomatic
hypotension or ischemia in patients with hypovolemia, severe left ventricular

outflow obstruction, resting hypotension, autonomic dysfunction, or
concomitant treatment with antihypertensives or strong CYP and P-gp/
BCRP inhibitors [see Drug Interactions (7.2) and Clinical Pharmacology
(12.3)]. Consider a dose reduction if patient develops signs or symptoms
of hypotension.

5.4 Bleeding

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

5.5 Pulmonary Veno-Occlusive Disease

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

6 ADVERSE REACTIONS
ITrE)eI]‘oIIowing serious adverse reactions are discussed elsewhere in the
abeling:

» Embryo-Fetal Toxicity [see Warnings and Precautions (5.1)]

* Hypotension [see Warnings and Precautions (5.3)]

* Bleeding [see Warnings and Precautions (5.4)]

6.1 Clinical Trials Experience

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

The safety data described below reflect exposure to Adempas in two,
randomized, double blind, placebo-controlled trials in patients with
inoperable or recurrent/persistent CTEPH (CHEST-1) and treatment naive or
pre-treated PAH patients (PATENT-1). The population (Adempas: n = 490;
Placebo: n = 214) was between the age of 18 and 80 years [See Clinical
Studies (14.1, 14.2)].

The safety profile of Adempas in patients with inoperable or recurrent/
persistent CTEPH (CHEST-1) and treatment naive or pre-treated PAH
(PATENT-1) were similar. Therefore, adverse drug reactions (ADRs)
identified from the 12 and 16 week placebo-controlled trials for PAH and
CTEPH respectively were pooled, and those occurring more frequently on
Adempas than placebo (>3%) are displayed in Table 1 below. Most adverse
reactions in Table 1 can be ascribed to the vasodilatory mechanism of action
of Adempas.

The overall rates of discontinuation due to an adverse event in the pivotal
placebo-controlled trials were 2.9% for Adempas and 5.1% for placebo
(pooled data).

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

Adverse Reactions Adempas % | Placeho %
(n=490) (n=214)

Headache 27 18
Dyspepsia and Gastritis 21 8
Dizziness 20 13
Nausea 14 11
Diarrhea 12 8
Hypotension 10 4
Vomiting 10 7
Anemia (including laboratory parameters) 7 2
Gastroesophageal reflux disease 5 2
Constipation 5 1

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

7  DRUG INTERACTIONS

7.1 Pharmacodynamic Interactions with Adempas

Nitrates: Co-administration of Adempas with nitrates or nitric oxide donors
(such as amyl nitrite) in any form is contraindicated because of hypotension
[see Contraindications (4.2) and Clinical Pharmacology (12.2)].

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



other phosphodiesterase inhibitors (for example, milrinone, cilostazole,
roflumilast) is limited.

7.2 Pharmacokinetic Interactions with Adempas

Smoking: Plasma concentrations in smokers are reduced by 50-60%
compared to nonsmokers. Based on pharmacokinetic modeling, for patients
who are smokers, doses higher than 2.5 mg three times a day may be
considered in order to match exposure seen in nonsmoking patients.
Safety and effectiveness of Adempas doses higher than 2.5 mg three times
a day have not been established. A dose reduction should be considered
in patients who stop smoking [see Dosage and Administration (2.4) and
Clinical Pharmacology (12.3)].

Strong CYP and P-gp/BCRP inhibitors: Concomitant use of riociguat
with strong cytochrome GYP inhibitors and P-gp/BCRP inhibitors such
as azole antimycotics (for example, ketoconazole, itraconazole) or HIV
protease inhibitors (such as ritonavir) increase riociguat exposure and may
result in hypotension. Consider a starting dose of 0.5 mg 3 times a day
when initiating Adempas in patients receiving strong CYP and P-gp/BCRP
inhibitors. Monitor for signs and symptoms of hypotension on initiation and
on treatment with strong CYP and P-gp/BCRP inhibitors. A dose reduction
should be considered in patients who may not tolerate the hypotensive effect
of riociguat [see Dosage and Administration (2.5), Warnings and Precautions
(5.3) and Clinical Pharmacology (12.3)].

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

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

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category X

Risk Summary

Adempas may cause fetal harm when administered to a pregnant woman
and is contraindicated during pregnancy. Adempas was teratogenic and
embryotoxic in rats at doses with exposures to unbound drug that were
approximately 8 times and 2 times, respectively, the human exposure. In
rabbits, riociguat led to abortions at 4 times the human exposure and fetal
toxicity with exposures approximately 13 times the human exposure. If
Adempas is used in pregnancy, or if the patient becomes pregnant while
taking this drug, apprise the patient of the potential hazard to the fetus [see
Boxed Warning and Contraindications (4.1)].

Animal Data

In rats administered riociguat orally (1, 5, and 25 mg/kg/day) throughout
organogenesis, an increased rate of cardiac ventricular-septal defect was
observed at the highest dose tested. The highest dose produced evidence
of maternal toxicity (reduced body weight). Post-implantation loss was
statistically significantly increased from the mid-dose of 5 mg/kg/day. Plasma
exposure at the lowest dose in which no adverse effects were observed is
approximately 0.4 times that in humans at the maximally recommended
human dose (MRHD) of 2.5 mg three times a day based on area under
the time-concentration curve (AUG) for unbound drug in rat and humans.
Plasma exposure at the highest dose (25 mg/kg/day) is approximately 8
times that in humans at the MRHD while exposure at the mid-dose (5 mg/kg/
day) is approximately 2 times that in humans at the MRHD. In rabbits given
doses of 0.5, 1.5 and 5 mg/kg/day, an increase in spontaneous abortions
was observed starting at the middle dose of 1.5 mg/kg, and an increase in
resorptions was observed at 5 mg/kg/day. Plasma exposures at these doses
were 4 times and 13 times, respectively, the human exposure at the MRHD.

8.3 Nursing Mothers

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

8.4 Pediatric Use
Safety and effectiveness of Adempas in pediatric patients have not been
established [see Nonclinical Toxicology (13.2)].

8.5 Geriatric Use

Of the total number of subjects in clinical studies of Adempas, 23% were 65
and over, and 6% were 75 and over [see Clinical Studies (14)]. No overall
differences in safety or effectiveness were observed between these subjects
and younger subijects, and other reported clinical experience has not identified
differences in responses between the elderly and younger patients, but greater
sensitivity of some older individuals cannot be ruled out.

Elderly patients showed a higher exposure to Adempas [see Clinical
Pharmacology (12.3)].

8.6 Females and Males of Reproductive Potential

Pregnancy Testing: Female patients of reproductive potential must have a
negative pregnancy test prior to starting treatment with Adempas, monthly
during treatment, and one month after discontinuation of treatment with

Adempas. Advise patients to contact their healthcare provider if they become
pregnant or suspect they may be pregnant. Counsel patients on the risk to
the fetus [see Boxed Warning, Dosage and Administration (2.3) and Use in
Specific Populations (8.1].

Contraception: Female patients of reproductive potential must use acceptable
methods of contraception during treatment with Adempas and for 1 month
after treatment with Adempas. Patients may choose one highly effective form
of contraception (intrauterine devices [IUD], contraceptive implants or tubal
sterilization) or a combination of methods (hormone method with a barrier
method or two barrier methods). If a partner’s vasectomy is the chosen
method of contraception, a hormone or barrier method must be used along
with this method. Counsel patients on pregnancy planning and prevention,
including emergency contraception, or designate counseling by another
healthcare provider trained in contraceptive counseling [See Boxed Warning].

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

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

10 OVERDOSAGE

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

17 PATIENT COUNSELING INFORMATION

See FDA-approved patient labeling (Medication Guide).

Embryo-Fetal Toxicity

Instruct patients on the risk of fetal harm when Adempas is used during

pregnancy [see Warnings and Precautions (5.1) and Use in Specific

Populations (8.1)]. Instruct females of reproductive potential to use effective

contraception and to contact her physician immediately if they suspect they

may be pregnant. Female patients must enroll in the Adempas REMS Program.

Adempas REMS Program

For female patients, Adempas is available only through a restricted program

called the Adempas REMS Program [see Warnings and Precautions (5.2)].

Male patients are not enrolled in the Adempas REMS Program.

Inform female patients (and their guardians, if applicable) of the following

important requirements:

* All female patients must sign an enrollment form.

* Advise female patients of reproductive potential that she must comply
with the pregnancy testing and contraception requirements [see Use in
Specific Populations (8.6)].

e Educate and counsel females of reproductive potential on the use of
emergency contraception in the event of unprotected sex or contraceptive
failure.

* Advise pre-pubertal females to report any changes in their reproductive
status immediately to her prescriber.

Review the Medication Guide and REMS educational materials with female

patients.

Other Risks Associated with Adempas

e Inform patients of the contraindication of Adempas with nitrates or nitric
oxide donors or PDE-5 inhibitors.

* Advise patients about the potential risks/signs of hemoptysis and to report
any potential signs of hemoptysis to their physicians.

e Instruct patients on the dosing, titration, and maintenance of Adempas.

* Advise patients regarding activities that may impact the pharmacology of
Adempas (strong multi pathway CYP inhibitors and P-gp/BCRP inhibitors
and smoking). Patients should report all current medications and new
medications to their physician.

¢ Advise patients that antacids should not be taken within 1 hour of taking
Adempas.

e Inform patients that Adempas can cause dizziness, which can affect the
ability to drive and use machines [see Adverse Reactions (6.1)]. They
should be aware of how they react to Adempas, before driving or operating
machinery and if needed, consult their physician.

Manufactured for:

Bayer HealthCare

Bayer HealthCare Pharmaceuticals Inc.
Whippany, NJ 07981

Manufactured in Germany
Issued May 2014

©2013 Bayer HealthCare Pharmaceuticals Inc.
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Survey reveals worldwide underuse of EGFR tests

BY MITCHEL L. ZOLER
Frontline Medical News

GENEVA - Testing for mutations
in the epidermal growth factor
receptor gene has revolutionized
treatment of advanced non—small
cell lung cancer, but a significant
proportion of patients with these
tumors, in North America as well as
elsewhere in the world, fail to un-
dergo mutation testing at the time
they are diagnosed.

Moreover, even when testing is
done and a mutation is identified, a
significant minority of patients do
not receive treatment with a drug
that can exploit their identified
mutation, based on results from a
recent, worldwide survey of more
than 500 clinicians who manage ad-
vanced lung cancer patients.

This finding “is
especially relevant
given recent reports
that overall survival is
increased compared
with chemotherapy
when patients receive
a specific thymidine
kinase inhibitor that
is matched to their
mutation type,” Dr.
James Spicer said at the
European Lung Cancer
Conference.

“The reasons why
many patients with
cancer that contains a
mutation in the EGFR
[epidermal growth
factor receptor] gene
receive chemotherapy first line need
to be understood,” said Dr. Spicer, a
medical oncologist at Guy’s Hospi-
tal, London.

He and his associates ran the
survey online during December
2014-January 2015 and received
responses from 562 clinicians in 10
countries who manage patients with
advanced non—small cell lung cancer
(NSCLC), including 412 oncologists,

The reasons why many patients with EGFR
mutations receive chemotherapy first line need to
be understood,” said Dr. James Spicer.

141 respiratory physicians, and 9
thoracic surgeons.

Each clinician treated, on average,
59 newly diagnosed stage-III or -IV
NSCLC patients every 3 months.
Responses came from 120 U.S. cli-
nicians and 41 from Canada, who
formed the North American group
of respondents. Another 251 clini-
cians practice in Europe (France,
Germany, Italy, Spain, and the UK.),
and 150 came from Asia (China, Ja-
pan, and Korea).

The Asian clinicians tested for the
presence of an EGFR mutation most
commonly, with 82% saying that they
consistently test and await the results
before starting treatment, 10% saying
they routinely tested but often did
not wait for the results before start-
ing treatment, and 8% not testing.

This contrasted with 24% of the

:?

North American clinicians and 23%
of those in Europe who said they
did not routinely use EGFR mu-
tation testing; 60% of the North
American and 57% of the European
clinicians said that they consistent-
ly test and use the results to guide
their treatment decisions, Dr. Spicer
reported.

Clinicians from all three conti-
nents showed a similar pattern of

Giants

in Chest Medicine

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

journal.publications.chestnet.org
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tion.

companies.

Key clinical point: A significant minority of advanced lung cancer patients
worldwide fail to receive initial treatment guided by EGFR-mutation testing.

Major finding: Among patients initially diagnosed with advanced lung cancer
17%-24% received conventional chemotherapy despite having an EGFR muta-

Data source: Online, worldwide survey of 562 clinicians who routinely manage
patients with advanced non-small cell lung cancer.

Disclosures: Survey was sponsored by Boehringer Ingelheim. Dr. Spicer has
been an advisor to and speaker on behalf of Boehringer Ingelheim and had
received research funding from the company. Dr. Mok has been a consultant
to and speaker on behalf of Boehringer Ingelheim as well as several other drug

reasons why they did not routinely
test all advanced NSCLC patients to
guide treatment decisions,

Tumor histology, for example in-
dicating squamous tissue, was the
top reason, cited by two-thirds to
three-quarters in the three regions,

followed closely by insufficient tis-
sue sample.

Poor performance status of pa-
tients was the third most common
reason, cited by 21% in Asia, 39% in
Europe, and 43% in North America.

Test results not arriving in a timely
manner was a problem primarily in
Europe and North America.

In Europe, 22% of responding cli-
nicians cited delays in getting results
and not wanting to wait on initiating
treatment as a reason for not testing
all patients. In North America, 24%
of clinicians cited this reason, com-
pared with 9% of Asian clinicians.

Perhaps most troubling was that,
even when testing identifies an EGFR
mutation, a significant minority of
clinicians on all three continents said
that they nonetheless use conven-
tional chemotherapy first and not a
thymidine kinase inhibitor.

Chemotherapy first was cited by
24% of clinicians in Europe, 19%
in Asia, and 17% in North America.

These results provide very interesting information
but need to bhe taken with a grain of salt, said Dr.
Tony S. Mok, the designated discussant.

In addition, 60% of the clinicians

in both Europe and North America
said that they do not take into ac-
count the specific EGFR mutation
identified by testing when deciding
on initial treatment, while 28% of
Asian respondents said that this was
their approach.

“These survey re-
sults provide very in-
teresting information
but need to be taken
with a grain of salt,”
commented Dr. Tony
S. Mok, the meeting’s
designated discussant
for the report. “You
need to be aware of
potential biases,” such
as how the survey se-
lected clinicians and
the reasons why other
clinicians did not re-
spond, information not
provided in Dr. Spicer’s
report, said Dr. Mok,
professor of clinical
oncology at the Chinese University
of Hong Kong and Prince of Wales
Hospital, Hong Kong.

Although there clearly is room
for improvement in how EGFR mu-
tation testing is performed world-
wide, with the potential to improve
specimen quality and cut the time
needed to get testing results, the
findings from this survey do not pro-
vide clear insights into the best ways
to improve EGFR mutation testing
in patients with newly diagnosed,
advanced NSCLC, he said.

The survey was sponsored by
Boehringer Ingelheim. Dr. Spicer has
been an advisor to and speaker on
behalf of Boehringer Ingelheim and
had received research funding from
the company. Dr. Mok has been a
consultant to and speaker on behalf
of Boehringer Ingelheim as well as
several other drug companies.

MiTCHEL L. ZOLER/FRONTLINE MEDICAL NEWS

mzoler@frontlinemedcom.com
On Twitter @mitchelzoler
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New agent targets EGFR resistance in NSCLC

BY MARY ANN MOON
Frontline Medical News

new agent targeting tumors that
develop resistance to EGFR ty-
osine kinase inhibitors proved
to be “highly active” in a phase I trial
involving 253 patients with advanced,
resistant NSCLC.

Most patients who initially respond
to EGER tyrosine kinase inhibitors
such as gefitinib, erlotinib, and afatinib
develop resistance and show disease
progression within 2 years, because
the tumors develop additional EGFR
mutations, particularly T790M resis-
tance mutations. Preliminary studies
suggested that a new oral agent,
AZD9291, would target T790M-me-
diated resistance. In a phase I trial to
assess its safety and efficacy, 127 study
participants had known EGFR T790M
mutations, and the remainder had
other or unknown mutations, said
Dr. Pasi A. Janne of the Lowe Center
for Thoracic Oncology and the Belfer
Institute for Applied Cancer Science,
Dana-Farber Institute, Boston, and his
associates.

The study — designed and funded by
AstraZeneca, which also collected and
analyzed the data in conjunction with

the scientific authors — was conduct-
ed at 33 sites in Japan, South Korea,
Taiwan, France, Spain, Germany, Aus-
tralia, the United Kingdom, and the
United States. Of the 239 patients who
could be evaluated for a response, 123
(51%) showed a partial or complete
response. In the subset of patients with
known EGFR T790M mutations, the
objective response rate was even high-
er, at 61%.

In contrast, the objective response

rate was 21% in the subset of 61 pa-
tients who did not have known EGFR
T790M mutations, the investigators
said (N. Engl. J. Med. 2015 April 30
[doi:10.1056/NEJMoa1411817]).
Median progression-free survival was
estimated to be 9.6 months in patients
with EGFR T790M-positive tumors, al-
though many are still alive and the final
survival data have yet to be calculated.
In contrast, progression-free survival
was 2.8 months in patients with EGFR

VIEW ON THE NEWS

Finding effective and relatively
safe agents to address drug re-
sistance in NSCLC is encouraging,
and there is every reason to be
cautiously optimistic about lung
cancer treatment. But it is almost
certain that cancer cells will contin-
ue to evolve and eventually develop
resistance to these agents also.

The keys to keeping up with
evolving cancers are to continue
performing genomic analysis of
resistant lesions and to translate
laboratory findings to the clinic as

Lab results need rapid clinical action

rapidly as possible.

Dr. Ramaswamy Govindan is with
the Alvin J. Siteman Cancer Center
at Washington University, St. Louis.
He reported receiving consulting fees
and honoraria from Pfizer, Merck,
Boehringer Ingelheim, Clovis Oncol-
ogy, Helsinn Healthcare, Genentech,
AbbVie, and GlaxoSmithKline. Dr.
Govindan made these remarks in an
editorial accompanying Dr. Janne’s
report (N. Engl. J. Med. 2015 April 30
[doi:10.1056/NEJMe1500181]).

T790M-negative tumors.

No dose-limiting toxic effects oc-
curred and therefore the maximal effi-
cacy dose with an acceptable level of
adverse events cannot be established
yet. The most common adverse events
were diarrhea (47% of patients), rash
(40%), nausea (22%), and decreased
appetite (21%). Serious events that
were considered to be possibly treat-
ment-related occurred in 6% of pa-
tients, and included one fatal case of
pneumonia and six cases of pneumo-
nitis-like events that resolved when the
drug was discontinued.

“A structurally distinct EGFR inhib-
itor, one that is selective for the mu-
tated form of EGFR, can be clinically
effective and has a side-effect profile
that is not dose limiting in the majority
of patients in whom T790M-mediated
drug resistance has developed,” the re-
searchers said.

Astra Zeneca is the maker of
AZD9291. Dr. Janne reported ties to
AstraZeneca, Boehringer Ingelheim,
Chugai, Pfizer, Merrimack, Clovis On-
cology, Roche, and Gatekeeper, as well
as several patents related to genetically
targeted cancer treatments; his associ-
ates reported ties to numerous industry
sources.
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CPAP by helmet better than face mask in children

VITALS

BY TARA HAELLE
Frontline Medical News

dministering continuous positive airway pres-

sure to children for acute respiratory failure

with a helmet leads to lower treatment fail-
ure rates and fewer air leaks and skin sores than
does using a face mask, a recent study found.

“These results suggest that helmet CPAP was

better tolerated than facial mask CPAP, with less
need for sedation,” reported Dr. Giovanna Chi-
dini of Ospedale Maggiore Policlinico, Milan,
and her associates.

Helmet CPAP was hetter tolerated
than facial mask CPAP, with
less need for sedation.

“Its application in mild pediatric acute respi-
ratory failure is feasible and free from adverse
events, thus allowing longer treatment than
with the mask™ (Pediatrics 2015 March 16 [doi:
10.1542/peds.2014-1142]).

The authors randomly assigned 30 infants, all
experiencing mild acute respiratory failure result-
ing from respiratory syncytial virus (RSV), to re-
ceive CPAP from a helmet or from a face mask.

Treatment failure occurred in 17% (3 of 17
infants) of those using the helmet CPAP but in
54% (7 of 13) of those receiving CPAP with a face

Key clinical point: Helmet CPAP is superior to facial mask CPAP for acute respiratory failure in children.

Major finding: Seventeen percent of helmet CPAP patients and 54% of face mask CPAP patients experi-
enced treatment failure, mainly because of intolerance.

Data source: A multicenter, randomized, controlled trial involving 30 infants receiving CPAP either by hel-
met or face mask for RSV-induced acute respiratory failure.

Disclosures: The study did not receive external funding, and the authors reported no disclosures.

mask, primarily because of intolerance (P = .009).

Infants who did not tolerate the face mask
did successfully tolerate the helmet after being
switched.

All the infants receiving face mask CPAP re-
quired sedation, compared with 35% of those
receiving helmet CPAP (P = .02), and more air
leaks and skin sores occurred in the face mask
group, despite use of protective pads.

Gas exchange and breathing patterns improved
equally with both CPAP
methods, but all infants re-
quired intubation within the
first 24 hours because of
worsening gas exchange.

No major adverse events,
including cardiac arrest,
pneumothorax, or safety
system failures, occurred in
either group.

Number of days on CPAP
and the CPAP application

EDITOR’S COMMENT

Dr. Susan L.
Millard, FCCP,
comments: This
is an interesting
concept and I
would love to see
a larger study
address this issue.

time in the first 24 hours were similar across
both groups. Length of stay in the pediatric
intensive care unit did not significantly differ be-
tween the two groups, and no gastric distension,
eye irritation, or mortality occurred in either
group.

“The pediatric helmet was introduced in clin-
ical practice to increase the infant’s comfort
while on CPAP,” Dr. Chidini and her associates
wrote. “The helmet is supposed to have sever-
al advantages over nasal or
whole-face masks: it allows
free movement of the in-
fant’s head as well as a good
interaction with the environ-
ment while maintaining a
good seal without compres-
sion,” they said.

No standardized measure
of comfort has yet been
established, however, the re-
searchers added..
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Swallow test may raise respiratory infection risk

BY DEEPAK CHITNIS
Frontline Medical News

SAN DIEGO - There is no clear clinical benefit
to diagnosing and treating infants who have ab-
normal swallowing, according to the results of a
video fluoroscopic swallow study (VESS).

Furthermore, in certain cases, the study could
be associated with an increased risk of develop-
ing acute respiratory infections (ARI) in these
populations.

In a retrospective cohort study, Dr. Eric R.
Coon of the University of Utah, Salt Lake City,
and his colleagues examined data on all infants
aged 12 months or younger who underwent
VESS from 2010 to 2012 at Primary Children’s
Hospital in Salt Lake City.

“Providers implicitly believe that infant swal-
lowing abnormalities lead to future respiratory
illness,” Dr. Coon said at the annual meeting of
the Pediatric Academic Societies.

“However, data for that link is limited to
descriptive case series, and studies relying on
subjective definitions of aspiration that don’t
include radiographic confirmation [and] inter-
ventions for swallowing abnormalities have not
been shown to improve important clinical out-
comes,” he added.

The investigators looked at all inpatient, out-
patient, and emergency department ARI cases
in the Intermountain Healthcare system, a net-
work of 22 hospital centers servicing five states,

VITALS

Key clinical point: Infants with swallowing abnor-
malities who are tested with video fluoroscopic
swallow study are not at any less of a risk to devel-
op an acute respiratory infection, and at least one
type of swallowing abnormality poses an increased
risk for an ARI.

Major finding: Thirty-four percent of infants demon-
strated oropharyngeal aspiration; silent aspiration
of thick feeds had the lowest mean days to ARI
(581) and highest mean number of ARIs (2.39).

Data source: Retrospective cohort study of 576 in-
fants (age <12 months) during 2010-2012.
Disclosures: Dr. Coon did not report any relevant
disclosures.

over the same time period in patients who expe-
rienced ARI between their first VFSS and age 3
years.

ARI was defined as either bronchiolitis, asth-
ma, pneumonia, or aspiration pneumonia, and
was identified via IDC-9 codes.

Out of 576 infants, 199 (34%) exhibited oro-
pharyngeal aspiration, 79 (14%) showed penetra-
tion, and 298 (52%)were classified as “normal.”
Of the 199 with aspiration, 38 (19%) had thin
aspiration and cough, 11 (6%) had thick aspira-
tion and cough, 93 (47%) had thin aspiration and
were silent, and 57 (28%) had thick aspiration
and were silent.

Those deemed “thick aspiration, silent,” how-

ever, averaged 581 days to ARI, the shortest of
any cohort, and a mean of 2.39 ARIs per sub-
ject.

“Thin aspiration, cough” subjects had 638 mean
days to ARI and a mean of 1.63 ARIs; “thick as-
piration, cough” subjects had a mean of 750 days
to ARI and 0.55 mean number of ARIs; and “thin
aspiration, silent” had an average of 669 days to
ARI and a mean of 1.69 ARIs (P < .05).

Those in the normal, or control, cohort aver-
aged 715 days to ARI and 1.36 ARIs, while those
with just penetration averaged 681 days to ARIs
and 1.53 ARIs per subject (P < .05).

Cox regression models were used to calculate
data time to first ARI, and Poisson regression
was used for data on total number of ARIs expe-
rienced.

Taking into account subject’s age at initial
test, presence of complex chronic conditions in
each subject, result of VFSS and type of aspira-
tion intervention, silent aspiration with thick-
ened feed yielded a Cox hazard ratio of 1.30 and
a Poisson hazard ratio of 1.47, higher than all
the others.

“The clinical importance of [VFSS]-detected
abnormalities remains unclear, making them
high-risk for overdiagnosis,” concluded Dr.
Coon.

“Patients may not experience net benefit, but
may in fact be harmed,” he concluded.

dchitnis@frontlinemedcom.com
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BY DR. TIMOTHY MORRIS,
FCCP
NAMDRC President

PHIL PORTE
NAMDRC Executive Director

AMDRC, CHEST, and nine

other pulmonary societies and

patient groups joined together
to submit a formal request to the
Centers for Medicare & Medicaid
Services (CMS) to rescind a key por-
tion of a 2001 Decision Memo that
requires establishment of an artifi-
cial airway when home mechanical
ventilation is medically indicated.

The 2001 Decision Memo states

that noninvasive mechanical ven-
tilation “is distinguished from the
invasive ventilation administered via
a securely intubated airway, in a pa-
tient for whom interruption or fail-
ure of respiratory support leads to
death.” There are notable problems
with that statement today, especial-
ly when advances in noninvasive
mechanical ventilation, both in the
hospital, as well as in other settings
such as the home, have made NIV

the standard of care for certain pa-
tients.

Also, the Durable Medical Equip-
ment Medicare Administrative Con-
tractors (DME MACs) continue to
reference the 2001 Decision Memo
as justification for recent revisions
to their respiratory assist device
(RAD) policies. The multisociety

The policy states noninvasive
mechanical ventilation “is
distinguished from invasive
ventilation administered via a
securely intubated airway, in a
patient for whom interruption
or failure of respiratory
support leads to death.”

request focuses not only on the
need to remove the concept of an
artificial airway as a requirement for
home mechanical ventilation but
also makes detailed recommenda-
tions for CMS to consider.
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This supplement to CHEST Physician
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NAMDRC REPORT

Physician and patient groups weigh in on outdated CMS policy

1. The request defines a mechanical
ventilator as a device capable of
delivering pressurized gas (either
through a secured artificial airway
or through a mask or mouthpiece)
in a manner that repeatedly supplies
a physiological
tidal volume to
the lungs suffi-
cient to improve
or fully sustain
respiration.

2. Mechanical
ventilation is de-
fined as the use
of a mechanical
ventilator on

a patient in whom interruption or
failure of this device can reasonably
be expected to lead to eventual or
rapid clinical deterioration leading
to medical harm or even death.

DR. MORRIS

NOTE: This emphasis is particu-
larly important as CMS continues to
ignore FDA classifications for cer-
tain devices, creating its own nebu-
lous category of devices known as
“respiratory assist devices.” There is
no reference in the clinical literature
to these devices prior to the unilat-
eral move by HCFA/CMS to create
these classifications, ostensibly to
circumvent current Medicare law
that stipulates that certain ventila-
tors must be paid under a “frequent
and substantial servicing” payment
methodology. By claiming the devic-
es are not ventilators as FDA indi-
cates but actually respiratory assist
devices, the agency avoids meeting
statutory payment requirements.

The request also recommends
three distinct categories for CMS
to consider in a revamped Decision
Memo that would create three class-
es for payment purposes:

e use 16-plus hours per day;

e use of a mechanical ventilator
greater than nocturnally alone
or approximately greater than 8
hours, but less than 16 hours per
day;

e and use of a mechanical ventilator
(RAD) just nocturnally or up to 8
hours per day.

Detailed clinical parameters are
also recommended in addition to ac-
tual usage time.

The experts from various societies
that crafted this recommendation
recognized that such an approach is
not optimal but would represent a
dramatic improvement on current

CMS policies for RADs and home
mechanical ventilators. The request
concludes with the following state-
ment:

Adopting the clinical parameters
suggested, in tandem with docu-
mented actual
usage, would
add clarity to
a modified De-
cision Memo.
Furthermore, if
adopted, these
suggestions
should enable
appropriate
use of more
sophisticated
frequent and substantially serviced
equipment to recipients who stand
to benefit from it and not arbitrari-
ly denying it to the noninvasively
ventilated group who are clearly in
just as much need for more sophis-
ticated equipment as the invasively
ventilated patients. Therefore, a
Decision Memo change that clari-
fies for the DME MAC contractors
that reasonable criteria to afford
access to the two less intensive cat-
egories noted above would ensure
that less ill patients have access to
more appropriate, less expensive,

MR. PORTE

The request also recommends
three distinct categores

for CMS to consider in a
revamped Decision Memo that
would create three classes
for payment purposes.

more easily portable devices, and
their providers will not be forced to
seek alternative pathways due to the
regulatory barriers, as has been the
case recently.

CMS has several options to con-
sider. On some occasions, CMS
simply repeals outdated policies,
the effect of which is to leave policy
decisions and clarifications to its
contractors.

Alternatively, CMS could choose
to update the 2001 Decision Memo
to reflect current standards of
care. Or, although unlikely, it could
choose to stand by the 2001 De-
cision Memo and demand that an
artificial airway be present for bene-
ficiaries who need home mechanical
ventilation.



President’s Report: Collaboration across CHEST

BY DR. CURTIS N. SESSLER, FCCP
President, CHEST

ow that I am at the midway point in my

presidential term, I would like to share

good news about recent activities that are
the result of exceptional collaboration.

This month marked a major milestone, as
CHEST launched a robust, new association
management software (AMS) system to improve
and simplify the way that members engage with
us online. Go-live has gone smoothly, and the
CHEST staff is quickly addressing the minor is-
sues members and customers have encountered.
Congratulations to the entire CHEST staff on a
successful launch.

The Innovation, Simulation, and Training
Center in Glenview continues to be an import-
ant center of activity. So far, we have attracted
more registered participants to this year’s cours-
es than we had in FY13-14, and participation is
expected to top 900 learners. Ultrasound courses
continue to attract the largest attendance, but
newer simulation courses, like the Comprehen-
sive Pleural Procedures course in June and Dif-
ficult Airways course in August, are expanding
our offerings for the busy clinician.

CHEST continues to collaborate with the
Chinese Thoracic Society on several fronts. In
April, Dr. Darcy Marciniuk and colleagues trav-
eled to China to continue CHEST’s work on
collaborative development of a PCCM specialty

for Chinese physicians. In July, we’ll be back in
China offering a “Best of CHEST” program in
Beijing, and we’ll also be meeting with Chinese
program committee representatives for CHEST
World Congress (CWC) 2016. Registration for
the April 2016 meeting will open before the Chi-
nese Thoracic Society meeting in September.

The CHEST Foundation is having an outstand-
ing year, as well. New efforts
include the “I'm in the Fam-
ily” campaign, a new Donor
Spotlight newsletter, and the
launch of patient-focused pub-
lic education tied to disease
awareness months. This new
program, which is the fastest
growing in the foundation,
will account for one-third of
the CHEST Foundation’s in-
come this year, while increas-
ing visibility—including presence during Green
Bay Packers’ games, the Daytona 500, and at the
Indy 500. CHEST and the foundation also will lead
the way with promotional efforts in lung cancer
awareness by helping sponsor “World Lung Cancer
Day” this year on August 1.

On the membership front, CHEST continues
to retain more than 90% of its members year-to-
year, while introducing a new membership model
this month that expands membership to students,
interns, and residents, as well as to the broader in-
terdisciplinary team of chest medicine profession-

DR. SESSLER

als. We want to continue to be a welcoming home
for our chest medicine trainees — fellows, and as
of April 30 this year, 1,757 fellows (92% of all US
chest medicine fellows) — are members of CHEST.
By creating new opportunities for students and
allied health professionals to become engaged in
CHEST, and opening FCCP eligibility to distin-
guished professionals beyond physicians and PhDs
, we expect membership and leadership participa-
tion will grow, as well.

More than 100 leaders from CHEST commit-
tees and the Board of Regents visited CHEST
Global Headquarters for meetings in April, where
some significant progress on a number of fronts
was made. Highlights include the following:

e The Board of Regents approved an update to
CHEST bylaws, opening Fellowship to all health-
care professionals who meet updated FCCP quali-
fications.

e Key stakeholders contributed to discussions
around updating our strategic plan and organi-
zational goals, ensuring that the essential work
done by our volunteer groups continues to align
with the direction of the organization.

e Committee, board, and staff leaders partici-
pated in conflict resolution training.

¢ CHEST journal staff held an all-day meeting
with Elsevier staff in an effort to start mapping
editorial and production workflows for the up-
coming transition to Elsevier being our journal
publisher in 2016.

Continued on page 50

Comprehensive
Bronchoscopy
With EBUS

September 24-26

Innovation, Simulation,
and Training Center

Glenview, lllinois

Zz CHEST

AMERICAN COLLEGE
of CHEST PHYSICIANS

This 3-day intensive course is an excellent hands-on
learning opportunity for health-care professionals
interested in refreshing and advancing bronchoscopy

skills.

Attend to experience:
Who Should Attend?

Pulmonologists, physicians, intensivists,
advanced practice nurses, respiratory
therapists, and physician assistants from
critical care medicine, intensive care
medicine, and thoracic medicine are
encouraged to attend.

bronchial brushings and biopsy, managing airway
bleeding, and foreign body aspiration.

M Case-based, interactive sessions to encourage
honest, individual responses. Group responses will
allow faculty to focus on both group and individual

learning needs.

> Register Now chestnet.org/live-learning

Learn new skills and refresh your
knowledge with experts in bronchoscopy
and procedure-related training.

M Hands-on training, including techniques for EBUS-
guided TBNA and foreign body removal using
flexible bronchoscopic techniques, and more.

M Cognitive and skills testing on issues essential
to EBUS scope and processor knobology, endo-

Offered with the support of

s EREREAR

"CHINA

Shanghai e April 15-17

= CHEST

World Congress

SHANGHAI, CHINA e APRIL 15-17

Don't miss CHEST World Congress 2016, organized with

support of the Chinese Thoracic Society. The congress

will connect clinicians from around the world to offer:

m Relevant, innovative, and diverse education
opportunities similar to the CHEST Annual Meeting
in North America

m Original research and guideline recommendations
from the journal CHEST

m Networking and social opportunities with influential
international professionals from your field

> Watch for Details chestnet.org



here’s nothing more Canadian than hockey,

and nothing as “quintessential Montréal” as

Mount Royal, the namesake of the city. When
CHEST travels to Montréal for the CHEST Annual
Meeting 2015, October 24 to 28, you'll have the
opportunity to make the most of your visit. In
your free time, you can explore all of the classic
and eclectic Montréal activities.

First up: Mount Royal. Mount Royal Park has sta-
tus similar to New York’s Central Park. This moun-
tain, located immediately west of downtown, is
nicknamed the “lungs of Montréal.” It’s fitting that
every chest medicine professional should visit this
city landmark and enjoy breathtaking views of the
city skyline and year-round activities.

CHEST 2015: Quintessential Montréal, one-of-a-kind meeting

After you get your exercise at Mount Royal, you
may be looking to sit back, relax, and be enter-
tained. Take in a show at Place des Arts located in
the heart of the Quartier des spectacles on Saint
Catherine Street. This cultural complex is made
up of six performance halls and has 8,000 seats for
spectators to enjoy theater, opera, dance, musicals,
concerts, and much more.

If music and theater aren’t your speed, perhaps
you’d rather take in a hockey game at Montréal’s
Bell Centre. Locals are devoted to the Canadiens,
the most-winning franchise in the NHL. When
in Canada, live like a local and cheer for the aptly
named Canadiens!

If you're looking for a more cultural experience,

check out the Montréal Museum of Fine Arts. The
museum acquires and promotes works by artists of
yesterday and today, local and international. You'll en-
joy paintings, sculptures, graphic arts, photographs,
and decorative art objects displayed in four pavilions.

And you can't return home without filling your
suitcase with something you found on a shopping
excursion. Montréal is a shopper’s paradise with
these must-see destinations:

Jean-Talon Market: Located in the
heart of Little Italy, this farmer’s mar-
ket serves up fresh food to crowds year-
round.

Underground City: This multilevel

In Memoriam

ast President (1980-1981) of

the American College of Chest
Physicians, Dr. John (Jack) G. Weg,
Master FCCP, died on May 3, 2015.
Jack had a distinguished career of
more than 40 years at the Univer-
sity of Michigan in
Ann Arbor, where he
continued to serve as
Professor Emeritus of
Internal Medicine in the
Division of Pulmonary
and Critical Care Med-
icine at the time of his
passing. Jack’s involve-
ment with CHEST sim-
ilarly spanned almost 40
years and included not
only his term as Presi-
dent and being honored
as a Master Fellow but
also serving as chair of numerous
committees and courses, and being
a long-time member of the CHEST
Editorial Board. In a recent video
interview slated for CHEST’s Gi-
ants in Chest Medicine series, Jack

DR. WEG

cited one of his greatest education
accomplishments as his involve-
ment with the creation and intro-
duction of ACCP-SEEK. He was
the CHEST Department Editor for
“"ACCP-SEEK Board Review Ques-
tion of the Month” for
10 years. Jack prided
himself on encouraging
young physicians to get
involved with CHEST,
and he worked with the
organization through
the years to continually
enhance the quality of
the education the orga-
nization provided for
physicians, nurses, and
other medical profes-
sionals. All who had the
pleasure of knowing
Jack will miss him and will remem-
ber the important role he played in
helping establish modern clinical
pulmonary medicine. We extend
heartfelt condolences to the Weg
family.

COURTESY WIKIMEDIA COMMONS/JUSTLIZA/CREATIVE COMMONS

network of tunnels and stairs connects
shopping malls, metro stations, offices,
schools, hotels, concert halls, and more.

Saint Catherine Street: Find many of
Montréal’s prominent retailers on this
primary street in downtown Montréal.

Saint Denis Street: This trendy, up-
scale street is home to lots of shops and
restaurants and is a major thoroughfare
in downtown Montréal.

Montréal will keep you entertained with its
distinct charm and many activities. CHEST 2015
will keep you busy with many different learning
formats and sessions. You'll receive an insightful
education and a one-of-a-kind experience.

Learn more and register today at
chestmeeting.chestnet.org.

This month in CHEST: Editor’s Picks

BY DR. RICHARD S. IRWIN,

MASTER FCCP
Editor in Chief

Supplementing Defect in Club Cell
Secretory Protein Attenuates Air-
way Inflammation in COPD.

By Dr. A. Gamez et al.

Patients With Ebola Virus Disease.
By Dr. P Torabi-Parizi et al.

RECENT ADVANCES IN CHEST MEDICINE
BLUE-Protocol and FALLS-Proto-
col: Two Applications of Lung Ul-
trasound in the Critically Ill.

By Dr. D. A. Lichtenstein.

A Pilot Study of the
Noninvasive Assessment
of the Lung Microbiota
as a Potential Tool for
the Early Diagnosis of
Ventilator-Associated
Pneumonia. By Dr. A. K.
May et al.

Short Telomeres, Telo-

CONTEMPORARY REVIEWS IN
CriTicaL CARE MEDICINE
Mechanical Ventilation
for Severe Asthma. By
Dr. J. Leatherman.

CONTEMPORARY REVIEWS

IN SLEEP MEDICINE
Surgical Management
of OSA in Adults. By Dr.

meropathy, and Sub-

clinical Extrapulmonary Organ
Damage in Patients With Intersti-
tial Lung Disease. By Dr. G. George
etal.

COMMENTARY — AHEAD OF THE CURVE
Ethical and Practical Consider-

ations in Providing Critical Care to

D. F. Smith et al.

Topics IN PRACTICE MANAGEMENT
Clinical and Billing Review of Ex-
tracorporeal Membrane Oxygen-
ation. By Dr. J. M. Blum et al.
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e Central Maine MOoUNT NITTANY

Medical Center HEALTH
The Central Maine Medical Family

FRUNTLINE Mount Nittany Health Pulmonologist Opportunity

MEDICAL COMMUNICATIONS Inpatient Pulmonary/Critical Care Position in Maine: Position Highlights include:

Mount Nittany Physician Group currently provides a range of pulmonary
medicine services including interventional procedures, allergy/immunology,
and sleep medicine.

Join a vibrant Inpatient Pulmonary and Critical Care group of five
in beautiful Maine! Central Maine Medical Center (CMMC) is

T seeking a BC/BE Pulmonary/Critical Care Physician to help provide * Established practice with 6 physicians and growing patient demand within an
pulmonary and critical care services to medical, surgical, trauma, expanding health system - o
Brand New Day and cardiac patients. * Mix of outpatient pulmonary medicine/procedures and inpatient pulmonary
for CHEST Logo ' consults.
/ * Fully integrated EMR, electronic documentation and order entry
Products CMMC is a 250 bed, full service regional referral center with busy « Limited intensivist work available if desired, not required
trauma, cardiothoracic, interventional radiology, vascular, and
neurosurgical programs. We have a state-of-the art 19 bed ICU and Mount Nittany Medical Center, located in State College, PA, is a not-for-
a separate 16 bed cardiothoracic unit. profit, 260 bed, acute care facility housing both inpatient and outpatient

medical/surgical services. Itis a growing and thriving facility offering
unparalleled patient-focused care made all the more distinctive by excellent
physicians, ease of access and facilities and systems engineered for the best
in patient care.

Competitive salary and benefits including CME, paid vacation, student
loan repayment, 403b match, and relocation fees. Work schedule
revolves around a 6 day on and 6 day off philosophy, with no longer

than 12 hour shifts per day. There is no outpatient clinic work. State College, home to Penn State University, is a vibrant college town. It offers a
diverse culture, a beautiful environment, excellent public and private schools,
countless options for dining, theatre, sports and recreation, nightlife and more. This
Residents and visitors enjoy an extraordinary lifestyle that revolves is all located within a safe, friendly community that makes the area perfect for raising
around top school systems, ski resorts, lake and ocean water spotts, a family. University Park Airport is located only five miles from town and State
i College offers easy access to Interstates 80 and 99.
theatre, and world-class dining.

> Purchase at: chestcollection.com

Shelly Palumbo

Z-CHEST Interested applicants may submit CV to Julia Lauver, Medical Staff Physician Recruiter
ERESSERE Recruiter, Central Maine Medical Center, 300 Main Street, Lewiston, %ﬂié‘;"ggg;’“ (814)556-6223
Al : g . - or -
ME 04240, Email: Ji_auwfr-_c,!crn hc.org.. Fax: 207/795-5696. michele.palumbo@mountnittany.org
Call: 800/445-7431. Visit our website, www.cmme.org. www.mountnittany.org

Breaking news.

Insightful commentary.

Disclaimer

Available 24/7 From the #1 Respiratory

Moo bl Chest Physician assumes the statements made in classified advertisements are accurate, but cannot investigate the statements and assumes
ews Publication

no responsibility or liability concerning their content. The Publisher reserves the right to decline, withdraw, or edit advertisements. Every
= CHEST phetion d effort will be made to avoid mistakes, but responsibility cannot be accepted for clerical or printer errors.

Faaternd Topie:

Cardiac Intensivist

d“ U N I V E R S I T Y OPPORTUNITY IN SOUTH FLORIDA

S| | | SR TToas Jome e peTOR OGRS Tee T | N
m of COLO RP\ DO HEALTH Memorial Healthcare System is seeking critical care
physicians, dedicated to night shifts, to join the critical

> chestphysician.org care team. Successful candidates will demonstrate

. excellent clinical skills, a broad knowledge base in
Z CHEST FOI't COHlI’lS, COloradO critical care and dedication to providing high-quality,
evidence-based care. Applicants must be BC/BE in
critical care medicine. Previous experience in managing

Colorado Health Medical GI'OU.p iS cardiac surgery patients is a plus but not a requirement.
. X . Physician(s) would have exposure to all aspects of the
e seeklng a Pulmonolog]st/Cr]t]cal Care care of cardiac surgery patients, including mechanical
Glants trained physician Sleep Medicine devices, advanced heart failure patients, ECMO and
. transplant.
Will rotate in two hospitals and our ool U o ke e
interviews from some of Loveland based clinic. Callis 1:11 ° :;%:};L\ﬁr?g?p:gnhgﬁ salary differential for the
o al nights and 1:5-6 weekends. Physician i
to chest medicine. . . These are full-time employed positions within the multi-
will be dOll’lg general Pulm/CC specialty Memorial Physician Group. The positions offer
. competitive benefits and a compensation package
procedures and read Sleep studies from that is commensurate with training and experience.

Professional malpractice and medical liability are
covered under sovereign immunity.

outlying facilities.
journal.publications. .
i If interested, email your CV to sﬁ%ﬁfﬁ?ﬁ‘sﬂ;!mm
Briann.Leone@uchealth.org

TEW

memorialphysician.com




FCCP designation opened

he Fellow of the American Col-

lege of Chest Physicians (FCCP)

designation has been expanded to
a broader audience of chest medicine
professionals to align with CHEST"s
focus on engaging the entire chest
medicine team. FCCP requirements
also have been updated. The following
new requirements are now in place:

 FCCP applicants must demonstrate
excellence in one or more of the
following key domains: excellence in
clinical chest medicine; certifications,
recognition, and awards; leadership,
teaching, and patient education; publi-
cations and abstracts; and conferences.
 FCCP applicants must be CHEST
members for 2 or more years at the

Enhanced or Premium level of mem-
bership.
¢ FCCP applicants must be board-cer-
tified or hold a professional degree.
All FCCP applications are reviewed
on an individual basis, based upon
the requirements outlined above, or
equivalent qualifications.
These changes to the FCCP desig-

more broadly

nation apply to all future applicants.
Current FCCPs will not be required
to submit additional material to
maintain the FCCP designation but
must remain an active member at
the Enhanced or Premium member-
ship level. Complete requirements
and application details are available
at chestnet.org.

Continued from page 47

* Dr. Richard Irwin, Dr. Cindy French, and the
CHEST journal Associate Editors held a productive
strategic planning meeting with Elsevier and jour-
nal staff, identifying key areas for which Elsevier
can provide data that will help in making informed
decisions about the journal and its content moving
forward.

* Journal staff conducted a half-day training session

It's a Brand New Day
for CHEST Logo Products 4 ‘

> Purchase at: chestcollection.com

Z CHEST
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on the Scholar One Manuscript Central system with
Dr. John Heffner, who has been appointed as the
Deputy Editor of CHEST.

¢ Education Commiittee approved a new commit-
tee structure that better defines its role and will better
serve to support our activities.

* Council of NetWorks came up with a scorecard
concept for how they will track NetWorks progress
and engagement going forward.

¢ Guidelines Oversight Committee discussed estab-

Erratum/Clarification

In the January 2015 issue of CHEST Physician, on
pages 22-23, the article states, “Four products are ap-
proved in the United States, which include nebulized
and dry powder forms of tobramycin and colistin
and nebulized aztreonam ... [and] inhaled dry pow-
der ciprofloxacin.” Correction: the only FDA-ap-

CLASSIFIEDS

Also available at MedJobNetwork.com

lishing a clear vision for our guidelines portfolio and
tackled policy matters, such as opening guidelines
up for a public comment period and seeking broader
funding to support development efforts.

The leadership and collegiality I witnessed
throughout all of these meetings made me proud to
serve among such a committed group of chest med-
icine professionals. I look forward to the next half of
my term, as we continue to collaborate on efforts
that advance the mission and vision of CHEST.

proved inhaled antibiotics include tobramycin and
aztreonam for CF only. Neither inhaled colistin nor
ciprofloxacin is approved by the FDA for any condi-
tion. Further, the mention of “off-label” nebulized
medications was not intended to “encourage” their
use, which is subject to individual institutions and
restrictions applied in such institutions.

PROFESSIONAL OPPORTUNITIES

Delivering

state-of-the-art care today.
Developing the

treatments of tomorrow.

Faculty Member

The Division of Pulmonary Critical Care and Sleep
Medicine at Mt Sinai St Luke’s and Mount Sinai
Roosevelt is seeking a Faculty member suitable for
appointment to the Assistant or Associate Professor
level to the Icahn School of Medicine.

Responsibilities will include developing an ambulatory pulmonary
practice in the Division's Faculty Practice, attending Divisional
Clinics and leading in-hospital consultation rounds. Evidence of
scholarly activity and teaching ability will be attributes considered
favorably. Mount Sinai Medical Center in New York is nationally
recognized as a center of excellence in patient care and is an
equal opportunity/affirmative action employer.

Letters of interest and C.V. to Dr Edward Eden, Chief of the
Division of Pulmonary Critical Care and Sleep Medicine.

Room 3A-55 | Mt Sinai Roosevelt Hospital | 1000 10th Avenue | NY, NY 10019

eeden@chpnet.org

Mount
Sinai

The Mount Sinai Health System is an equal opportunity
employer. We promote recognition and respect for
individual and cultural differences, and we work to make our
employees feel valued and appreciated, whatever their race,
gender, background, or sexual orientation.

EOE Minorities/Women/Disabled/Veterans

Beaumont’

HEALTH
SYSTEM

Disclaimer

Chest Physician assumes the statements made

Pediatric Pulmonologist

The selected candidate will be integral in supporting
further growth and development of the Division.

despite not advertising in the community.

vitae to Amy Anstett amy.anstett@beaumont.edu
office number 248-551.1574

Beaumont Health System is an
equal employment/affirmative action employer.

Oakland University William Beaumont Medical School Beaumont
Children’s Hospital is seeking a BC/BE Pediatric Pulmonologist with
superb clinical skills to join our growing Pediatric Pulmonary division.

The Pediatric Pulmonary division is known for excellent clinical care
services, teaching and research and has been growing significantly

The candidate will participate in outpatient Pediatric Pulmonary
programs including asthma, BPD, apnea and other disordered breathing,
chronic respiratory failure, home ventilation, non-invasive ventilation,
neuromuscular disease from spectrum of complex respiratory care
programs to pulmonary evaluation for athletic performance. The
candidate will also participate in inpatient consultative services to the
Pediatric and Neonatal intensive care units, subspecialty and general
pediatrics services. We have well-equipped facilities for Pediatric
Pulmonary Function testing, bronchoscopy, and sleep medicine. There i
is a well-defined Beaumont Research Institute with ample opportunities ‘!.
and resource support for collaborative research. The unique clinical
professional focus and collegiality at Beaumont Children’s Hospital make
it a superb choice for professional satisfaction and career development.

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

Moving?
Look to Classified Notices for
practices available in your area.
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Allied Health

Opening Pandora’s Box: the role of
anxiety and depression in asthma/
COPD

Over 23 million individuals have the
diagnosis of COPD with a similar
number of asthma diagnoses. Psy-
chological factors are well-known to
impact the frequency and severity of
exacerbations (and resultant hospi-
talization and missed days of work/
school), quality of life, and nonadher-
ence with medical therapy. The exact
prevalence of anxiety and depression
among patients with asthma/COPD
is unknown but conservative estimates
exceed 50%.

The connection between anxiety and
emotion and airway hyperresponsive-
ness is not new—Hippocrates is cred-
ited as the first to believe that control
of one’s anger
was a means of
preventing an
asthma attack.
Centuries later, in
the seminal work,
The Production of
Rose Asthma by
an Artificial Rose,
MacKenzie (1886)
documented the
development of
a severe allergic reaction by a patient
to an artificial rose in his office. Osler
referred to asthma as a “neurotic affec-
tion,” and asthma was felt to be a psy-
chological manifestation earning the
moniker “asthma nervosa.”

The relationship between psycholog-
ical dysfunction and the morbidity (and
the direct and indirect costs) of asth-
ma/COPD offers another opportunity
for disease management in this popu-
lation. One example is the anxiolytic
agent, buspirone, used successfully in
patients due to respiratory stimulation
and the lack of neural respiratory de-
pression actions of other agents.

With a heightened emphasis on
exacerbation reduction in both dis-
orders, screening evaluation for psy-
chological comorbidity may result in
improvement in disease management
and warrants inclusion in the future
development of management guide-
lines for these disorders.

David W, Unkle, MSN, APN
Steering Committee Member

MR. UNKLE

Chest Infections

Highly pathogenic avian influenza
comes to the United States

Avian influenza is caused by influ-
enza A viruses. Influenza A virus is
classified into subtypes based on the
combination of 16 different types of
HA antigens (H1 to H16) with nine
different NA antigens (N1 to N9). All

NETWORKS

known subtypes of influenza A can be
found in birds, and wild aquatic birds
are the major reservoir for influenza
A viruses. Influenza virus is constantly
changing its structure by a process
called genetic reassortment. When a
cell is co-infected with two different
subtypes, a new reassortant progeny
may develop with two different RNA
segments from two different subtypes.

Avian influenza A virus strains are
further classified as low pathogenic
(LPAI) or highly pathogenic (HPAI) on
the basis of specific molecular genetics
and pathogenesis criteria that require
specific testing. Most avian influenza
A viruses are LPAI viruses that are
usually associated with mild disease in
poultry. In contrast, HPAI viruses can
cause severe illness and high mortality
in poultry.

Since 2008, reassortment of H5N1
subtype viruses have generated new
HPATI H5Nx subtypes. Particularly im-
portant is the H5N5 reassortant virus,
which in turn has led to the generation
of a range of novel H5Nx reassor-
tants like H5N2, H5N6, and H5N8
subtypes (Vries et el. Emerg Infect Dis.
2015;21[5]:842). The H5NG6 reassortant
became particularly concerning after
spreading over a wide geographic area
in Southeast Asia and causing a fatal
human infection in China. The H5N8
subtype spread to Europe in November
2014, resulting in large economic losses
in the poultry industry. For the first
time in the history of the United States,
in December 2014, HPAI (H5N8 and
specifically H5N2) started being detect-
ed and have continued to date in 2015.
USDA is reporting HPAI detections in
20 US states (http:/ /www.cdc.gov/flu/
avianflu/h5/index. htm).

Although no cases have been re-
ported in the United States, human
infection with HPAI (H5N1), (H5NG6),
and (H7N9) viruses has been reported
elsewhere and was associated with se-
vere, sometimes fatal, disease (Gao et
al. N Engl ] Med. 2013;368[24]:2277).

In the backdrop of unstoppable
HPAI outbreaks in the Midwest, public
health authorities as well as relevant
professional bodies must prepare
themselves for a possible human out-
break. In the meanwhile, the general
public should be advised to avoid con-
tact with wild birds, domestic birds, or
poultry that appear ill or have died and
surfaces that appear to be contaminat-
ed with feces from wild or domestic
birds. The CDC has issued public
health guidance for high-path AT H5
testing and preventive medication of
people exposed to these viruses. Peo-
ple who have had contact with infected
birds should monitor their own health
for possible symptoms, for example,

flu-like symptoms or conjunctivitis.
People who have had contact with in-
fected birds may also be given influen-
za antiviral drugs preventatively.
Dr. Rumi Ahmed Khan, MBBS, FCCP
Steering Committee Member

Cardiovascular Medicine

and Surgery

New anticoagulation drugs for stroke
prevention in AF

Since 2010, three new oral anticoagu-
lants have received FDA approval for
stroke prevention in atrial fibrillation,
which is the focus of this update.
Three landmark trials were reviewed:

RE-LY (Stuart et al. N Engl ] Med.
2009;361[12]:1139; Conelly et al. Circu-
lation. 2013;128[3]:237).

Compared with warfarin, dabig-
atran 150 mg twice-daily lowered
primary outcome of stroke/systemic
embolism by 34% (number needed to
treat (NNT)/yr 169) and had similar
incidence of major bleeding.

ROCKET-AF (Manesh et al. N Engl
J Med. 2011;365[10]:883) Rivaroxaban
demonstrated noninferiority com-
pared with the warfarin group for the
primary outcome of stroke and sys-
temic embolism and major bleeding.

ARISTOTLE (Christopher et al.

N Engl ] Med. 2011;365[11]:981) Apix-
aban showed

a relative risk
reduction for
the primary
outcome of 21%
(NNT 300), and
lowered major
bleeding down
by 31% (NNT/yr
104). Apixaban
also showed
mortality bene-
fit compared with warfarin (3.52 vs
3.94%/year, P .047).

All three oral anticoagulants low-
ered rates of intracranial hemorrhage.
The use of rivaroxaban and apixaban
has been projected to reduce medical
costs when compared with warfarin,
and dabigatran is projected to have
similar costs. All three oral anticoag-
ulants have robust RCTs supporting
their comparability to warfarin ther-
apy for stroke prevention in nonval-
vular atrial fibrillation, with apixaban
showing superiority in incidence of
strokes, major bleeding, and mortality.

These new drugs, unlike warfarin,
do not require titration and aim to
improve patient management with
atrial fibrillation relevant to the daily
practice of cardiologists, cardiothorac-
ic surgeons, and intensivists.

Dr. Peter 1. Tsai, FCCP
Steering Committee Member
Dr. Nasser M. Lakkis, FAAC
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Clinical Pulmonary Medicine
Steroids in community-acquired
pheumonia

Host inflammatory response is crucial
when facing CAP. Minimal or exces-
sive cytokine response is detrimental.
Steroids are the most widely used
immunomodulators. The interest on
using steroids for the CAP treatment
has re-emerged.

Randomized controlled clinical
trials have shown mixed results.

One study (Mejivis et al. Lancet.
2011;377[9782]:2023) found similar
cure rates but shorter hospital stay
in CAP inpatients treated with dexa-
methasone for 4 days. Another study
(Snidjers et al. Am J Respir Crit Care
Med. 2010;181[9]:975) found an in-
creased late (>72 h since admission)
clinical failure rate in CAP patients
treated with prednisolone for 7 days.

Severe CAP is associated with a
stronger inflammatory response
and worse outcomes. Steroids may
offer an advantage in this specific
population. The Critical Care study
(Fernandez et
al. Crit Care.
2011;15[2]:R96)
showed a faster
Po,/Fi0, and fe-
ver and radiolo-
gy improvement
in patients taking
methylprednis-
olone over pla-
cebo.

There was a
trend toward shorter ICU stay and
mechanical ventilation therapy in the
steroid group.

The JAMA study (Torres et al.
JAMA. 2015;313[7]:677) noticed that
severe CAP patients with elevated
C-reactive protein (>150 mg/L) had
faster radiologic improvement and
lower septic shock rates when treated
with methylprednisolone for 5 days
rather than placebo.

The STEP trial (NCT00973154),
recently completed, has enrolled
800 patients with CAP and treated
them with prednisone or placebo for
7 days. Outcomes measured includ-
ed time to clinical stability, adrenal
function, inflammatory biomarkers,
recurrence, and mortality rates. The
ESCAPe trial (NCT01283009) is re-
cruiting up to 1,450 veterans with
severe CAP. Patients will receive
methylprednisolone or placebo for 7
days with a 2-week taper, looking at
60-day all-cause mortality.

We hope that growing evidence will
further clarify the role of steroids in
CAP.

DR. DANCKERS

Dr. Mauricio Danckers
Steering Committee Member



= CHEST

Annual Meeting

Connecting a Global Community in Clinical Chest Medicine

%

Montréal

C AN A D A
October 24 - 28

Montreal is a lively city with multicultural influences that make the
city tick. What better place for CHEST 2015, where we'll connect
a global community in clinical chest medicine? As always, our
program will deliver current pulmonary, critical care, and sleep
medicine topics presented by world-renowned faculty in a variety
of innovation instruction formats.

DON'T MISS CHEST 2015
chestmeeting.chestnet.org



