
VOL. 8 • NO. 6 • JUNE 2013
CHESTPHYSICIANCHANGE SERVICE REQUESTED
151 Fairchild Ave., 
Suite 2, 
Plainview, NY 11803-1709

Presorted Standard
U.S. Postage

PAID
Permit No. 384
Lebanon Jct. KY

for Advanced

Clinical Education

Seven hands-on learning 

opportunities for practicing 

physicians and their teams 

this summer.

Register now at chestnet.org

AIRWAY MANAGEMENTCRITICAL CARE ULTRASONOGRAPHY MECHANICAL VENTILATION BRONCHOSCOPY

B Y  M A RY  E L L E N

S C H N E I D E R

IMNG Medical  Ne ws

The penalties are going
up in Medicare’s hospi-

tal readmission reduction
program. 

Starting on Oct. 1, hospi-
tals could face up to a 2% cut

in Medicare payments if their
30-day readmission rates for
acute myocardial infarction,
heart failure, and pneumonia
are too high. The program
started on Oct. 1, 2012, with
a 1% cap on penalties. 

The penalty increase was
outlined in Medicare’s pro-
posed fiscal year 2014 inpa-

tient prospective payment
system rule released April 26. 

The proposal also outlines
the government’s plans to ex-
pand the readmission reduc-
tion program to include two
new readmission measures.
Starting on Oct. 1, 2014, the

Shorter steroid
treatment eased 
COPD exacerbations
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I
n patients with acute
COPD exacerbations, 5-
day systemic glucocorti-

coid therapy was as
effective as a conventional
14-day course of the drugs
at preventing further exac-
erbations, according to a re-
cent report in JAMA. 

In a multicenter, random-
ized clinical trial, the 6-
month rate of recurrent
COPD exacerbation was
35.9% among patients who
received the short course of
systemic glucocorticoids,
which was noninferior to
the 36.8% rate among those
who received the usual 

2-week course, said Dr. Jörg
D. Leuppi of the University
Hospital of Basel (Switzer-
land) and his associates. 

The short-term ap-
proach’s main advantage is
its significant reduction of
patients’ exposure to gluco-
corticoids, which in turn
will likely decrease short-
term adverse effects such as
hyperglycemia, weight gain,
increased blood pressure,
and insomnia, the investiga-
tors said. 

The short course also
should prevent or delay
longer-term steroid toxici-
ties such as diabetes, osteo-
porosis, bone fractures,
adrenal suppression, and 

ICU outcomes no better
with night intensivists 
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Having a critical care spe-
cialist physically present

in the intensive care unit
overnight does not seem to
improve a broad range of pa-
tient outcomes, according to
research published in the
New England Journal of
Medicine.

Dr. Meeta Prasad Kerlin
and her colleagues at the
University of Pennsylvania,
Philadelphia, randomized ad-
missions to a 24-bed medical
ICU over a 1-year period;
they offer several explana-
tions as to why having a
nighttime intensivist does
not seem to make a differ-
ence. Their research was pre-

sented simultaneously at the
annual meeting of the Amer-
ican Thoracic Society.

First, if the ICU is well
staffed during the day and
has adopted systems of care,
there might not be a lot of
room for patient improve-
ment. Second, bringing on a
new physician in the evening
– rather than keeping the
same intensivist on call –
might disrupt continuity of
care for some patients, they
said. 

All ICU patients admitted
to the hospital at the univer-
sity were randomized to the
intervention group or the
control group. The interven-
tion group received care
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Bringing in a new physician in the evening, rather than keeping

the same one on call, could actually be a disruption to patient

care, Dr. Meeta Prasad Kerlin’s research found.

Readmission penalties could double
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Significant progress has been made in PAH treatment over the past 2 decades, yet patient 

morbidity and mortality remain high.1 There is limited information on the long-term ef ects of

PAH-specific therapies, and many patients continue to experience death, hospitalizations, and 

the need for additional therapies.1,2

Now is the time for a new perspective in PAH. Experts are calling for future PAH studies to

deliver data on the long-term efect of therapy on clinical outcomes, such as hospitalizations 

and mortality.1-3 Actelion is committed to investigating this evolving perspective in PAH.

Despite advances, patients’ long-term outcomes remain poor

Have we come far enough in PAH patient outcomes?

Advertisement
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PERSPECT

Survival in PAH, 1988 and 2006*4,5

*Survival observed over periods from 1981-1988 and 1982-2006, respectively.
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Ambrisentan may worsen pulmonary fibrosis
B Y  M A RY  A N N  M O O N

IMNG Medical  Ne ws

T
he endothelin-receptor antago-
nist ambrisentan not only failed
to benefit patients with idio-

pathic pulmonary fibrosis, it also
may have facilitated disease progres-
sion in an international phase III clin-
ical trial reported in Annals of
Internal Medicine.

The trial was terminated early
when an interim analysis of the data
showed that patients treated with
ambrisentan were more likely than
control subjects receiving placebo to
show progression of idiopathic pul-
monary fibrosis (IPF) and to require
more hospitalizations for respiratory
indications, including acute IPF exac-
erbations and pneumonia. The find-
ings were the same whether the
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study subjects had concomitant pul-
monary hypertension. 

“The observations in this study
provide compelling evidence for am-
brisentan as an ineffective treatment
for patients with IPF and preclude
further clinical evaluation of the
drug as therapy for the disease. The
data provide a basis for explicit guid-
ance to clinicians not to use am-
brisentan to treat patients with IPF,
regardless of the presence of pul-
monary hypertension,” said Dr.
Ganesh Raghu of the division of pul-
monary and critical care medicine,
University of Washington Medical
Center, Seattle, and his associates. 

The researchers undertook this
large phase III study because preclini-
cal data suggested that antagonism of
endothelin receptors could lessen the
severity of pulmonary fibrosis. And
in a phase II study involving patients
with a variety of interstitial lung dis-
eases, a related endothelin antago-
nist, bosentan, had improved survival
in the subgroup of patients with IPF.

Ambrisentan is a more selective en-
dothelin A-receptor antagonist than
bosentan and is currently approved
for the treatment of pulmonary arte-
rial hypertension. Dr. Raghu and his
colleagues compared it against a
matched placebo in 492 IPF patients
treated at 136 clinical sites in North
America, South America, Europe,
Asia, New Zealand, and Australia. 

When approximately 75% of the in-
tended total enrollment of 660 pa-
tients was reached, an interim safety

and efficacy analysis showed that the
drug did not improve the primary
endpoint, which was a composite of
the time to disease progression, death
from any cause, hospitalization for
respiratory events, or a decrease in
lung function. The trial sponsor,
Gilead Sciences, terminated the study,
and the findings were analyzed on the
subjects enrolled up until that point. 

The mean interval of exposure to
ambrisentan (329 subjects) or place-
bo (163 subjects) was approximately
35 weeks. At baseline, patients in the
active-treatment group and control
group were similar regarding demo-
graphic traits, pulmonary hemody-
namics, lung function, 6-minute walk
distance, and quality of life.

Significantly more patients in the
ambrisentan group (27.4%) than in
the placebo group (17.2%) showed
IPF progression. The active-treat-
ment group also had significantly
more respiratory hospitalizations
(13.4% vs. 5.5%) and deaths (7.9% vs
3.7%) than did the control group, Dr.
Raghu and his associates wrote (Ann.
Intern. Med. 2013; 158:641-90).

However, there were no significant
differences between the two study
groups in the secondary endpoints of
diffusion capacity for carbon monox-
ide; forced vital capacity; 6-minute
walk distance; scores on the SF-36,
which measures quality of life; or
scores on the Transitional Dyspnea
Index. 

These findings were essentially the
same when the data were analyzed

according to whether or not patients
had concomitant pulmonary hyper-
tension at baseline. However, the
subset of patients with pulmonary
hypertension was small and not ade-
quately powered to demonstrate a
significant difference, so this finding
should be interpreted with caution,
the investigators said.

Regarding adverse events, signifi-
cantly more patients taking am-
brisentan than placebo reported
dyspnea, worsening IPF, dizziness,
and peripheral edema. Three times
as many patients receiving ambrisen-
tan (3%) dropped out of the study
because of safety and tolerability is-
sues, compared with those receiving
placebo (1%). 

This trial was supported by Gilead
Sciences, which was involved in all
aspects of the study.

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

Dr. Marcos I. Restrepo, FCCP,

comments: It looks as if, unfor-
tunately, am-
brisentan is
not a possible
future alter-
native to offer
our patients
with idiopath-
ic pulmonary
fibrosis due
to the lack of
clinical efficacy and associated
poor clinical outcomes.
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Why wait?

Visit SPIRIVA.com to find out how SPIRIVA can help your COPD patients breathe better

SPIRIVA was developed by Boehringer Ingelheim and is being co-promoted by Boehringer Ingelheim and Pfizer.

Copyright ©2013, Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved. (02/13) SV548983PROF

Important Safety Information
Spiriva® HandiHaler® (tiotropium bromide inhalation powder) is
contraindicated in patients with a history of hypersensitivity to tiotropium,
ipratropium (atropine derivatives), or any components of SPIRIVA capsules.

SPIRIVA HandiHaler 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.

Use with caution in patients with severe hypersensitivity to milk proteins.

SPIRIVA HandiHaler 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, or prostatic hyperplasia or bladder-neck obstruction occur.

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

The most common adverse reactions in the 1-year placebo-controlled trials
were dry mouth, upper respiratory tract infection, sinusitis, pharyngitis,
non-specific chest pain, and urinary tract infection. In addition, the most
commonly reported adverse reactions from the 4-year trial not included
above were headache, constipation, depression, insomnia, and arthralgia.

Indication
SPIRIVA HandiHaler is 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.

Please see accompanying Brief Summary of full
Prescribing Information.

Start SPIRIVA
at COPD diagnosis

References: 1. SPIRIVA Prescribing Information. Ridgefield, CT: Boehringer Ingelheim

Pharmaceuticals, Inc; 2012. 2. Data on file, Boehringer Ingelheim Pharmaceuticals, Inc.
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Dupilumab cuts moderate, severe asthma exacerbations 
B Y  M A RY  A N N  M O O N

IMNG Medical  Ne ws

D
upilumab reduced exacerba-
tions of moderate to severe
asthma by 87% in adults with

poorly controlled disease, and in-
duced rapid and sustained improve-
ments in numerous other measures
of asthma severity in an industry-
sponsored phase II study.

Dupilumab, a monoclonal anti-
body that inhibits interleukin-4 and
interleukin-13 signaling, “showed
substantial efficacy with regard to
both objective and patient-reported
end points” when it was used
concomitantly with inhaled gluco-
corticoids and long-acting beta-

agonists (LABAs), as well as when
those background therapies were
withdrawn, said Dr. Sally Wenzel of
the University of Pittsburgh and her
associates. 

“The magnitude and breadth of ef-
ficacy that we observed exceed those
in other studies of Th2 [type 2 helper
T-cell] cytokine inhibition,” the re-
searchers noted in a report in the
New England Journal of Medicine
that was presented simultaneously at
the annual meeting of the American
Thoracic Society. 

Dupilumab currently is being as-
sessed for the treatment of several
diseases mediated by Th2 pathways.
The goal of this phase II trial was to
evaluate its safety and efficacy in
adults with persistent moderate to
severe asthma and elevated
eosinophil levels whose symptoms
were not well controlled with
medium- to high-dose inhaled gluco-
corticoids plus LABAs (usually fluti-
casone and salmeterol).

The 104 participants were treated
at 28 sites across the United States
for 12 weeks, and then followed for
another 8 weeks. During the inter-
vention phase of the study, approxi-
mately half of the patients were
randomized to receive once-weekly
subcutaneous injections of
dupilumab (300 mg) and half to
receive matching placebo injections,
in addition to the background
asthma medications. 

At week 4, the study subjects dis-
continued LABAs, and at weeks 6-9
they tapered off inhaled glucocorti-
coids. “This approach enabled us to
observe the effects of dupilumab
when added to background therapy,

after LABA discontinuation, during
the tapering of inhaled glucocorti-
coids, and as monotherapy,” the
researchers said.

The primary endpoint of the study
was an asthma exacerbation during

the 12-week intervention period.
Exacerbations occurred in 3 patients
receiving dupilumab (6%), compared
with 23 receiving placebo (44%), a
highly significant difference. 

Continued on following page

Dupilumab was associated with

an 87% reduction in asthma

exacerbation. Exacerbations

occurred in 3 patients receiving

dupilumab (6%) vs. 23 patients

receiving placebo (44%). 
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SPIRIVA® HandiHaler®
(tiotropium bromide inhalation powder)

Capsules for Respiratory Inhalation

BRIEF SUMMARY OF 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 indi-
cated 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 reac-
tions, 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 hypersensi-
tivity 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 should be closely monitored for similar hypersensi-
tivity reactions to SPIRIVA HandiHaler. In addition, SPIRIVA HandiHaler should be used with caution in 
patients with severe hypersensitivity to milk proteins. Paradoxical Bronchospasm: Inhaled medicines,
including SPIRIVA HandiHaler, can produce paradoxical bronchospasm. If this occurs, treatment with 
SPIRIVA HandiHaler should be stopped and other treatments considered. Worsening of Narrow-Angle 
Glaucoma: SPIRIVA HandiHaler should be used with caution in patients with narrow-angle glaucoma.
Prescribers and patients should be alert for signs and symptoms of acute narrow-angle glaucoma 
(e.g., eye pain or discomfort, blurred vision, visual halos or colored images in association with red 
eyes from conjunctival congestion and corneal edema). Instruct patients to consult a physician imme-
diately 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., diffi-
culty 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 Expe-
rience: Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice. 6-Month to 1-Year Trials: The data 
described below reflect exposure to SPIRIVA HandiHaler in 2663 patients. SPIRIVA HandiHaler was 
studied in two 1-year placebo-controlled trials, two 1-year active-controlled trials, and two 6-month 
placebo-controlled trials in patients with COPD. In these trials, 1308 patients were treated with SPIRIVA 
HandiHaler at the recommended dose of 18 mcg once a day. The population had an age ranging from 
39 to 87 years with 65% to 85% males, 95% Caucasian, and had COPD with a mean pre-bronchodilator 
forced expiratory volume in one second (FEV1) percent predicted of 39% to 43%. Patients with nar-
row-angle glaucoma, or symptomatic prostatic hypertrophy or bladder outlet obstruction were excluded 
from these trials. An additional 6-month trial conducted in a Veteran’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 individual 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 fre-
quency of �3% in the SPIRIVA HandiHaler group in the 1-year placebo-controlled trials where the rates 
in the SPIRIVA HandiHaler group exceeded placebo by �1%. The frequency of corresponding reactions in 
the ipratropium-controlled trials is included for comparison.

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

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

SPIRIVA
(n = 550)

Placebo
(n = 371)

SPIRIVA
(n = 356)

Ipratropium
(n = 179)

Body as a Whole

Chest Pain (non-specific) 7 5 5 2

Edema, Dependent 5 4 3 5

Gastrointestinal System Disorders

Dry Mouth 16 3 12 6

Dyspepsia 6 5 1 1

Abdominal Pain 5 3 6 6

Constipation 4 2 1 1

Vomiting 4 2 1 2

Musculoskeletal System

Myalgia 4 3 4 3

Resistance Mechanism Disorders

Infection 4 3 1 3

Moniliasis 4 2 3 2

Respiratory System (Upper)

Upper Respiratory Tract Infection 41 37 43 35

Sinusitis 11 9 3 2

Pharyngitis 9 7 7 3

Rhinitis 6 5 3 2

Epistaxis 4 2 1 1

Skin and Appendage Disorders

Rash 4 2 2 2

Urinary System

Urinary Tract Infection 7 5 4 2

Arthritis, coughing, and influenza-like symptoms occurred at a rate of �3% in the SPIRIVA HandiHaler 
treatment group, but were <1% in excess of the placebo group. Other reactions that occurred in the 
SPIRIVA HandiHaler group at a frequency of 1% to 3% in the placebo-controlled trials where the rates 
exceeded that in the placebo group include: Body as a Whole: allergic reaction, leg pain; Central and 
Peripheral Nervous System: dysphonia, paresthesia; Gastrointestinal System Disorders: gastrointestinal 
disorder not otherwise specified (NOS), gastroesophageal reflux, stomatitis (including ulcerative sto-
matitis); Metabolic and Nutritional Disorders: hypercholesterolemia, hyperglycemia; Musculoskeletal 
System Disorders: skeletal pain; Cardiac Events: angina pectoris (including aggravated angina pecto-
ris); Psychiatric Disorder: depression; Infections: herpes zoster; Respiratory System Disorder (Upper):
laryngitis; Vision Disorder: cataract. In addition, among the adverse reactions observed in the clinical 
trials with an incidence of <1% were atrial fibrillation, supraventricular tachycardia, angioedema, and 
urinary retention. In the 1-year trials, the incidence of dry mouth, constipation, and urinary tract infec-
tion increased with age [see Use in Specific Populations]. Two multicenter, 6-month, controlled studies 
evaluated SPIRIVA HandiHaler in patients with COPD. The adverse reactions and the incidence rates 
were similar to those seen in the 1-year controlled trials. 4-Year Trial: The data described below reflect 
exposure to SPIRIVA HandiHaler in 5992 COPD patients in a 4-year placebo-controlled trial. In this trial,
2986 patients were treated with SPIRIVA HandiHaler at the recommended dose of 18 mcg once a day.
The population had an age range from 40 to 88 years, was 75% male, 90% Caucasian, and had COPD 
with a mean pre-bronchodilator FEV1 percent 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%), constipation (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 infection,
and joint swelling. Postmarketing Experience: Adverse reactions have been identified during world-
wide 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, hoarseness, intestinal obstruction 
including ileus paralytic, intraocular pressure increased, oral candidiasis, palpitations, pruritus, tachy-
cardia, throat irritation, and urticaria.

DRUG INTERACTIONS: Sympathomimetics, Methylxanthines, Steroids: SPIRIVA HandiHaler has been 
used concomitantly with short-acting and long-acting sympathomimetic (beta-agonists) bronchodila-
tors, methylxanthines, and oral and inhaled steroids without increases in adverse drug reactions. Anti-
cholinergics: There is potential for an additive interaction with concomitantly used anticholinergic med-
ications. 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 significant 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 approximately 660 
and 6 times the recommended human daily inhalation dose (RHDID) on a mg/m2 basis, respectively.
However, in rats, tiotropium caused fetal resorption, litter loss, decreases in the number of live pups at 
birth and the mean pup weights, and a delay in pup sexual maturation at inhalation tiotropium doses 
of approximately 35 times the RHDID on a mg/m2 basis. In rabbits, tiotropium caused an increase in 
post-implantation loss at an inhalation dose of approximately 360 times the RHDID on a mg/m2 basis.
Such effects were not observed at inhalation doses of approximately 4 and 80 times the RHDID on a 
mg/m2 basis in rats and rabbits, respectively. These dose multiples may be over-estimated due to diffi-
culties 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 treatment 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 (dif-
ferences 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 infec-
tions 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 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 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 Inges-
tion: 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 postmarketing 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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In addition, the time to an asthma
exacerbation was significantly
longer with dupilumab than place-
bo. And forced expiratory volume
in 1 second (FEV1) “improved by
more than 200 mL when dupilum-
ab, as compared with placebo, was

added to inhaled glucocorticoids
and LABAs, an increase sustained
during their tapering and discontin-
uation,” the researchers noted (N.
Engl. J. Med. 2013 May 21 [doi:
10.1056/NEJMoa1304048]).

Several other secondary endpoints
also favored dupilumab over place-
bo, including morning peak expira-

tory flow values, scores on the
Asthma Control Questionnaire
(ACQ5), morning and evening asth-
ma symptom scores, and the num-
ber of albuterol or levalbuterol
inhalations needed per day. These
measures improved at the beginning
of the intervention in both study
groups, then quickly returned to

baseline levels in the placebo group
while remaining constant in the
dupilumab group.

The percentage of patients re-
porting adverse events was similar
between the dupilumab and place-
bo groups (81% vs. 77%). These
events tended to be nonspecific and
mild, and included nasopharyngitis,
nausea, and headache. One patient
developed a progressive papular
rash, urticaria, and edema after his

ninth injection of dupilumab,
which responded to nonurgent
treatment of the symptoms and did
not recur once the drug was with-
drawn.

No serious adverse events were at-
tributed to the study drug, and no
patient showed clinically significant
changes in vital signs, findings on
physical examination, laboratory
tests, or ECGs. 

“Further studies are needed to
confirm these observations and bet-
ter define the target population, dos-
ing regimen, and long-term efficacy
and safety,” Dr. Wenzel noted.

However, the study findings
support the theory that the Th2
cytokines interleukin-4 and inter-
leukin-13 play a pathogenic role in
persistent, moderate-to-severe asth-
ma, she added.

This study was funded by Sanofi
and Regeneron Pharmaceuticals. Dr.
Wenzel reported ties to Sanofi,
Regeneron, Amgen, Merck, and
other companies. Her associates
reported ties to numerous industry
sources.

Continued from previous page
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SABAs for exercise-induced bronchoconstriction

B Y  E L I Z A B E T H  M E C H C AT I E

IMNG Medical  Ne ws

D
on’t base diagnosis of exercise-
induced bronchoconstriction on
symptoms alone – but do have

patients use inhaled short-acting
beta-agonists and do warm-ups be-
fore exercise, according to new clini-
cal practice guidelines issued by the
American Thoracic Society.

The guidelines define exercise-in-
duced bronchoconstriction (EIB) as
“acute airway narrowing that occurs
as a result of exercise.” 

Considering the high prevalence of
EIB, which also affects people with-
out asthma, “evidence-based guide-
lines for its management are of
critical importance,” said Dr.
Jonathan Parsons, the lead author
and chair of the committee that
drafted the guidelines, in a statement. 

The recommendations “synthesize
the latest clinical evidence and will
help guide the management of EIB

in patients with or without asthma,
and in athletes at all levels of com-
petition,” added Dr. Parsons, associ-
ate professor of internal medicine
and associate director of the Ohio
State University Asthma Center,
Columbus.

The EIB guidelines, issued in May,
cover pathogenesis, environmental
triggers, diagnosis, treatment, and
screening (Am. J. Resp. Crit. Care
Med. 2013;187
[doi:10.1164/rccm.201303-0437ST]).
Also included is a section on exercise,
asthma, and doping – with reminders
about which EIB drugs are banned in
competitive sports (most beta-ago-
nists) and which are allowed (short-
acting inhaled albuterol and inhaled
steroids). 

Although the guidelines can apply
both to adolescents and adults, they
cannot be applied reliably to young

children, Dr. Parsons noted in an 
interview.

EIB prevalence among people
with asthma is not known, but the
estimated prevalence among people
who have not been diagnosed with
asthma is as high as 20%, according
to the ATS. EIB is more prevalent
among athletes, affecting 30%-70%

of Olympic and elite athletes. Envi-
ronmental factors likely play a role,
such as pollutants emitted from ice
surfacing machines in indoor ice
rinks, high trichloramine levels in
the air of indoor pools, and cold,
dry air. 

An EIB diagnosis should not be
based on symptoms, which are vari-
able, nonspecific, and have poor pre-
dictive value. Instead, diagnosis
should be made based on changes in
lung function provoked by exercise,
using serial lung function measure-
ments after a specific exercise or a
hyperpnea challenge. Assessing the
effects of exercise on forced expira-
tory volume in 1 second (FEV1) is
preferred.

The guidelines grade EIB as mild,
moderate, or severe, depending on
the percent fall in FEV1 from base-
line. They also offer information on
alternatives to exercise testing.

The authors rate pharmacologic
and nonpharmacologic therapies
based on the quality of the support-
ive evidence. Their first recommen-
dation – administration of an inhaled
short-acting beta-agonist (SABA) be-
fore exercise – earns a “strong” rec-
ommendation based on
“high-quality” evidence. Patients typi-
cally take SABAs 15 minutes before
exercise.

Because of the potential for serious
side effects, the authors recommend
against daily use of an inhaled long-
acting beta-agonist (LABA) for EIB –
a strong recommendation based on
moderate-quality evidence. 

For patients who use an inhaled
SABA but continue to have symp-
toms or need to use the inhaled

SABA “daily or more frequently,”
treatment options before exercise in-
clude a daily inhaled corticosteroid
(ICS), a daily leukotriene-receptor an-
tagonist, or a mast-cell–stabilizing
agent. 

“We generally add a daily inhaled
ICS or a daily leukotriene-receptor
antagonist first, with the choice 
between these agents made on a
case-by-case basis depending
upon patient preferences,” the

guideline authors note. Mast-
cell–stabilizing agents and inhaled
anticholinergic drugs “play a sec-
ondary role,” they added. There is
also a role for antihistamines in pa-
tient with continued symptoms de-
spite treatment, but not for patients
without allergies. 

Nonpharmacologic measures in-
clude interval or combination
warm-up exercises before planned
exercise, which the guidelines rec-
ommend “for all patients” with EIB
– a strong recommendation, based
on moderate-quality evidence. The
guidelines cite evidence showing a
lower reduction in FEV1 after exer-
cise among people with EIB who en-
gaged in “interval, low-intensity
continuous; high-intensity continu-
ous; or combination warm-up” be-
fore they exercised.

Another nonpharmacologic recom-
mendation is use of a mask or anoth-
er device that warms and humidifies
the air when patients exercise in a
cold climate. 

While there is not much evidence
supporting dietary modifications, pa-
tients interested in this approach can
try a low-salt diet, or take fish oil or
vitamin C supplements. However,
the use of lycopene
is not supported,
based on the avail-
able evidence. 

“Our overall rec-
ommendations re-
garding therapy
leave a lot of op-
tions for the indi-
vidual patient,
which should be
discussed with the
patient’s physician
and tried and evalu-
ated on an ongoing
basis,” the authors
concluded. 

The mainstay of
treatment “remains
maintaining good
control of underly-
ing asthma (if pre-
sent) and preventing
or treating symp-

toms of EIB with SABAs.”
The EIB practice guidelines were

supported by the ATS and approved
by the ATS board of directors. Dr.
Parsons’ disclosures include having
received lecture fees from As-
traZeneca, GlaxoSmithKline, Merck,
and Schering Plough. All but one of
the other authors disclosed financial
relations with a wide range of phar-
maceutical companies. 

emechcatie@frontlinemedcom.com

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

Dr. Vera DePalo, FCCP, com-

ments: The recent exercise-in-
duced bronchoconstriction (EIB)
guidelines presented by Dr. Par-
sons and his colleagues review the
latest evidence on its pathogene-
sis, triggers, screening, diagnosis,
and treatment. The recommenda-
tions are dis-
cussed in a
concise ques-
tion and an-
swer format,
and the guide-
lines include a
diagnosis and
treatment 
algorithm.
Guidelines are useful tools to help
reduce variability in clinical care
driving toward best practice. But
it is important to review guide-
lines, practice strategies, and care
standards as new evidence is avail-
able to ensure that current prac-
tice is based on the best available
evidence.
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12.5 million Medicare beneficiaries aged 65 years and older.

Source: Am. J. Respir. Crit. Care Med. 2013 March 13
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program would also include readmis-
sions associated with an acute exacerba-
tion of chronic obstructive pulmonary
disease, as well as readmissions for elec-
tive total hip or knee arthroplasty. 

The inclusion of COPD for fiscal
year 2015 was expected since that
condition was specifically highlighted
by Congress in the Affordable Care
Act (ACA), which created the read-
mission reduction program. Howev-
er, lawmakers had also
recommended adding coronary
artery bypass graft (CABG) surgery,

percutaneous coronary intervention
(PCI), and other vascular conditions,
which are not included in the Cen-
ters for Medicare and Medicaid Ser-
vices (CMS) proposal. 

The fiscal 2014 payment proposal
also includes a revised methodology
for calculating hospital readmission
rates in an effort to do a better job of
accounting for certain planned read-
missions. 

The change is a mixed bag for hos-
pitals, according to the Premier
healthcare alliance. While the revised
methodology will likely result in a
more accurate payment calculation,

it fails to take into consideration so-
cioeconomic and community factors. 

“Hospitals that serve high percent-
ages of lower-income patients will be
disproportionately penalized for cir-
cumstances outside their control,”
Blair Childs, senior vice president of
public affairs at Premier, said in a
statement. “This places additional fi-
nancial burdens on already stressed
local health care systems in these
communities.” 

The Medicare program is also
moving forward with the Hospital-
Acquired Condition Reduction Pro-
gram, also created by the ACA. 

The new program, which begins on
Oct. 1, 2014, levies a 1% penalty on
hospitals that rank in the lowest-per-
forming quartile for eight hospital-ac-
quired conditions. The proposed rule
includes the quality measures, scoring
methodology, and correction process
that are planned for the program. 

During the first year, officials plan
to use quality measures that are cal-
culated using claims data or are part
of the Inpatient Quality Reporting
program. The eight measures are di-
vided into two domains. Hospitals
will receive a score for each measure,
which will then be used to calculate a
domain score. The two domains will
be weighted equally to get a total
score under the program, according
to CMS. 

The measures in the first domain
are pressure ulcer rate; volume of
foreign object left in the body; iatro-
genic pneumothorax rate; postopera-
tive physiologic and metabolic

derangement rate; postoperative pul-
monary embolism or deep vein
thrombosis rate; and accidental punc-
ture and laceration rate. CMS is also
considering the use of a composite
patient safety indicator measure set
as an alternative to the first domain. 

The second domain includes two
health care–associated infection mea-
sures: central line–associated blood-
stream infection and catheter-
associated urinary tract infection. 

CMS plans to account for risk fac-
tors such as age, gender, and comor-
bidities when calculating the measure
rates. 

There are no surprises in the con-
ditions chosen for the new program,
said Erik Johnson, senior vice presi-
dent at Avalere Health. However, the
fact that CMS officials chose to in-
clude eight measures at the start of
the program indicates how serious
they are about hospital-acquired con-
ditions, he said. 

Mr. Johnson predicted that hospi-
tals will take these quality programs
seriously as well. Through the com-
bination of the hospital-acquired
condition program, the readmission
reduction program, value-based pur-
chasing, and a few other programs,
hospitals now have at least 7% of
their Medicare payments at risk
based on performance on quality
measures, he said. 

“It’s already starting to move behav-
iors,” Mr. Johnson said. “Hospitals are
by and large making a good-faith ef-
fort to get better at all of those things.
But there are going to be winners and
losers, and the losers may end up los-
ing big on a lot of this stuff.” 

CMS will accept public comments
on the proposal until June 25 at
www.regulations.gov. The agency is
scheduled to release its final rule by
Aug. 1. 

mschneider@frontlinemedcom.com

Dr. Stuart M. Garay, FCCP, com-

ments: CMS has chosen several ap-
proaches to help rein in hospital
costs. Among them are
the readmission reduction
program and the hospital-
acquired condition pro-
gram. These programs,
along with value-based
purchasing, will place hos-
pitals at risk for at least
7% of their Medicare pay-
ments – based on quality
performance. COPD readmissions
fall in the first program, while
postop pulmonary embolism/deep

vein thrombosis as well as iatro-
genic pneumothorax place
among hospital-acquired

conditions.
Some of these condi-

tions are preventable; oth-
ers are not. Expect heat
from your institution if
things go bad. If they go
well, maybe you will get a
thank-you. Regardless,
make sure your institution
includes you in other po-

tential gain-sharing programs that
are being rolled out – and you
might get more than a thank-you.

CMS penalties could double
Readmissions from page 1

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

Fewer grads, more thoracic surgery board failures

B Y  PAT R I C E  W E N D L I N G

IMNG Medical  Ne ws

MINNEAPOLIS – The number of
residents failing the American Board
of Thoracic Surgery exams has 
risen significantly in the wake of re-
duced residency hours, a new study
confirms.

The change is particularly alarming
for the ABTS oral boards, Dr. Susan
Moffatt-Bruce reported at the annual
meeting of the American Association
for Thoracic Surgery.

The failure rate for the oral exams
doubled from 14.4% to 28.1% between
2000 to 2005 and 2006 to 2011, the 6

years before and 6 years after the Ac-
creditation Council for Graduate
Medical Education imposed an 80-hour
residency work week. By 2012, 30% of
residents were failing the oral exam.

Of the 903 residents who took the
written exam between 2000 and
2005, 10.6% failed, compared with
17.4% of the 672 residents writing
the exam between 2006 and 2007. By
2012, however, the success rate
reached 85.4%.

Although the percentage failing the
written exam was lower than for the
oral exams in both time periods, it re-
mained significantly higher from
2006 to 2011 than before the 80-hour

work week requirement (12% vs.
21%) said Dr. Moffatt-Bruce, a car-
diothoracic surgeon at the Ohio State
Medical Center in Columbus.

“There are a decreasing number of
trainees, and we will not meet the
needs of a growing American popu-
lation,” she said, observing that the

shortfall of certified cardiothoracic
surgeons could be realized as early as
2020.

Dr. Moffatt-Bruce speculated that
the higher failure rate for the oral ex-
ams could be the result of a decrease
in the number of critical cardiac cas-
es and in experiential learning for
thoracic surgery residents, particular-
ly on the weekends and evenings.

“It is very hard to pass an oral
exam question about a scenario that
you may never have encountered as a
resident,” she said.

Since 2000, the number of new cer-
tificates awarded by the ABTS has de-
creased steadily from a peak of 126
certificates in 2002 to 93 certificates
in 2011. An additional 100 residents
would need to be trained to meet the

Major finding: The failure rate for

ABTS oral exams doubled from 14.4%

to 28.1% between 2000-2005 and

2006-2011, the 6 years before and

after the 80-hour residency work week.

Data source: Retrospective analysis

of ABTS Board scores, both written

and oral, from 2000 to 2011.

Disclosures: Dr. Moffatt-Bruce and

her coauthors reported having no fi-

nancial disclosures.

V I T A L S

Continued on following page
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need for cardiothoracic surgeons by
2030, Dr. Moffatt-Bruce said.

She was careful to acknowledge
existing efforts by various groups to
attract students, such as the 6-year
Integrated Cardiothoracic Surgery
Residency Program (I-6), but she
said additional strategies are needed
to improve not only the number of
trainees, but also the way in which
they learn.

During a discussion of the results,
Dr. Edward Verrier, surgical director,
Joint Council of Thoracic Surgery
Education, said various societies
have gotten together and this spring
will roll out a completely new con-
tent management system for the car-
diothoracic surgery curriculum as
well as a new curriculum and learn-
ing management tool that will help
track issues related to competency
and various milestones.

“It’s very important to recognize
that these issues have been on the
table; they’ve been very carefully
thought out at the board level, the
society level and by some of the oth-
er organizations dedicated to educa-

tion, and we will see significant tran-
sitions over the next year,” he said.

Dr. Teresa Kieser, a cardiothoracic
surgeon with University of Calgary
in Canada, said that more than half
of medical school graduates in Cana-
da are women, but that perhaps
women aren’t choosing cardiotho-
racic surgery as a career. 

Dr. Moffatt-Bruce, who trained in
both the U.S. and Canada, agreed
there are challenges facing women in
cardiothoracic surgery, but said the
curriculum needs to be more attrac-
tive to everyone and that providing
experiences early on in the medical
school curriculum and environment
will entice residents “to see that this

really is a great career choice, that
this is the way of the future, and that
the need is going to be very real. 

“We have to set the burning plat-
form for everyone and we can do
that very easily as an association with
the various societies.”

pwendling@frontlinemedcom.com

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

Dr. Lary Robinson, FCCP, com-
ments: Dr. Susan Moffatt-Bruce
and her colleagues have present-
ed disturbing information about
the training of cardiothoracic
surgery residents, relating to the
results on the American Board of
Thoracic
Surgery board
examinations.

The oral
examination
in particular,
which in-
volves clini-
cal case
scenarios that
reflect the fellow’s experience in
managing patients, has seen a
dramatic increased failure rate
as the residency workweek has
declined, as required by the Ac-
creditation Council for Gradu-
ate Medical Education
(ACGME). 

Less time in the hospital ap-
pears to equate to less experien-
tial learning in patient care ... a
logical conclusion that seems to
be borne out by this study. And
even more disturbing is the de-
cline in the number of medical
students being attracted into
this specialty, which projects a
significant future shortage of
thoracic surgeons.

Continued from previous page
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BRIEF SUMMARY: Please see package insert for full prescribing information.

  1  INDICATIONS AND USAGE
TOBI Podhaler is indicated for the management of cystic fibrosis patients
with Pseudomonas aeruginosa.

Safety and efficacy have not been demonstrated in patients under the age
of 6 years, patients with forced expiratory volume in 1 second (FEV1)
<25% or >80% predicted, or patients colonized with Burkholderia cepacia
[see Clinical Studies (14) in the full prescribing information].

  4  CONTRAINDICATIONS
TOBI Podhaler is contraindicated in patients with a known hypersensitivity
to any aminoglycoside.

  5  WARNINGS AND PRECAUTIONS
5.1 Ototoxicity
Caution should be exercised when prescribing TOBI Podhaler to patients
with known or suspected auditory or vestibular dysfunction.

Ototoxicity, as measured by complaints of hearing loss or tinnitus, was
reported by patients in the TOBI Podhaler clinical studies [see Adverse
Reactions (6.1)]. Tinnitus may be a sentinel symptom of ototoxicity, and
therefore the onset of this symptom warrants caution. Ototoxicity, mani-
fested as both auditory (hearing loss) and vestibular toxicity, has been
reported with parenteral aminoglycosides. Vestibular toxicity may be 
manifested by vertigo, ataxia or dizziness.

5.2 Nephrotoxicity
Caution should be exercised when prescribing TOBI Podhaler to patients
with known or suspected renal dysfunction.

Nephrotoxicity was not observed during TOBI Podhaler clinical studies but
has been associated with aminoglycosides as a class.

5.3 Neuromuscular Disorders
Caution should be exercised when prescribing TOBI Podhaler to patients
with known or suspected neuromuscular dysfunction.

TOBI Podhaler should be used cautiously in patients with neuromuscular
disorders, such as myasthenia gravis or Parkinson’s disease, since amino-
glycosides may aggravate muscle weakness because of a potential curare-
like effect on neuromuscular function.

5.4 Bronchospasm
Bronchospasm can occur with inhalation of TOBI Podhaler [see Adverse
Reactions (6.1)]. Bronchospasm should be treated as medically appropriate.

5.5 Laboratory Tests
Audiograms
Physicians should consider an audiogram at baseline, particularly for
patients at increased risk of auditory dysfunction.

If a patient reports tinnitus or hearing loss during TOBI Podhaler therapy,
the physician should refer that patient for audiological assessment.

Serum Concentrations
In patients treated with TOBI Podhaler, serum tobramycin concentrations
are approximately 1 to 2 μg/mL one hour after dose administration and do
not require routine monitoring. Serum concentrations of tobramycin in
patients with known or suspected auditory or renal dysfunction or patients
treated with a concomitant parenteral aminoglycoside (or other nephro-
toxic or ototoxic medications) should be monitored at the discretion of the
treating physician. If ototoxicity or nephrotoxicity occurs in a patient
receiving TOBI Podhaler, tobramycin therapy should be discontinued until
serum concentrations fall below 2 μg/mL.

The serum concentration of tobramycin should only be monitored through
venipuncture and not finger prick blood sampling. Contamination of the
skin of the fingers with tobramycin may lead to falsely increased measure-
ments of serum levels of the drug. This contamination cannot be com-
pletely avoided by hand washing before testing.

Renal Function
Laboratory tests of urine and renal function should be conducted at the
discretion of the treating physician.

5.6 Use in Pregnancy
Aminoglycosides can cause fetal harm when administered to a pregnant
woman. Aminoglycosides cross the placenta, and streptomycin has 
been associated with several reports of total, irreversible, bilateral congen-
ital deafness in pediatric patients exposed in utero. Patients who use 
TOBI Podhaler during pregnancy, or become pregnant while taking 
TOBI Podhaler should be apprised of the potential hazard to the fetus 
[see Use in Specific Populations (8.1)].

  6  ADVERSE REACTIONS
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.

TOBI Podhaler has been evaluated for safety in 425 cystic fibrosis patients
exposed to at least one dose of TOBI Podhaler, including 273 patients who
were exposed across three cycles (6 months) of treatment. Each cycle
consisted of 28 days on-treatment (with 112 mg administered twice daily)
and 28 days off-treatment. Patients with serum creatinine ≥ 2 mg/dL and
blood urea nitrogen (BUN) ≥ 40 mg/dL were excluded from clinical studies.
There were 218 males and 207 females in this population, and reflecting
the cystic fibrosis population in the U.S., the vast majority of patients were
Caucasian. There were 221 patients ≥ 20 years old, 121 patients ≥ 13 to 
< 20 years old, and 83 patients ≥ 6 to < 13 years old. There were 239 patients
with screening FEV1 % predicted ≥ 50%, 156 patients with screening FEV1 %
predicted < 50%, and 30 patients with missing FEV1 % predicted. 

The primary safety population reflects patients from Study 1, an open-label
study comparing TOBI Podhaler with TOBI (tobramycin inhalation solution,
USP) over three cycles of 4 weeks on treatment followed by 4 weeks off
treatment. Randomization, in a planned 3:2 ratio, resulted in 308 patients
treated with TOBI Podhaler and 209 patients treated with TOBI. For both
the TOBI Podhaler and TOBI groups, mean exposure to medication for each
cycle was 28-29 days. The mean age for both arms was between 25 and 
26 years old. The mean baseline FEV1 % predicted for both arms was 53%. 

Table 1 displays adverse drug reactions reported by at least 2% of TOBI
Podhaler patients in Study 1, inclusive of all cycles (on and off treatment).
Adverse drug reactions are listed according to MedDRA system organ
class and sorted within system organ class group in descending order of
frequency.

Table 1: Adverse reactions reported in Study 1 
(occurring in ≥2% of TOBI Podhaler patients)

Primary System Organ Class TOBI Podhaler TOBI
Preferred Term N=308 N=209

% %

Respiratory, thoracic, and mediastinal disorders
Cough 48.4 31.1
Lung disorder1 33.8 30.1
Productive cough 18.2 19.6
Dyspnea 15.6 12.4
Oropharyngeal pain 14.0 10.5
Dysphonia 13.6 3.8
Hemoptysis 13.0 12.4
Nasal congestion 8.1 7.2
Rales 7.1 6.2
Wheezing 6.8 6.2
Chest discomfort 6.5 2.9
Throat irritation 4.5 1.9

Gastrointestinal disorders
Nausea 7.5 9.6
Vomiting 6.2 5.7
Diarrhea 4.2 1.9
Dysgeusia 3.9 0.5

Infections and infestations
Upper respiratory tract infection 6.8 8.6

Investigations
Pulmonary function test decreased 6.8 8.1
Forced expiratory volume decreased 3.9 1.0
Blood glucose increased 2.9 0.5

Vascular disorders
Epistaxis 2.6 1.9

Nervous system disorders
Headache 11.4 12.0

General disorders and administration site conditions
Pyrexia 15.6 12.4

Musculoskeletal and connective tissue disorders
Musculoskeletal chest pain 4.5 4.8

Skin and subcutaneous tissue disorders
Rash 2.3 2.4

1This includes adverse events of pulmonary or cystic fibrosis exacerbations

Adverse drug reactions that occurred in <2% of patients treated with TOBI
Podhaler in Study 1 were: bronchospasm (TOBI Podhaler 1.6%, TOBI 0.5%);
deafness including deafness unilateral (reported as mild to moderate hear-
ing loss or increased hearing loss) (TOBI Podhaler 1.0%, TOBI 0.5%); and
tinnitus (TOBI Podhaler 1.9%, TOBI 2.4%).

Discontinuations in Study 1 were higher in the TOBI Podhaler arm com-
pared to TOBI (27% TOBI Podhaler vs 18% TOBI). This was driven primar -
ily by discontinuations due to adverse events (14% TOBI Podhaler vs 8%
TOBI). Higher rates of discontinuation were seen in subjects ≥ 20 years
old and those with baseline FEV1 % predicted < 50%.

Respiratory related hospitalizations occurred in 24% of the patients in the
TOBI Podhaler arm and 22% of the patients in the TOBI arm. There was an
increased new usage of antipseudomonal medication in the TOBI Podhaler
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FDA approves once-daily combination for COPD
B Y  E L I Z A B E T H  M E C H C AT I E

IMNG Medical  Ne ws

A
n inhaled powder formulation
of the corticosteroid fluticasone
furoate and vilanterol, a long-

acting beta-2 agonist, has been ap-
proved by the Food and Drug Ad-
ministration for the long-term,
once-daily, maintenance treatment of
airflow obstruction in patients with
chronic obstructive pulmonary dis-

ease, including chronic bronchitis
and/or emphysema.

It has also been approved to reduce
chronic obstructive pulmonary dis-
ease (COPD) exacerbations in pa-
tients who have a history of

exacerbations, according to a state-
ment issued by the FDA. 

In studies of 7,700 patients diag-
nosed with COPD, those treated
with the inhaled corticosteroid/long-
acting beta-2 agonist (ICS/LABA)
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arm (65% TOBI Podhaler vs 55% TOBI). This included oral antibiotics in
55% of TOBI Podhaler patients and 40% of TOBI patients and intravenous
antibiotics in 35% of TOBI Podhaler patients and 33% of TOBI patients.
Median time to first antipseudomonal usage was 89 days in the TOBI 
Podhaler arm and 112 days in the TOBI arm.

The supportive safety population reflects patients from two studies: Study 2,
a double-blind, placebo-controlled design for the first treatment cycle, fol-
lowed by all patients receiving TOBI Podhaler (replaced placebo) for two
additional cycles, and Study 3, a double-blind, placebo-controlled trial for
one treatment cycle only. Placebo in these studies was inhaled powder
without the active ingredient, tobramycin. The patient population for these
studies was much younger than in Study 1 (mean age 13 years old).

Adverse drug reactions reported more frequently by TOBI Podhaler patients
in the placebo-controlled cycle (Cycle 1) of Study 2, which included 46
TOBI Podhaler and 49 placebo patients, were:
    Respiratory, thoracic, and mediastinal disorders
    Pharyngolaryngeal pain (TOBI Podhaler 10.9%, placebo 0%); dysphonia

(TOBI Podhaler 4.3%, placebo 0%)

    Gastrointestinal disorders
    Dysgeusia (TOBI Podhaler 6.5%, placebo 2.0%)

Adverse drug reactions reported more frequently by TOBI Podhaler patients
in Study 3, which included 30 TOBI Podhaler and 32 placebo patients, were:
    Respiratory, thoracic, and mediastinal disorders
    Cough (TOBI Podhaler 10%, placebo 0%)

    Ear and labyrinth disorders
    Hypoacusis (TOBI Podhaler 10%, placebo 6.3%)

Audiometric assessment
In Study 1, audiology testing was performed in a subset of approximately
25% of TOBI Podhaler (n=78) and TOBI (n=45) patients. Using the criteria
for either ear of ≥ 10 dB loss at two consecutive frequencies, ≥ 20 dB loss
at any frequency, or loss of response at three consecutive frequencies
where responses were previously obtained, five TOBI Podhaler patients
and three TOBI patients were judged to have ototoxicity, a ratio similar to
the planned 3:2 randomization for this study.

Audiology testing was also performed in a subset of patients in both
Study 2 (n=13 from the TOBI Podhaler group and n=9 from the placebo
group) and Study 3 (n=14 from the TOBI Podhaler group and n=11 from
the placebo group). In Study 2, no patients reported hearing complaints
but two TOBI Podhaler patients met the criteria for ototoxicity. In Study 3,
three TOBI Podhaler and two placebo patients had reports of ‘hypoacusis’.
One TOBI Podhaler and two placebo patients met the criteria for ototoxic-
ity. In some patients, ototoxicity was transient or may have been related to
a conductive defect.

Cough
Cough is a common symptom in cystic fibrosis, reported in 42% of the
patients in Study 1 at baseline. Cough was the most frequently reported
adverse event in Study 1 and was more common in the TOBI Podhaler
arm (48% TOBI Podhaler vs 31 % TOBI). There was a higher rate of
cough adverse event reporting during the first week of active treatment
with TOBI Podhaler (i.e., the first week of Cycle 1). The time to first cough
event in the TOBI Podhaler and TOBI groups were similar thereafter. In
some patients, cough resulted in discontinuation of TOBI Podhaler treat-
ment. Sixteen patients (5%) receiving treatment with TOBI Podhaler dis-
continued study treatment due to cough events compared with 2 (1%) in
the TOBI treatment group. Children and adolescents coughed more than
adults when treated with TOBI Podhaler, yet the adults were more likely to
discontinue: of the 16 patients on TOBI Podhaler in Study 1 who discon-
tinued treatment due to cough events, 14 were ≥20 years of age, one
patient was between the ages of 13 and <20, and one was between the
ages of 6 and <13. The rates of bronchospasm (as measured by ≥20%
decrease in FEV1 % predicted post-dose) were approximately 5% in both
treatment groups, and none of these patients experienced concomitant
cough.

In Study 2, cough was the most commonly reported adverse event during
the first cycle of treatment (the double blind period of treatment) and
occurred more frequently in placebo-treated patients (26.5%) than
patients treated with TOBI Podhaler (13%). Similar percentages of
patients in both treatment groups reported cough as a baseline symptom.
In Study 3, cough events were reported by three patients in the TOBI 
Podhaler group (10%) and none in the placebo group (0%).

  7  DRUG INTERACTIONS
No clinical drug interaction studies have been performed with TOBI 
Podhaler. In clinical studies, patients receiving TOBI Podhaler continued 
to take dornase alfa, bronchodilators, inhaled corticosteroids, and
macrolides. No clinical signs of drug interactions with these medicines
were identified.

Concurrent and/or sequential use of TOBI Podhaler with other drugs with
neurotoxic, nephrotoxic, or ototoxic potential should be avoided.

Some diuretics can enhance aminoglycoside toxicity by altering antibiotic
concentrations in serum and tissue. TOBI Podhaler should not be admin-
istered concomitantly with ethacrynic acid, furosemide, urea, or mannitol.

  8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Teratogenic Effects – Pregnancy Category D [see Warnings and Precau-
tions (5.6)]

No reproduction toxicology studies have been conducted with TOBI 
Podhaler. However, subcutaneous administration of tobramycin at doses
of 100 or 20 mg/kg/day during organogenesis was not teratogenic in rats
or rabbits, respectively. Doses of tobramycin ≥ 40 mg/kg/day were
severely maternally toxic to rabbits and precluded the evaluation of terato-
genicity. Ototoxicity was not evaluated in offspring during nonclinical
reproduction toxicity studies with tobramycin.

Aminoglycosides can cause fetal harm (e.g., congenital deafness) when
administered to a pregnant woman. No adequate and well-controlled stud-
ies of TOBI Podhaler in pregnant women have been conducted. If TOBI
Podhaler is used during pregnancy, or if the patient becomes pregnant
while taking TOBI Podhaler, the patient should be apprised of the potential
hazard to the fetus.

8.3 Nursing Mothers
The amount of tobramycin excreted in human breast milk after adminis-
tration by inhalation is not known. Because of the potential for ototoxicity
and nephrotoxicity in infants, a decision should be made whether to termi-
nate nursing or discontinue the drug, taking into account the importance
of the drug to the mother.

8.4 Pediatric Use
Patients 6 years and older were included in the Phase 3 studies with TOBI
Podhaler; 206 patients below 20 years of age received TOBI Podhaler. No
dosage adjustments are needed based on age. The overall pattern of
adverse events in pediatric patients was similar to the adults. Dysgeusia
(taste disturbance) was more commonly reported in younger patients six
to 19 years of age than in patients 20 years and older, 7.4% vs 2.7%,
respectively. Safety and effectiveness in pediatric patients below the age 
of 6 years have not been established.

8.5 Geriatric Use
Clinical studies of TOBI Podhaler did not include sufficient numbers of
subjects aged 65 years and over to determine whether they respond differ-
ently from younger subjects. Tobramycin is known to be substantially
excreted by the kidney, and the risk of adverse reactions to this drug may
be greater in patients with impaired renal function. Because elderly
patients are more likely to have decreased renal function, it may be useful
to monitor renal function [see Warnings and Precautions (5.2, 5.5)].

8.6 Renal Impairment
Tobramycin is primarily excreted unchanged in the urine and renal func-
tion is expected to affect the exposure to tobramycin. The risk of adverse
reactions to this drug may be greater in patients with impaired renal func-
tion. Patients with serum creatinine ≥ 2 mg/dL and blood urea nitrogen
(BUN) ≥ 40 mg/dL have not been included in clinical studies and there are
no data in this population to support a recommendation regarding dose
adjustment with TOBI Podhaler [see Warnings and Precautions (5.2, 5.5)].

8.7 Hepatic Impairment
No studies have been performed in patients with hepatic impairment. As
tobramycin is not metabolized, an effect of hepatic impairment on the
exposure to tobramycin is not expected.

8.8 Organ Transplantation
Adequate data do not exist for the use of TOBI Podhaler in patients after
organ transplantation.

10  OVERDOSAGE
The maximum tolerated daily dose of TOBI Podhaler has not been 
established.

In the event of accidental oral ingestion of TOBI Podhaler capsules, sys-
temic toxicity is unlikely as tobramycin is poorly absorbed. Tobramycin
serum concentrations may be helpful in monitoring overdosage.

Acute toxicity should be treated with immediate withdrawal of TOBI 
Podhaler, and baseline tests of renal function should be undertaken.

Hemodialysis may be helpful in removing tobramycin from the body.

In all cases of suspected overdosage, physicians should contact the
Regional Poison Control Center for information about effective treatment.
In the case of any overdosage, the possibility of drug interactions with
alterations in drug disposition should be considered.

Distributed by: Novartis Pharmaceuticals Corporation, East Hanover, NJ 07936

© Novartis T2013-20 March 2013
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combination “showed improved lung
function and reduced exacerbations
compared to placebo,” the statement
said. 

The fixed-dose combination of 100
mcg of fluticasone furoate with 25
mcg of vilanterol is formulated in a
dry powder. It is administered once a
day in a new inhaler that provides 30

doses, according to GlaxoSmithKline,
which developed the product with
Theravance.

The product will be marketed as
Breo Ellipta.

As with other LABAs, the prescrib-
ing information for this product in-
cludes a boxed warning about the
risk of asthma-related deaths, al-

though it is not approved for treating
asthma. 

Nasopharyngitis, oral candidiasis,
headache, and upper respiratory tract
infections were among the most
common side effects reported by pa-
tients using the product, according to
the FDA. 

The approval was announced May

10, less than a month after the ma-
jority of the FDA’s Pulmonary-Aller-
gy Drugs Advisory Committee voted
to support approval of the product
for long-term maintenance treat-
ment of airflow obstruction and re-
ducing COPD exacerbations. The
panel nearly unanimously agreed
that the treatment had “clinically
meaningful” benefit as a long-term
maintenance treatment for airflow
obstruction They voted 8-5 that the
data provided “substantial evidence”
that reductions in exacerbations
were clinically meaningful.

The two inhaled ICS/LABA treat-
ments approved by the FDA for
COPD are the combination of fluti-
casone propionate and salmeterol
(Advair Diskus), also marketed by
GSK, and the combination of budes-
onide and formoterol (Symbicort).
Both are administered twice a day.
Salmeterol and formoterol are both
available as separate products to
treat COPD. Vilanterol, which is the
LABA component of Breo Ellipta,
will not be available separately. 

emechcatie@frontlinemedcom.com

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

Dr. Darcy D. Marciniuk, FCCP,
comments: While not a new
pharmacologic class, clinicians
now have another effective in-
haled combi-
nation
product that
differs in its
device and
once-a-day
dosing.
Shown to sig-
nificantly im-
prove lung
function and reduce exacerba-
tions in patients suffering from
COPD, the differences compared
with existing formulations
should be appreciated. 

Physician    NP/PA Career Center
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work, have moved to include regular
CT scans in the wake of the NLST,
but evidence is lacking to suggest
that earlier treatment of recurrence
leads to better outcomes.

Dr. Michael Jaklitsch, an invited
discussant from Brigham and
Women’s Hospital, Boston, said that
the investigators were able to take a
group of patients who would have
had a 5-year survival of 50% and
raise it to 75% through aggressive
surveillance and show that they were
“truly curing” these patients.

“Is this enough data to change our
personal practices today,” he posited.
“For me personally, the answer is
yes. This single paper presents me
with enough data to say I will use
minimal-dose CT scan as my sole
method of screening for recurrence
of early-stage lung cancer moving
forward.” 

Dr. Jaklitsch questioned whether
there were subpopulations in whom
minimal-dose CT would not work,
like the obese or those with surgical
clips. Dr. Hanna said that radiologists
at his center are more comfortable
using low-dose CT for surveillance
because of the risk of scatter in ei-
ther of these subgroups or in those
with mediastinal involvement.

Dr. Hanna also noted that minimal-
dose CT is not available everywhere,
but Dr. Jaklitsch said that he took the
specifications from the paper to his
community hospital and they said
they could be done. “So at least in the
U.S., this will have dramatic pene-
trance,” he added.

Dr. Hanna and his coauthors re-
ported having no study sponsorship
or financial disclosures.

pwendling@frontlinemedcom.com
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V I E W  O N  T H E  N E W S

Dr. W. Michael Alberts, FCCP,

comments: It is important to re-
member that
screening for
a primary
lung cancer is
a different
procedure
than conduct-
ing surveil-
lance for a
recurrence or
a second primary lung cancer.
The pretest probability of discov-
ering a cancer in these two situa-
tions is likely different and
therefore plays a role in evalu-
ating the summary statistics. 

Ultralow-dose CT bests x-ray for lung cancer follow-up
B Y  PAT R I C E  W E N D L I N G

IMNG Medical  Ne ws

MINNEAPOLIS – Minimal-dose
computed tomography was superior
to chest radiographs for surveillance
after curative lung cancer resection in
a randomized controlled trial involv-
ing over 300 patients.

“Minimal-dose CT should be the
modality of choice for surveillance
after resection of lung cancer,” Dr.
Waël Hanna said at the annual meet-
ing of the American Association for
Thoracic Surgery.

Repeated radiation exposure and a
high false-positive rate have been
stumbling blocks to national lung
cancer screening with low-dose spiral
CT, despite the technology demon-
strating 20% fewer lung cancer
deaths compared with chest x-ray in
asymptomatic heavy smokers in the
National Lung Cancer Screening
Trial (NLST). Minimal-dose CT of
the chest delivers a radiation dose of
0.2 mSv per scan, which is compara-
ble to chest x-ray at 0.16 mSv and
lower than a diagnostic CT or low-
dose CT at roughly 8 mSv and 1.5
mSv, he said.

The 311 patients in the current
study were prospectively enrolled
after curative resection and under-
went minimal-dose CT and chest 
x-ray at 3, 6, 12, 18, 24, 36, 48, and 
60 months. A total of 1,137 pairs of
chest x-ray and CT scans were ana-
lyzed by radiologists blinded to the
other modality.

Minimal-dose CT detected 94.2%
of the new or recurrent lung cancer,
compared with 21.1% for chest x-ray
(P value .0001), said Dr. Hanna, a
thoracic surgery fellow at the Univer-
sity of Toronto.

The increased sensitivity came at a
cost of significantly lower specificity
(86% vs. 99.9%) and positive predic-

tive value (251% vs. 91.6%; both P
less than .0001). The negative predic-
tive value for minimal-dose CT, how-
ever, was almost perfect (99.7% vs.
96.1%; P = .007).

More importantly, of the 63 patients
diagnosed with new or recurrent can-
cer, 49 (78%) had asymptomatic dis-
ease detected only on minimal-dose
CT, Dr. Hanna said. Two-thirds of the
asymptomatic patients were diag-

nosed within the first year of surveil-
lance and 94% within 2 years of initial
surgery.

“Why is this important? Because
when you find it at an earlier stage,
earlier in time, you can do something
about it,” he said.

Asymptomatic patients who were
restaged and given curative surgery
or radiation went on to live a median
of 69 months (range, 12-76) after the
initial operation, compared with a
median survival of 25 months (range,
6-48) among asymptomatic patients
given palliative treatment after
restaging (P less than .001).

The 14 patients with symptomatic
recurrent or new cancer had a medi-
an survival of only 15 months (range,
7-63) with palliative care.

“We are not saying that minimal-
dose CT improves survival because
these two patient populations are dif-
ferent,” Dr. Hanna said. “The patient
who presents with asymptomatic dis-
ease of the chest and is a candidate
for surgery is clearly different from
the patient who presents with brain
metastases and is symptomatic. But
follow-up with minimal-dose CT al-
lows us to identify this cohort of pa-
tients in whom close surveillance
after surgery is not futile, in whom
close surveillance after surgery is
amenable to intervention and treat-
ment, and is associated with long
survival.”

Several prominent guidelines, in-
cluding those from the AATS and
National Comprehensive Cancer Net-

Dr. Waël Hanna: Minimal-dose CT detect-

ed 94.2% of new or recurrent cancer.
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ocular complications. 
The investigators performed the

noninferiority trial, known as the RE-
DUCE (Reduction in the Use of Corti-
costeroids in Exacerbated COPD)
study, because no adequately powered,
randomized clinical trial has compared
directly the outcomes of these two
treatment durations. Despite that, “it
has become quite common clinical
practice to administer glucocorticoids
in COPD exacerbations for shorter pe-
riods,” the study authors noted.

The REDUCE trial’s results were
published online and simultaneously
reported at the annual meeting of
the American Thoracic Society. 

The study included 311 consecutive
patients who presented with COPD
exacerbations to emergency depart-
ments at five Swiss teaching hospitals
during a 5-year period. All patients
were older than 40 years, were cur-
rent or past smokers, and had a smok-
ing history of 20 or more pack-years
( JAMA 2013 May 21 [doi:10.
1001/jama.2013.5023]). 

All the study subjects received 40
mg of IV methylprednisolone on day
1, followed by 40 mg of oral pred-
nisone on days 2-5. On days 6-14, 155
patients were randomly assigned to
continue receiving oral prednisone
(conventional therapy) and 156 to re-
ceive a matching placebo (short-course
therapy). Patients, caregivers, and re-
searchers were blinded to group as-
signment.

All the patients also received a

broad-spectrum antibiotic for 7 days
to prevent pneumonia; nebulized
short-acting bronchodilators as need-
ed while hospitalized; inhaled gluco-
corticoids combined with an inhaled
beta-agonist twice daily; and inhaled
tiotropium once daily. They all also
received physiotherapy, supplemental
oxygen, and ventilatory support ac-
cording to accepted guidelines. 

Patients who received short-course
glucocorticoid therapy had a median
cumulative prednisone dose of 200
mg and a mean cumulative dose of
379 mg. In contrast, those who re-
ceived a longer duration of treat-
ment had a median cumulative
prednisone dose of 560 mg and a
mean cumulative dose of 793 mg. 

After 180 days of follow-up, 56
(35.9%) patients in the short-course
therapy group and 57 (36.8%) in the
conventional therapy group reached
the primary endpoint of a recurrent
COPD exacerbation. The time to re-
currence did not differ between the
two groups. 

In addition, the hazard ratios for ex-
periencing a recurrence were nearly
identical between the two study
groups in both an intention-to-treat
analysis and a per-protocol analysis,
“meeting our noninferiority criterion,”
Dr. Leuppi and his colleagues said.

The findings remained robust in
sensitivity analyses that adjusted for
variables such as patient age and sex.
They also persisted in subgroup
analyses that compared patients who

had different severities of underlying
COPD and different past histories of
glucocorticoid use. 

Overall survival was not significant-
ly different between patients who re-
ceived 5 days and those who received
14 days of systemic glucocorticoids.
The short-course group also showed
no increase in the need for mechani-
cal ventilation while hospitalized.

Measures of forced expiratory vol-
ume in 1 second improved signifi-
cantly in both groups by day 6 and
remained stable thereafter, with “al-
most no differences” between
groups. Patients in both groups re-
ported significantly ameliorated dys-
pnea, as well as similarly improved
bronchitis-related quality of life and
overall performance.

Regarding short-term adverse effects
of exposure to glucocorticoids, rates
of new or worsening hypertension
and new or worsening hyperglycemia
were comparable between the two
study groups. “We surmise that the
length of hospital stay was insufficient
to detect significant differences in

blood pressure and blood glucose lev-
els between groups, because these glu-
cocorticoid adverse effects do not
develop immediately after initiation of
treatment,” the researchers said. 

There also were no differences in
longer-term toxicities such as rates of
infection, gastrointestinal bleeding,
insomnia, fractures, psychiatric
symptoms, or heart failure.

A surprising finding was that pa-
tients who received short-term gluco-
corticoids had a significantly shorter
hospital stay (median, 8 days) than
did those who received conventional
glucocorticoids (median, 9 days). “Be-
cause we did not observe significant
differences in glucocorticoid-related,
short-term adverse effects, we cannot
readily explain this observation,
which might be a chance finding,”
Dr. Leuppi and his associates said. 

This study was supported by the
University Hospital Basel, the Hospi-
tal Center of Biel-Bienne, As-
traZeneca, and several research
foundations. The researchers report-
ed ties to industry sources.

5-day steroids ease COPD flares
REDUCE from page 1

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

Dr. Marcos I. Restrepo,

FCCP, comments: This
interesting study chal-
lenged the duration of sys-
temic glucocorticoid
therapy in patients with
acute COPD exacerba-
tions (AECOPD). A short
course (5 days) of corticos-
teroids was as effective in
preventing recurrent AECOPD

when compared with a
longer course (14 days) of
corticosteroid therapy. 

Studies like this, that as-
sess the duration of corti-
costeroids, antimicrobials,
and other risky therapies,
are welcome and needed
in order to improve patient
safety and prevent unnec-

essary exposure to medications.
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A
significant dissatisfier for both
clinician and patient is that in-
haled corticosteroids, common-

ly underutilized and potentially
lifesaving medications, are almost
never (if ever) covered at the lowest
tier by insurance companies. 

We would select a first-tier medica-
tion if there were one that we could
substitute for an ICS; but frequently
there isn’t, so we can’t.

Because of this, patients may be fi-
nancially motivated to simply stop the
medication – especially if they per-
ceive that they are on the lowest doses
and believe the medication perhaps is
not needed at all. 

Clinicians, meanwhile, are doing the
balancing act of moving patients to
the lowest doses in order to avoid side

effects while maintaining optimal dis-
ease control. 

So, what are the risks when pa-
tients stop using inhaled corticos-

teroids?
Dr. Matthew

A. Rank of the
Mayo Clinic,
Rochester,
Minn., and his
colleagues re-
cently published
a systematic re-
view of the liter-
ature to answer
this question ( J.

Allergy Clin. Immunol.
2013;131:724-9). 

In this review, randomized, con-
trolled clinical trials in which the
study intervention was continuing or
stopping low-dose ICSs were includ-
ed. Studies had to have 4 or more

weeks of a run-in with stable doses
of ICSs to ensure a minimum period
of asthma stability. Seven studies met
inclusion criteria. Two studies were
exclusively in children, and one was
exclusively in adults.

Asthma exacerbations were more
likely among patients who stopped
ICSs, compared with those who did
not (relative risk, 2.35; 95% CI: 1.88-
2.92). The risk for an asthma exacer-
bation in the next 6 months on
low-dose ICSs was 16% if patients
continued taking the medications,
and 38% if they stopped.

For every five patients who stopped
ICSs, one patient would be expected
to have an asthma exacerbation in
the next 6 months – which could
have been prevented if steroids had
been continued. 

The mean decrease in forced expi-
ratory volume in 1 second associated

with discontinued ICS use was 130
mL. 

Most patients can step down with
ICSs if they are on long-acting beta-
agonists. Expert panels have suggest-
ed that patients should be controlled
for 3 months before stepping down
therapy. Findings from this study fur-
ther suggest that patients who dis-
continue low-dose ICSs are at an
increased risk of asthma exacerba-
tion. 

We need to help our patients un-
derstand the risk of stopping low-
dose ICSs and encourage them, as
much as they are able, to stay on
them.

Dr. Ebbert is professor of medicine and a
primary care clinician at the Mayo Clinic
in Rochester, Minn. He reported having
no relevant financial conflicts. The
opinions expressed are those of the author. 

COMMENTARY: Stopping low-dose ICS use poses risks

DR. EBBERT
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Can you tell which patient has ALK-positive NSCLC?

Molecular testing is increasingly important in lung cancer

In a study of 420 patients with adenocarcinoma non-small cell lung cancer (NSCLC), more than 50% of tumors tested positive

for a predictive biomarker.1 About 3% to 5% of patients with advanced NSCLC harbor a genetic alteration known as the

anaplastic lymphoma kinase (ALK) fusion gene.2-9 The ALK fusion gene (a fusion between ALK and other genes such as EML4) 

is believed to be a key oncogenic driver that contributes to cell proliferation and tumor survival.6,10-12

Approval of the first ALK inhibitor is a compelling reason to test patients for the
ALK fusion gene

XALKORI® (crizotinib)—the first ALK inhibitor—may ofer antitumor activity for patients with locally advanced or metastatic

ALK-positive NSCLC. As an inhibitor of the ALK receptor tyrosine kinase, XALKORI is believed to block growth and survival

mechanisms in tumor cell lines, potentially leading to regression or stabilization of tumors.7 Testing is necessary to identify

patients for whom XALKORI may be appropriate. An FDA-approved test must be used to determine which patients have

ALK-positive NSCLC.

Clinical characteristics should not be used to determine which patients to test13

In XALKORI registration studies, the ALK fusion gene was identified in patients who varied by age, race, gender, and performance

status. While the ALK fusion gene was identified more frequently in never-smokers, it was also seen in former and current

smokers. In addition, the ALK fusion gene was identified more frequently in patients with adenocarcinoma but occurred in all 

histologic types.

Thus, simultaneous testing for all clinically relevant biomarkers—including ALK—prior to treatment initiation may help guide

therapeutic decisions.14

References: 1. Johnson BE, Kris MG, Kwiatkowski D, et al. Clinical characteristics of planned 1000 patients with adenocarcinoma of lung (ACL) undergoing genomic
characterization in the US Lung Cancer Mutation Consortium (LCMC). 14th World Conference on Lung Cancer. July 3-7, 2011; Amsterdam, the Netherlands. Abstract O16.01.
2. Garber K. ALK, lung cancer, and personalized therapy: portent of the future? J Natl Cancer Inst. 2010;102:672-675. 3. Takeuchi K, Choi YL, Soda M, et al. Multiplex
reverse transcription-PCR screening for EML4-ALK fusion transcripts. Clin Cancer Res. 2008;14:6618-6624. 4. Soda M, Choi YL, Enomoto M, et al. Identification of the transforming
EML4-ALK fusion gene in non-small-cell lung cancer. Nature. 2007;448:561-567. 5. Palmer RH, Vernersson E, Grabbe C, Hallberg B. Anaplastic lymphoma kinase: signalling in
development and disease. Biochem J. 2009;420:345-361. 6. Mossé YP, Wood A, Maris JM. Inhibition of ALK signaling for cancer therapy. Clin Cancer Res. 2009;15:5609-5614.
7. Sasaki T, Rodig SJ, Chirieac LR, Jänne PA. The biology and treatment of EML4-ALK non-small cell lung cancer. Eur J Cancer. 2010;46:1773-1780. 8. Koivunen JP, Mermel C, Zejnullahu
K, et al. EML4-ALK fusion gene and efcacy of an ALK kinase inhibitor in lung cancer. Clin Cancer Res. 2008;14:4275-4283. 9. Wong DW, Leung EL, So KK, et al. The EML4-ALK
fusion gene is involved in various histologic types of lung cancers from nonsmokers with wild-type EGFR and KRAS. Cancer. 2009;115:1723-1733. 10. Shaw AT, Yeap BY,
Mino-Kenudson M, et al. Clinical features and outcome of patients with non–small-cell lung cancer who harbor EML4-ALK. J Clin Oncol. 2009;27:4247-4253. 11. Chiarle R, Voena
C, Ambrogio C, Piva R, Inghirami G. The anaplastic lymphoma kinase in the pathogenesis of cancer. Nat Rev Cancer. 2008;8:11-23. 12. Soda M, Takada S, Takeuchi K, et al. 
A mouse model for EML4-ALK-positive lung cancer. Proc Natl Acad Sci U S A. 2008;105:19893-19897. 13. Referenced with permission from The NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) Non-Small Cell Lung Cancer V.2.2013. © 2013 National Comprehensive Cancer Network, Inc. All rights reserved. Accessed January 22, 2013. To 
view the most recent and complete version of the guideline, go online to http://www.nccn.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN 
GUIDELINES®, and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc. 14. Pérez-Soler R. Individualized therapy in 
non-small cell lung cancer: future versus current clinical practice. Oncogene. 2009;28(suppl 1):S38-S45. 
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Not without testing.

XALKORI is indicated for the treatment of patients with locally advanced or metastatic non-small cell lung cancer (NSCLC) that 
is anaplastic lymphoma kinase (ALK)-positive as detected by an FDA-approved test. This indication is based on response rate.
There are no data available demonstrating improvement in patient reported outcomes or survival with XALKORI.

SELECTED SAFETY INFORMATION

Drug-induced hepatotoxicity with fatal outcome has occurred. Transaminase elevations generally occurred within the first 2 months of 

treatment. Monitor with liver function tests including ALT and total bilirubin once a month and as clinically indicated, with more frequent 

repeat testing for increased liver transaminases, alkaline phosphatase, or total bilirubin in patients who develop transaminase elevations. 

Temporarily suspend, dose reduce, or permanently discontinue XALKORI as indicated.

XALKORI has been associated with severe, life-threatening or fatal treatment-related pneumonitis in clinical trials with a frequency of

4 in 255 (1.6%) patients. All of these cases occurred within 2 months after the initiation of treatment. Monitor patients for pulmonary 

symptoms indicative of pneumonitis. Exclude other causes and permanently discontinue XALKORI in patients with treatment-related 

pneumonitis.

Detection of ALK-positive NSCLC using an FDA-approved test, indicated for this use, is necessary for selection of patients for treatment 

with XALKORI.

Please see additional Important Safety Information on the next page
and accompanying brief summary of Prescribing Information.

For more information, please visit www.xalkorihcp.com.

The National Comprehensive Cancer Network® (NCCN®)  recommends 

that all patients with advanced or metastatic  NSCLC determined by 

histology to be nonsquamous or  NOS undergo EGFR and ALK testing13

ĖŤŤ����Ť�-"Ť���Ť3#23(-%Ť(2Ť�+2.Ť1#!.,,#-"#"Ť(-Ť/�3(#-32Ť6(3'ŤŤ

squamous cell carcinoma if they never smoked and if small biopsy 

specimens were used to assess histology
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IMPORTANT SAFETY INFORMATION

Please see accompanying brief summary of Prescribing Information.

For more information, please visit www.xalkorihcp.com.

XALKORI® (crizotinib) is indicated for the treatment of patients with locally advanced or metastatic non-small cell lung cancer 
(NSCLC) that is anaplastic lymphoma kinase (ALK)-positive as detected by an FDA-approved test.

This indication is based on response rate. There are no data available demonstrating improvement in patient reported  
outcomes or survival with XALKORI.

XALKORI is a registered trademark of Pfizer Inc.

Hepatotoxicity: Drug-induced hepatotoxicity with fatal outcome has occurred. Transaminase elevations generally occurred within the first
2 months of treatment. Monitor with liver function tests including ALT and total bilirubin once a month and as clinically indicated, with more
frequent repeat testing for increased liver transaminases, alkaline phosphatase, or total bilirubin in patients who develop transaminase
elevations. Temporarily suspend, dose reduce, or permanently discontinue XALKORI as indicated.

Pneumonitis: XALKORI has been associated with severe, life-threatening, or fatal treatment-related pneumonitis in clinical trials with a
frequency of 4 in 255 (1.6%) patients. All of these cases occurred within 2 months after the initiation of treatment. Monitor patients for
pulmonary symptoms indicative of pneumonitis. Exclude other causes and permanently discontinue XALKORI in patients with treatment-
related pneumonitis.

QT Interval Prolongation: QTc prolongation has been observed. Avoid use of XALKORI in patients with congenital long QT syndrome.
Consider periodic monitoring with electrocardiograms (ECGs) and electrolytes in patients with congestive heart failure, bradyarrhythmias,
electrolyte abnormalities, or who are taking medications that are known to prolong the QT interval. Permanently discontinue XALKORI for
grade 4 QTc prolongation. XALKORI should be withheld for grade 3 QTc prolongation until recovery to ≤ grade 1. Permanently discontinue
XALKORI if grade 3 QTc prolongation recurs.

ALK Testing: Detection of ALK-positive NSCLC using an FDA-approved test, indicated for this use, is necessary for selection of patients for
treatment with XALKORI.

Pregnancy: XALKORI can cause fetal harm when administered to a pregnant woman based on its mechanism of action. Women of childbear-
ing potential should be advised to avoid becoming pregnant while receiving XALKORI. If the patient or their partner becomes pregnant while
taking this drug, apprise the patient of the potential hazard to the fetus.

Adverse Reactions: Among the 397 patients for whom information on deaths and serious adverse reactions is available, deaths within 28
days of the last dose of study drug occurred in 45 patients. Ten (2.5%) patients died within 28 days of their first dose of study drug. Causes
of death included disease progression (32 patients), respiratory events (9), and other (4).

Safety of XALKORI was evaluated in 255 patients with locally advanced or metastatic ALK-positive NSCLC in 2 single-arm clinical trials
(Studies A and B). The most common adverse reactions (≥25%) across both studies were vision disorder, nausea, diarrhea, vomiting, edema,
and constipation. Grade 3-4 adverse reactions in ≥4% of patients in both studies included ALT increased and neutropenia.
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in 159 (62%) patients in clinical trials. Consider ophthalmological evaluation, particularly if patients experience photopsia or
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retinal hole or pending retinal detachment. Advise patients to exercise caution when driving or operating machinery due to the risk
of developing a vision disorder.

ĖŤ�#41./�3'8Ť�331( 43#"Ť3.Ť234"8Ť"14%Ť6�2Ť1#/.13#"Ť(-ŤąćŤĳăąœĴŤ/�3(#-32ĎŤ�1�"#ŤĄŤ,.3.1Ť-#41./�3'8Ť�-"Ť%1�"#ŤąŤ/#1(/'#1�+
neuropathy were reported in 1 patient each.
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renal impairment in these cases.

Grade 3 or 4 laboratory abnormalities of neutropenia, thrombocytopenia, and lymphopenia were observed in 5.2%, 0.4%, and 11.4% of
patients, respectively.

Drug Interactions: Exercise caution with concomitant use of moderate CYP3A inhibitors. Avoid grapefruit or grapefruit juice which may
increase plasma concentrations of crizotinib. Avoid concomitant use of strong CYP3A inducers and inhibitors. Dose reduction may be
needed for coadministered drugs that are predominantly metabolized by CYP3A.

Nursing Mothers: Given the potential for serious adverse reactions in nursing infants, consider whether to discontinue nursing or
discontinue XALKORI.

Hepatic Impairment: XALKORI has not been studied in patients with hepatic impairment. As crizotinib is extensively metabolized in the liver,
hepatic impairment is likely to increase plasma crizotinib concentrations. Use caution in patients with hepatic impairment.

Renal Impairment: No starting dose adjustment is needed for patients with mild and moderate
renal impairment. No data are available for patients with end-stage renal disease. Use caution
in patients with severe renal impairment or patients with end-stage renal disease.
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XALKORI® (crizotinib) capsules

Brief Summary of Prescribing Information

INDICATIONS AND USAGE
XALKORI is indicated for the treatment of patients with locally advanced or metastatic non-small cell lung cancer (NSCLC)
that is anaplastic lymphoma kinase (ALK)-positive as detected by an FDA-approved test. This indication is based on response
rate. There are no data available demonstrating improvement in patient reported outcomes or survival with XALKORI.

DOSAGE AND ADMINISTRATION
Recommended Dosing: The recommended dose and schedule of XALKORI is 250 mg taken orally twice daily. Continue
treatment as long as the patient is deriving clinical benefit from therapy. XALKORI may be taken with or without food.
Swallow capsules whole. If a dose of XALKORI is missed, make up that dose unless the next dose is due within 6 hours.

Dose Modification: Dosing interruption and/or dose reduction may be required based on individual safety and tolerability.

If dose reduction is necessary, then reduce the dose of XALKORI to 200 mg taken orally twice daily. If further dose reduction

is necessary, then reduce the dosage to 250 mg taken orally once daily based on individual safety and tolerability.

CONTRAINDICATIONS None. 

WARNINGS AND PRECAUTIONS
Hepatotoxicity: Drug-induced hepatotoxicity with fatal outcome has occurred. These cases have occurred during XALKORI 
treatment in <1% of patients in clinical trials. Concurrent elevations in ALT >3 times the upper limit of normal 
and total bilirubin >2 times the upper limit of normal, with normal alkaline phosphatase, occurred in <1% of 
patients in clinical trials. Elevation in ALT >5 times the upper limit of normal occurred in 7% of patients in 
Study A and in 4% of patients in Study B. These laboratory findings were generally asymptomatic and reversible upon 
dosing interruption. Patients usually resumed treatment at a lower dose without recurrence; however, 3 patients from 
Study A (2%) and 1 patient from Study B (<1%) required permanent discontinuation from treatment. Transaminase 
elevations generally occurred within the first 2 months of treatment. Monitor with liver function tests including ALT and total
bilirubin once a month and as clinically indicated, with more frequent repeat testing for increased liver transaminases, alkaline 
phosphatase, or total bilirubin in patients who develop transaminase elevations. Pneumonitis: XALKORI has been associated
with severe, life-threatening, or fatal treatment-related pneumonitis in clinical trials with a frequency of 4 in 255 (1.6%) 
patients across Studies A and B. All of these cases occurred within 2 months after the initiation of treatment. Monitor patients 
for pulmonary symptoms indicative of pneumonitis. Exclude other causes of pneumonitis, and permanently discontinue 
XALKORI in patients diagnosed with treatment-related pneumonitis. QT Interval Prolongation: QTc prolongation has been 
observed. Avoid use of XALKORI in patients with congenital long QT syndrome. Consider periodic monitoring with 
electrocardiograms (ECGs) and electrolytes in patients with congestive heart failure, bradyarrhythmias, electrolyte 
abnormalities, or who are taking medications that are known to prolong the QT interval. Permanently discontinue XALKORI 
in patients who develop Grade 4 QTc prolongation. Withhold XALKORI in patients who develop Grade 3 QTc prolongation 
until recovery to ≤ Grade 1, then resume XALKORI at 200 mg twice daily. In case of recurrence of Grade 3 QTc prolongation,
withhold XALKORI until recovery to ≤ Grade 1, then resume XALKORI at 250 mg once daily. Permanently discontinue 
XALKORI if Grade 3 QTc prolongation recurs. ALK Testing: Detection of ALK-positive NSCLC using an FDA-approved test,
indicated for this use, is necessary for selection of patients for treatment with XALKORI. Assessment for ALK-positive
NSCLC should be performed by laboratories with demonstrated proficiency in the specific technology being utilized. 
Improper assay performance can lead to unreliable test results. Refer to an FDA-approved test’s package insert for 
instructions on the identification of patients eligible for treatment with XALKORI. Pregnancy: XALKORI can cause fetal 
harm when administered to a pregnant woman based on its mechanism of action. There are no adequate and well-controlled
studies in pregnant women using XALKORI. If this drug is used during pregnancy, or if the patient becomes pregnant while
taking this drug, apprise the patient of the potential hazard to a fetus.          

ADVERSE REACTIONS
Safety of XALKORI was evaluated in 255 patients with locally advanced or metastatic ALK-positive NSCLC in 2 single-arm
clinical trials (Studies A and B). Among the 255 patients for whom data on Grade 1-4 adverse reactions are available, median
exposure to study drug was 5.1 months in Study A and 7.8 months in Study B. Dosing interruptions occurred in 36% and  
45% of patients in Studies A and B, and lasted >2 weeks in 13% and 19% of all patients. Dose reductions occurred in 
44% and 29% of patients. The rates of treatment-related adverse events resulting in permanent discontinuation were 6% in
Study A and 3% in Study B. The most common adverse reactions (≥25%) across both studies were vision disorder, nausea, 
diarrhea, vomiting, edema, and constipation. Grade 3-4 adverse reactions in≥4% of patients in both studies included ALT
increased and neutropenia. Among the 397 patients for whom information on deaths and serious adverse reactions is
available, deaths within 28 days of the last dose of study drug occurred in 45 patients. Ten (2.5%) patients died within 28
days of their first dose of study drug. Causes of death included disease progression (32 patients), respiratory events (9),
and other (4). Respiratory causes of death included pneumonia (2), hypoxia (2), ARDS (1), dyspnea (1), pneumonitis (1), 
empyema (1), and pulmonary hemorrhage (1). Other causes of deaths included septic shock, DIC, cardiovascular event, 
and death due to unknown cause (1 each). Serious adverse events in ≥2% of patients included pneumonia, dyspnea, and
pulmonary embolism. Table 3 lists the common adverse reactions on Studies A and B in patients receiving XALKORI.

Table 3: Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic ALK-Positive NSCLC on
Studies A and B1

1Study A used CTCAE v4.0, and Study B used CTCAE v3.0.
2Includes diplopia, photopsia, photophobia, vision blurred, visual field defect, visual impairment, vitreous floaters, visual brightness, and visual acuity reduced.
3Includes dyspepsia, dysphagia, epigastric discomfort/pain/burning, esophagitis, esophageal obstruction/pain/spasm/ulcer, gastroesophageal reflux, odynophagia, and 
reflux esophagitis.

4Includes abdominal discomfort, abdominal pain, abdominal pain upper, and abdominal tenderness.
5Includes mouth ulceration, glossodynia, glossitis, cheilitis, mucosal inflammation, oropharyngeal pain/discomfort, oral pain, and stomatitis.
6Includes edema, edema localized, and peripheral edema.
7Includes chest pain, chest discomfort, and musculoskeletal chest pain.
8Includes nasopharyngitis, rhinitis, pharyngitis, and upper respiratory tract infection.
9Includes balance disorder, dizziness, and presyncope. 
10Includes burning sensation, dysesthesia, hyperesthesia, hypoesthesia, neuralgia, paresthesia, peripheral neuropathy, peripheral motor neuropathy, and peripheral 

sensory neuropathy.

Vision disorders including visual impairment, photopsia, vision blurred, vitreous floaters, photophobia, and diplopia, were
reported in 159 (62%) patients in clinical trials. These events generally started within two weeks of drug administration.
Consider ophthalmological evaluation, particularly if patients experience photopsia or experience new or increased vitreous
floaters. Severe or worsening vitreous floaters and/or photopsia could also be signs of a retinal hole or pending retinal 
detachment. Advise patients to exercise caution when driving or operating machinery due to the risk of developing a
vision disorder. Neuropathy as defined in Table 3 and attributed to study drug by the investigator was reported in 34 (13%) 
patients. While most events were Grade 1, Grade 2 motor neuropathy and Grade 3 peripheral neuropathy were reported
in 1 patient each. Dizziness and dysgeusia were also very commonly reported in these studies, but were all Grade 1 or 2 in
severity. Bradycardia occurred in 12 (5%) patients treated with XALKORI. All of these cases were Grade 1 or 2 in severity.
Complex renal cysts occurred in 2 (1%) patients treated with XALKORI. There were no reports of abnormal urinalyses or renal
impairment in these cases. Laboratory Abnormalities: Grade 3 or 4 neutropenia, thrombocytopenia, and lymphopenia 
occurred in 5.2%, 0.4%, and 11.4% of patients, respectively. 

DRUG INTERACTIONS
Drugs That May Increase Crizotinib Plasma Concentrations: Coadministration of crizotinib with strong CYP3A inhibitors 
increases crizotinib plasma concentrations. Avoid concomitant use of strong CYP3A inhibitors, including but not limited to 
atazanavir, clarithromycin, indinavir, itraconazole, ketoconazole, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin,
troleandomycin, and voriconazole. Avoid grapefruit or grapefruit juice which may also increase plasma concentrations of 
crizotinib. Exercise caution with concomitant use of moderate CYP3A inhibitors. Drugs That May Decrease Crizotinib 
Plasma Concentrations: Coadministration of crizotinib with strong CYP3A inducers decreases crizotinib plasma concentrations. 
Avoid concurrent use of strong CYP3A inducers, including but not limited to carbamazepine, phenobarbital phenytoin, rifabutin,
rifampin, and St. John’s Wort. Drugs Whose Plasma Concentrations May Be Altered By Crizotinib: Dose reduction may
be needed for coadministered drugs that are predominantly metabolized by CYP3A. Avoid coadministration of crizotinib with
CYP3A substrates with narrow therapeutic indices, including but not limited to alfentanil, cyclosporine, dihydroergotamine, 
ergotamine, fentanyl, pimozide, quinidine, sirolimus, and tacrolimus. 

USE IN SPECIFIC POPULATIONS
Pregnancy Category D: XALKORI can cause fetal harm when administered to a pregnant woman based on its mechanism
of action. There are no adequate and well-controlled studies of XALKORI in pregnant women. Advise women of childbearing
potential to avoid becoming pregnant while receiving XALKORI. Women of childbearing potential who are receiving this
drug, or partners of women of childbearing potential receiving this drug, should use adequate contraceptive methods 
during therapy and for ≥90 days after completing therapy. If this drug is used during pregnancy, or if the patient or their 
partner becomes pregnant while taking this drug, apprise the patient of the potential hazard to a fetus. Nursing Mothers:
It is not known whether XALKORI 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 from XALKORI, consider whether to discontinue nursing 
or to discontinue the drug, taking into account the importance of the drug to the mother. Pediatric Use: The safety and
efcacy of XALKORI in pediatric patients has not been established. Decreased bone formation in growing long bones 
was observed in immature rats at 150 mg/kg/day following once daily dosing for 28 days (approximately 10 times the
AUC in adult patients at the recommended human dose). Other toxicities of potential concern to pediatric patients 
have not been evaluated in juvenile animals. Geriatic Use: Clinical studies of XALKORI did not include sufcient numbers
of patients aged 65 and older to determine whether they respond diferently from younger patients. Of the 136 patients in 
Study A, 19 (14%) were ≥65 years. Of the 119 patients in Study B, 16 (13%) were ≥65 years. Hepatic Impairment: XALKORI
has not been studied in patients with hepatic impairment. As crizotinib is extensively metabolized in the liver, hepatic 
impairment is likely to increase plasma crizotinib concentrations. Clinical studies excluded patients with AST or ALT >2.5 x ULN, 
or >5 x ULN, if due to liver metastases. Patients with total bilirubin >1.5 x ULN were also excluded. Therefore, use caution 
in patients with hepatic impairment. Renal Impairment: No starting dose adjustment is needed for patients with mild 
(creatinine clearance [CLcr] 60 to 90 mL/min) and moderate renal impairment (CLcr 30 to 60 mL/min), as steady-state trough 
concentrations in these two groups were similar to those in patients with normal renal function (CLcr >90 mL/min) in Study B. 
The potential need for starting dose adjustment in patients with severe renal impairment cannot be determined, as clinical
and pharmacokinetic data were available for only one patient. In addition, no data are available for patients with end-stage 
renal disease. Therefore, use caution in patients with severe renal impairment (CLcr <30 mL/min) or patients with end-stage 
renal disease.       

OVERDOSAGE
There have been no known cases of XALKORI overdose. Treatment of overdose with XALKORI should consist of general
supportive measures. There is no antidote for XALKORI.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenicity studies with crizotinib have not been 
conducted. Crizotinib was genotoxic in an in vitro micronucleus assay in Chinese Hamster Ovary cultures, in an in vitro
human lymphocyte chromosome aberration assay, and in in vivo rat bone marrow micronucleus assays. Crizotinib was not
mutagenic in vitro in the bacterial reverse mutation (Ames) assay. No specific studies with crizotinib have been conducted

function and fertility in humans based on findings in repeat-dose toxicity studies in the rat. Findings observed in the male 
reproductive tract included testicular pachytene spermatocyte degeneration in rats given ≥50 mg/kg/day for 28 days
(>3 times the AUC at the recommended human dose). Findings observed in the female reproductive tract included single-cell 
necrosis of ovarian follicles of a rat given 500 mg/kg/day (approximately 10 times the recommended human daily dose on
a mg/m2 basis) for 3 days.

PATIENT COUNSELING INFORMATION
Hepatotoxicity: Inform patients that symptoms of weakness, fatigue, anorexia, nausea, vomiting, abdominal pain (especially 
RUQ abdominal pain), jaundice, dark urine, generalized pruritus, and bleeding diathesis, especially in combination with fever 
and rash, should be reported immediately. Gastrointestinal Efects: Inform patients that nausea, diarrhea, vomiting, and 
constipation are the most commonly reported gastrointestinal adverse events occurring in patients who received XALKORI. 
Supportive care for gastrointestinal adverse events requiring treatment may include standard anti-emetic and/or anti-diarrheal 
or laxative medications. Visual Efects: Inform patients that visual changes such as perceived flashes of light, blurry vision, 
light sensitivity, and floaters are commonly reported adverse events. These events began most commonly during the first 
two weeks of treatment. Advise patients to report flashes or floaters to their physicians. Efects on Ability to Drive and Use 
Machines: No studies on the efect of XALKORI on the ability to drive and use machines have been performed. However, 
advise patients to exercise caution when driving or operating machinery due to the risk of developing a vision disorder,
dizziness, or fatigue while taking XALKORI. Concomitant Medications: Advise patients to inform their health care providers
of all concomitant medications, including prescription medicines, over-the-counter drugs, vitamins, and herbal products.
Instructions for Taking XALKORI: Advise patients to take XALKORI exactly as prescribed, not to change their dose or to stop
taking XALKORI unless they are told to do so by their doctor. Take XALKORI with or without food. Swallow XALKORI capsules
whole. Advise patients to keep XALKORI in the original container. Do not crush, dissolve, or open capsules. Inform patients 
to avoid grapefruit or grapefruit juice while taking XALKORI. If a patient misses a dose, advise the patient to take it as soon
as remembered unless it is less than 6 hours until the next dose, in which case, advise the patient not to take the missed dose. 
Advise patients not to take two doses at the same time to make up for a missed dose. Pregnancy and Nursing: Inform 
patients of childbearing potential to use adequate contraceptive methods during therapy and for ≥90 days after completing 
therapy. Advise patients to inform their doctor if they or their partners are pregnant or think they may be pregnant. Also advise 
patients not to breastfeed while taking XALKORI.
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Adverse Event
Treatment Emergent (N=255) Treatment Related (N=255)

All Grades 
n (%)

Grades 3/4 
n (%)

All Grades 
n (%)

Grades 3/4 
n (%)

EYE DISORDERS

Vision Disorder2 163 (64%) 0 (0) 159 (62%) 0 (0)
GASTROINTESTINAL DISORDERS

Nausea 
Diarrhea 
Vomiting
Constipation 
Esophageal Disorder3

Abdominal Pain4 

Stomatitis5

145 (57%)
124 (49%)
116 (45%)
98 (38%)
51 (20%)
40 (16%)
27 (11%)

2 (<1%)
1 (<1%)
3 (1%)

2 (<1%)
3 (1%)
1 (<1%)
1 (<1%)

136 (53%)
109 (43%)
101 (40%)
69 (27%)
29 (11%)
20 (8%)
15 (6%)

0
0
0

1 (<1%)
0
0

1 (<1%)

GENERAL DISORDERS

Edema6

Fatigue
Chest Pain/Discomfort7

Fever

97 (38%)
80 (31%)
30 (12%)
30 (12%)

2 (<1%)
6 (2%)
1 (<1%)
1 (<1%)

72 (28%)
51 (20%)

3 (1%)
2 (<1%)

0
4 (2%)

0
0

INFECTIONS AND INFESTATIONS

Upper Respiratory Infection8 50 (20%) 1 (<1%) 4 (2%) 0
INVESTIGATIONS

Alanine Aminotransferase Increased
Aspartate Aminotransferase Increased

38 (15%)
29 (11%)

17 (7%)
7 (3%)

34 (13%)
24 (9%)

14 (5%)
5 (2%)

METABOLISM AND NUTRITION

Decreased Appetite 69 (27%) 3 (1%) 49 (19%) 0
MUSCULOSKELETAL

Arthralgia
Back Pain

29 (11%)
28 (11%)

3 (1%)
0

4 (2%)
2 (<1%)

0
0

NERVOUS SYSTEM DISORDERS

Dizziness9

Neuropathy10

Headache
Dysgeusia

60 (24%)
58 (23%)
34 (13%)
33 (13%)

0
1 (<1%)
1 (<1%)

0

42 (16%)
34 (13%)
10 (4%)

30 (12%)

0
1 (<1%)

0
0

PSYCHIATRIC DISORDERS

Insomnia 30 (12%) 0 8 (3%) 0
RESPIRATORY DISORDERS

Dyspnea
Cough

57 (22%)
54 (21%)

16 (6%)
3 (1%)

5 (2%)
9 (4%)

3 (1%)
0

SKIN DISORDERS

Rash 41 (16%) 0 25 (10%)
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Viral test cut antibiotic use for respiratory illness
B Y  M I C H E L E  G. S U L L I VA N

IMNG Medical  Ne ws

WASHINGTON – A rapid viral test-
ing panel decreased the odds of inap-
propriate antibiotic use by 67% in

children hospitalized with acute res-
piratory illness, allowing 6% of the
children to discontinue use.

The test could be part of a facility’s
overall antibiotic control program,
Dr. Russell McCulloh said at the an-

nual meeting of the Pediatric Acade-
mic Societies.

“There is always a strong possibili-
ty for a bacterial coinfection in these
patients, and that can be very hard to
determine because we don’t have a

gold standard test,” he said. Adjunc-
tive diagnostic testing is needed to
“close the loop and implement this as
part of an antibiotic stewardship pro-
gram,” said Dr. McCulloh, an infec-
tious disease specialist at Rhode
Island Hospital, Providence.

He conducted a chart review of
1,731 children admitted to the hospi-
tal for acute respiratory illness from
2009 to 2011, comparing rates of an-
timicrobial use in those who had the
rapid viral panel (809) and those who
did not (922). A total of 860 had re-
ceived antibiotics before having the
test; 255 had received oseltamivir.

Most of the children who had a
positive viral panel were prescribed
oseltamivir (87%); the drug was used
in 18% of those who had a negative
test. In a multivariate analysis, a posi-
tive rapid viral panel was the single
biggest predictor of getting the antivi-
ral drug, increasing the odds by more
than 27 times, Dr. McCulloh said.

Younger age had a significant asso-
ciation, but the odds ratio was 1.7.
Having a significant past medical his-
tory was predictive in an unadjusted
analysis, but not in the final model.

Antibiotics were given to 11% of
children who had the viral testing,
but to 100% of those who did not
have it, Dr. McCulloh said. Antibi-
otics were used in 51% of those with
a positive test, and 67% of those with
a negative test. Antibiotics were dis-
continued in 6% of children who had
a positive viral test.

A multivariate analysis found sev-
eral factors significantly associated
with antibiotic use. A significant
past medical history increased the
odds by 7%. Stronger predictors in-
cluded a codiagnosis of acute otitis
media (OR, 6.0), an abnormal chest
x-ray (OR, 2.57), and a positive
blood culture (OR, 3). However, a
negative viral panel was associated
with a 69% decreased chance of re-
ceiving an antibiotic.

Dr. McCulloh had no disclosures.

msullivan@frontlinemedcom.com

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

Dr. Susan Millard, FCCP, com-

ments: It would be helpful to
know what type of rapid viral
panel was used and what it in-
cluded. Also, even though it is a
retrospective study, it is interest-
ing to review these types of stud-
ies to help guide future pediatric
community-acquired pneumonia
(CAP) protocols.
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from an intensivist (a board-eligible
or board-certified critical care special-
ist) who was on staff from 7 p.m. to
7 a.m., or from residents who nor-
mally were assigned to the ICU. 

The control group received care
from residents, who were able to
reach two daytime intensivists or
two critical care fellows at night by
phone. Generally, the nursing ratio
was one per two patients.

The nighttime intensivists were day-
time staff who volunteered to take on
a nighttime assignment. During the
study, they covered one night a week.

Overall, 820 patients were assigned
to the intervention (4 were later ex-
cluded due to missing data), and 778
were in the control group (7 ended
up with missing data). In total, 175
nights were assigned to the interven-
tion; 95% (166) of those nights were
staffed by an intensivist.

The median age of patients was 60
years, and about half were men. Al-
most half were admitted from the
emergency department, while just
over a third were transferred from
the hospital’s general floor. The 
median APACHE (Acute Physiology
and Chronic Health Evaluation) III

score was 67 (doi: 0.1056/
NEMJoa1302854).

Sixty-one percent (970) of all pa-
tients were admitted to the ICU at
night (5 p.m. to 5 a.m.). Overall, 381
patients (24%) died in the hospital,
with 293 (18%) of them dying in the
ICU.

The authors found no effect on
length of stay in the ICU (median,
52.7 hours) for those in the interven-
tion group. They calculated a “rate
ratio,” which was the rate of instan-
taneous discharge from the ICU in
the intervention group divided by
the rate of instantaneous discharge
from the ICU in the control group.
For ICU length of stay, the ratio was
0.98 (P = .72); a ratio of more than 1
would mean that the intervention
shortened the time to discharge.

They found similar ratios for hos-
pital length of stay (median, 174
hours in the intervention group vs.
166 hours in the control group) and
mortality. A patient’s APACHE III
score made no difference in the out-
comes; neither did resident experi-
ence and training.

In a subanalysis, the authors deter-
mined that ratios were unchanged

for patients admitted at night. 
Having so many patients admitted

at night was a strength of the study,
the authors said. “If nighttime inten-
sivists were effective, it is likely they
would be particularly effective in an
ICU with such a large nighttime
workload,” they wrote.

The researchers noted that fur-
ther research is important because
currently one-third of U.S. academ-

ic medical centers employ night-
time intensivists. On the surface,
nighttime ICU staffing seems com-
pelling, said the authors. But it also
may be “one of several expensive
medical practices that have been
adopted without a supportive evi-
dence base.” 

aault@frontlinemedcom.com 

On Twitter @aliciaault 

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

Dr. Steven Q. Simpson, FCCP, 

comments: This is a timely article,
as medical centers of all types are
grappling with the notion that in-
house intensivists may improve
quality, yet are very expensive. I
agree with the authors that it is
fortuitous that the majority of
admissions occur at night and that
the results are unlikely to be 
generalizable. 

The authors omit two potential
additional explanations for the
negative result: 1) that a teaching
service impairs care and interferes
with the smooth running of
processes during its half of the

day in a way that cannot be over-
come by a sole intensivist at
night, and 2) that a daytime staff
intensivist functioning all night
one night a week is subject to fa-
tigue, just like anyone who at-
tempts to function without rest. It
may be that the findings would be
different if a full-time nocturnal
intensivist were used. 

The authors are to be lauded
for g iving some data on this
subject where there has been
little to none, and where ex-
tremely expensive actions have
been taken with no proof that
they would have any effect.

Night intensivist benefit questioned
Outcomes from page 1

Study: Euglycemic insulin
resistance may predict VAP 

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

IMNG Medical  Ne ws

LAS VEGAS – The development of eu-
glycemic insulin resistance soon after
intubation may herald the onset of
ventilator-associated pneumonia, a
study by Vanderbilt University investi-
gators suggests.

Researchers compared 92 critically
injured trauma patients who devel-
oped VAP (ventilator-associated pneu-
monia) 3-4 days after intubation with
2,162 who did not. All the subjects had
their blood glucose levels kept mostly
between 80 and 150 mg/dL with the
help of a computer-assisted protocol
that adjusted insulin drip rates as nec-
essary, lead investigator Dr. Kaushik
Mukherjee told the annual meeting of
the Surgical Infection Society.

There were no differences in base-
line demographics between the
groups, but compared with controls,
patients who developed VAP needed
significantly higher insulin drip rates to
stay in that range the day before and
the first and third days VAP diagnosis
(max. diff., 1.1 U/hr [95% CI, 0.8-1.5]). 

The M multiplier, a surrogate for in-
sulin resistance calculated from blood
glucose levels and insulin drip rates,

was significantly higher 2 days before
VAP was diagnosed, and remained so
for 10 days afterward.

If the findings are replicated, the
Vanderbilt team says they may help
predict who’s at risk for VAP so that
preventative measures can be taken.
Among other things, the model will
need to incorporate body mass index,
steroid use, tube-feeding schedule, and
other confounders that impact insulin
requirements, and will need to be put
through a prospective trial. Even so,
“these data indicate euglycemic insulin
resistance may be an important new
indicator for VAP in the era of strict
glycemic control. [This] may be valu-
able moving forward,” said Dr.
Mukherjee of Vanderbilt’s trauma and
surgical critical care division.

Patients in the study were at least 16
years old, and had been ventilated for
at least 48 hours. Both VAP and con-
trol patients needed increasing
amounts of insulin in the 10 days fol-
lowing intubation, probably “due to
added nutrition, but [the VAP group
required] a more rapid increase in
their insulin infusion rates” starting
about 3 days before diagnosis. 

aotto@frontlinemedcom.com 
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B Y  D R . S T E V E N  Q .

S I M P S O N, F C C P

W
e established the Kansas
Sepsis Project in 2009 to re-
duce the risk of mortality

from severe sepsis by 10% by the
end of 2015 in the state of Kansas.
The long-term intent is to reduce
mortality even
further in this
state and to ex-
tend our meth-
ods to be usable
by anyone. Se-
vere sepsis, by
one name or an-
other, is one of
the oldest and
most vexing hu-
man health
problems. In 1513, Machiavelli wrote
in The Prince, “as the physicians say
it happens in hectic fever, that in the
beginning of the malady it is easy to
cure but difficult to detect, but in
the course of time, not having been
either detected or treated in the be-
ginning, it becomes easy to detect
but difficult to cure.” Five hundred
years later, severe sepsis remains
underrecognized and undertreated
in its earlier stages, resulting in mor-
tality rates of 30% to 50%, and even
higher if septic shock is not treated
in an aggressive and timely fashion.
In 1995, there were over 750,000
cases of severe sepsis in the United
States, resulting in 500 deaths per
day on average (Angus et al. Crit
Care Med. 2001;29[7]:1303). The
most recent epidemiological evi-
dence indicates that there may now
be as many as 3 million cases per
year in the United States (Gaieski et
al. Crit Care Med. 2013; 41[5]:1167). 

Based on national data, it is esti-
mated that 15,000 to 20,000 Kansans
are afflicted with severe sepsis every
year, and approximately 15 people
die of severe sepsis on an average day
in our state. Kansas is a largely rural
state, but our population distribution
is comparable to that of a large
swath of states across the Great
Plains and Mountain West. Nearly
half of the state’s inhabitants (48%)
live in rural areas, and numerous
counties have a population density
< 6 persons per square mile, referred
to as “frontier.” At 82,276 square
miles, Kansas is the 15th-largest state
in geographic area, but its 2.85 mil-
lion inhabitants place it as the 34th
largest in population and 40th in pop-
ulation density. As a result, many of
the state’s inhabitants suffer from
geographic health-care disparity. In

truth, most rural inhabitants of the
United States suffer geographic dis-
parity in health care. One in four
Americans lives in a rural area, yet
only one in 10 physicians practices in
a rural area.

The incidence of severe sepsis rises
rapidly in people over the age of 65
years, increasing fivefold between the
ages of 65 and 80. Since April 2011,
more than 10,000 baby boomers each
day have turned 65 and as many will
continue do so for a total of 19 years,
so severe sepsis will be a dominant
force in medicine for a very long
time. Physicians and other practition-
ers, regardless of their specialty, will
be faced with patients with sepsis.
However, over a decade after the con-
sensus adoption of criteria for the di-
agnosis of severe sepsis, the majority
of physicians were not well versed in
recognizing severe sepsis (Poeze et al.
Crit Care. 2004;8[6]:R409). This likely
still holds true, especially for nonin-
tensivist physicians. 

Although the term sepsis was ap-
parently first used by Hippocrates
(sepsis is a form of the Greek word
for putrefaction) an internationally
accepted clinical definition of the
syndrome was not published until
1992, based on the definitions first
developed by Dr. Roger Bone at the
University of Kansas in the late 1970s
(Bone et al. Chest. 1992;101[6]:1644).
Until that time, many definitions of
the syndrome were applied with re-
sultant disparity in the outcomes of
clinical trials. Physicians and others
who were trained prior to 1992,
many of whom are now at the
zeniths of their careers, were not ex-
posed to this definition during their
formative training.

To find out whether there is an ex-
isting gap in physician education and
knowledge regarding severe sepsis in
rural Kansas, we led a series of focus
groups in 2007-2008 in six medium-
sized towns in all geographic areas of
the state. While the majority of
providers considered themselves
knowledgeable or very knowledge-
able about sepsis, only a small minor-
ity were actually familiar with
well-accepted evidence-based mea-
sures for the care of patients with se-
vere sepsis, including early
goal-directed therapy (EGDT), or the
differentiation of patients with sepsis
from those with severe sepsis or sep-
tic shock. One-third expressed the
view that the problem with diagnos-
ing severe sepsis is the lack of estab-
lished diagnostic criteria. In the end,
80% of practitioners believed that
further education in recognizing and

treating severe sepsis would be
“extremely” beneficial.

Based on this needs assessment and
with financial support from The
CHEST Foundation, we established
the Kansas Sepsis Project. We previ-
ously had success in achieving a
> 50% reduction in mortality at the
University of Kansas Hospital and de-
sired to help spread this success to
other hospitals across the state. Of
Kansas’ 126 hospitals, 83 are critical
access hospitals, for whom the chal-
lenges are of a different nature than
those of our tertiary academic cen-
ter. Critical access hospitals have 25
beds or fewer and are located at least
35 miles from the next hospital. By
definition, these 83 hospitals are
rural. Of the remaining hospitals,
only 22 have over 100 beds, and only
12 are located in locations that
qualify as urban. 

We recruit hospitals of various
sizes across the state to participate in
a program of quality improvement
in severe sepsis, for which physicians
and nurses can receive continuing
education credit, required for both
medical and nursing licensure in all
50 states. The most effective continu-
ing education is problem based, and
we believe that the problem of im-
proving care for severe sepsis cases is
an ideal venue for problem-based
learning that actually improves pa-
tient outcome. We developed and
provided an online means of mea-
suring and storing data regarding di-
agnosis and key treatment
parameters for severe sepsis and of
running serial reports to track per-
formance over time and benchmark
against other hospitals. For critical
access hospitals, we developed an ab-
breviated version of EGDT that calls

for antibiotics, fluids, vasopressors,
and a triage decision within 2 hours
for transport to a larger, supporting
hospital. 

As with many quality improvement
initiatives, uptake over time has been
mixed. In fact, some hospitals and
physicians have declined to partici-
pate, even when shown the outstand-
ing results of others just like them.
At this writing, the project has
earned acclaim and numerous hospi-
tals as well as a large number of
physicians in our state, are initiating
their quality improvement efforts.
Among successful enrollees, compli-
ance with aspects of the sepsis bun-
dles has increased by as much as 90%
(absolute increase) and recognition of
severe sepsis on presentation is also
above 90%. 

A truly important feature to resi-
dents of small towns is the ability to
be treated “at home” in their own
hometown hospital. On average, be-
fore participation in the Kansas Sep-
sis Project, 25% of rural patients
with sepsis required transfer to a
higher level of care; after initiation of
quality improvement efforts, only 5%
require that transfer. This is both
comforting for rural residents and
lifesaving for a 25-bed hospital strain-
ing to keep its doors open so that it
can serve its community. 

More information is available at the
Midwest Critical Care Collaborative
(mwcritcare.org) or the Kansas Sepsis
Project (kansassepsisproject.org).

Dr. Simpson is professor of medicine,
associate division director, and director of
fellowship training, Division of
Pulmonary and Critical Care Medicine,
University of Kansas, Kansas City. 

CRITICAL CARE COMMENTARY: The Kansas Sepsis Project

E D I T O R ’ S  C O M M E N T S

T
his commentary by Dr. Simpson
is not only quite revealing but in-

structive. As we became more aware
of sepsis and the need for
early goal-directed therapy
to improve outcomes, the
recognition of the entity
of sepsis has been lacking.
Since 2005, it was estimat-
ed that there were 750,000
cases per year, and we
now believe there are eas-
ily 3 million in the United
States alone.

There is a shortage of both ICU
beds and providers in the United
States, and this will continue to esca-
late as the years progress. The

Kansas Sepsis Project and its innova-
tive collaborative style is a great ex-
ample of what could be done and

what needs to be done.
Since not all states are the
same, and not all medical
systems are equally
equipped, the need for this
type of project is clear. As
our population ages and
recognition of sepsis hope-
fully continues to rise, re-
sources will be better used

and more lives will be saved.

Dr. Peter Spiro, FCCP
Section Editor

Critical Care Commentary

DR. SIMPSON
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L E D E R E R , C PA

I
n 2014, the ACCP will move into a
dynamic new headquarters in
Glenview, Illinois, moving the Col-

lege to a new model of educational
delivery that is hands-on, in-depth,
and flexible. With a year-round cen-
ter for immersive training and inno-
vation, as well as on-demand access
to tools for physicians, the ACCP will
have a platform to advance chest
medicine and improve patient care. 

The College’s 48,500-SF, Silver
LEED-certified headquarters will be
housed on ample, verdant grounds
that create a sense of calm retreat; 
facilitate exchange and collaboration;
and, most importantly, reflect the
College’s commitment to environ-
mental sustainability—and the
cleaner air and healthier lungs it
leads to. A cornerstone of the new
learning campus is the 15,000-SF
Innovation and Simulation Center. 

Through a comprehensive curricu-
lum offered at the Innovation and
Simulation Center, the ACCP plans
to address the full range of proce-

dures members need to master in or-
der to help every patient they treat.
With a full-fledged educational expe-
rience that mixes lectures with small
group activities and hands-on simula-
tion, the College can help physicians
adapt to the rapidly changing health-
care landscape and improve the lives
of patients around the globe.

With the philanthropic investment
of ACCP members, friends, and sup-
porters, the ACCP can take the next
great leap in advancing chest medi-
cine with effects that will be felt well
beyond its walls. The CHEST Foun-
dation embarked on its Beyond Our
Walls: Advancing the Future of Chest
Medicine capital campaign at CHEST
2012. With a goal of $5 million, de-
rived through the generosity of cor-
porate supporters, ACCP members,
and committed individuals, the
ACCP will realize its vision. To date,
the campaign has secured almost
50% of its campaign goal to be
achieved by year-end 2013. 

There are two important ways to
support the new ACCP learning cam-
pus. Donations can be made through
the following programs:

Secure a customizable brick:
With a gift of $1,000, you can buy a
brick and cement your place in
ACCP history. Each donor will be
able to customize a concrete paver
near the main entrance to the new
headquarters building. Donors can
pay tribute to a lifetime of work,
memorialize a loved one, honor a
friend or family member, or lend sup-
port to the fight for better respira-
tory health. There is a limited
quantity of pavers available. 

To reserve your paver, go to
beyondourwalls.chestnet.org or con-
tact Marilyn Lederer at mlederer@
chestnet.org.

Make a gift: There are many 
opportunities to support the new

ACCP learning campus. From buying
a brick to donating a major gift to
name spaces in the new facility, all
levels of donations are appreciated.
Learn more about how you can 
help by going to beyondourwalls.
chestnet.org, where you take a virtual
tour of the new building, learn about
the capital campaign, and review the
benefits of giving to this worthy
endeavor. 

To discuss a campaign gift, contact
Marilyn Lederer at (847) 498-8370 or
mlederer@chestnet.org.

The ACCP and The CHEST Foun-
dation have always depended on phil-
anthropic partners to improve patient
care through education. Together, we
can continue to make a difference.

Beyond Our Walls: Advancing the Future of Chest Medicine 

The new ACCP headquarters will be a year-round center for training and innovation.

Support the campaign and cement your place in ACCP history.
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September 21-22
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July 25

Northbrook, IL
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Management

July 26-28

Northbrook, IL
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Cardiovascular Medicine
and Surgery
Omega-3 fatty acids
Omega-3 fatty acids (n-3 fatty acids)
are commonly used to reduce triglyc-
eride levels.1 Their place in therapy
for treating cardiovascular disease has
been established by notable landmark
studies such as GISSI-Prevenzione
trial, GISSI Heart Failure study, and
the Japan EPA Lipid Investigation
Study ( JELIS). 2-4

In a recent randomized, placebo-
controlled study published in the
New England Journal of Medicine,5 n-3
fatty acids did not reduce the revised
primary endpoint of time to death
from cardiovascular (CV) causes or
hospital admission for CV causes.
Unlike previous trials that studied pa-
tients with a history of myocardial
infarction2, 4 and heart failure,3 this
study was conducted in a primary
prevention population of patients
with multiple risk factors for CV dis-
ease or clinical evidence of athero-
sclerotic vascular disease. 

Over 12,000 patients in Italy were
randomized to receive either 1 g of
n-3 fatty acids or placebo (olive oil).
After 5 years of follow-up, the pri-
mary endpoint occurred in 733 of

6,239 (11.7%) patients who received
n-3 fatty acids compared with 745 of
6,266 (11.9%) patients in the placebo
group (adjusted HR
0.97; 95% CI 0.88 to
1.08; P = .58). Addi-
tionally, the two
groups did not differ
significantly in the
study's secondary
endpoints, such as
sudden death from
cardiac causes and
death from CV caus-
es. Rates of adverse
events were similar
between the two
groups. It must be
noted that the investigators had to
change their primary endpoint 1
year into the study due to a lower
than expected event rate. The prima-
ry efficacy endpoint as defined in
the beginning of the trial was the
cumulative rate of death, nonfatal
MI, and nonfatal stroke. The end-
point was then changed to the com-
posite of time to death from CV
causes or hospital admissions for CV
causes. The applicability of this
study to the American population is
debatable since this was conducted

exclusively in the Italian population.
It is possible that the study popula-
tion already had a diet reflective of

the “Mediterranean
diet,” which is high-
er in polyunsaturat-
ed fatty acids, fruits,
vegetables, nuts, and
seeds and lower in
saturated fat and red
meat compared with
the typical American
diet.

Dr. Jun R. Chiong,
FCCP

Ex Officio NetWork
Member
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Chest Infections
Aerodigestive chest infections in
the elderly: when reflux is more
than reflux
Mrs. Smith is a delightful and spunky
78-year-old woman who lives in Palm
Springs, California, enjoys playing

NETWORKS: Omega-3s; reflux, plus; OLDs and OSA

Continued on following page
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bridge, and watches reruns of
Matlock. She has a chronic cough that
alienates her from her friends. She
has no gag reflex, speaks with a gur-
gling voice, and coughs when
drinking. She was admitted four
times last year for pneumonia.

Many elderly patients have aspira-
tions that land them in the hospital
with pneumonia. They carry the di-
agnosis of reflux, but their studies
show “little aspiration,” underesti-
mating their problem. Impaired se-
cretion clearance, medication-
related diminished production of
saliva, dental disease due to poor
oral hygiene, chronic pharmacologic
acid suppression, late dinners, and
sleep aids that change their sleep ar-
chitecture are all factors that make
cough due to oropharyngeal dys-
function in elderly patients quite
frequent. 

Such disorders can constitute a
threat for life due to malnutrition,
dehydration, hypoxia, respiratory
failure, and cardiac arrest. The
health-care provider is challenged by
the desire to alleviate a symptom
that alters quality of life while not
subjecting the patient to invasive
diagnostics.

Effective management requires a

multidisciplinary aerodigestive team
approach. This includes a careful as-
sessment of the oropharyngeal
anatomy; nutritional status; cogni-
tion; swallowing retraining; lifestyle
modifications (eg, elevation of the
head of bed); separation of phona-
tion and deglutition; eating small,
thickened meals several times a day;
and aggressive oral care. It may be
time for aerodigestive centers akin to
the ones already in place for
children.

Dr. Hassan Bencheqroun, FCCP

Steering Committee Member
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Clinical Pulmonary Medicine
On obstructive lung disease and
obstructive sleep apnea: time to 
revisit nosologies?
Obstructive lung diseases (OLDs),
such as asthma, chronic bronchitis,
emphysema, or COPD are very
prevalent conditions. OLD defini-
tions: (1) span distinct domains (clini-
cal, functional, anatomical,
tomographic, etc); (2) frequently
overlap; and (3) are defined function-
ally by either pre- or postbron-
chodilator FEV1/FVC ratio (R). 
Fixed (0.70) vs lower-limit-of-normal
R thresholds could either underesti-
mate or overestimate OLD preva-
lence; similarly, postbronchodilator
(vs prebronchodilator) R may also
underestimate the prevalence of
COPD, especially in younger
subjects. 

Several recent and promising at-
tempts have been proposed to
explore OLD phenotypes with newer
methodologies (eg, cluster analysis,
genomics, metabolomics, pro-
teomics, etc), which do not rely on a
priori assumptions on best-split levels
for different OLD categories. 

Obstructive sleep apnea (OSA) is
also a common condition that fea-
tures bidirectional interactions with
OLDs. They share a number of risk
factors, such as obesity, smoking,

nasal disease, increased airway resis-
tance, and local and systemic in-
flammation. OSA is associated with
worse clinical outcomes in patients
with OLD, while positive airway
pressure therapy seems to have ben-
eficial effects in this setting. 

While the term overlap syndrome
has been used before for the comor-
bid association of COPD and OSA,
we recently proposed the term alter-
native overlap syndrome for asthma
and OSA. 

In an effort to further encourage
investigations in this area, we also
proposed an integrated, lumping
nomenclature for OSA in the setting
of OLD, OLDOSA (obstructive lung
disease and obstructive sleep apnea)
syndrome.1

In the future, this relumping 
approach will hopefully become pro-
ductive by generating more refined
and robust phenotypic or nosologic
characterizations. 

Dr. Octavian C. Ioachimescu, PhD, FCCP 

Vice-Chair
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WARNINGS AND PRECAUTIONS

Risk of Syncope

t Hypotension leading to syncope has been
observed; VENTAVIS should therefore not be
initiated in patients with systolic blood
pressure less than 85 mmHg.

Pulmonary Venous Hypertension

t Stop VENTAVIS immediately if signs of
pulmonary edema occur; this may be a sign
of pulmonary venous hypertension.

Bronchospasm

t VENTAVIS inhalation may cause bronchospasm
and patients with a history of hyperreactive
airway disease may be more sensitive.

ADVERSE REACTIONS

Serious Adverse Events

t Serious adverse events reported at a rate
of less than 3% included congestive heart
failure, chest pain, supraventricular
tachycardia, dyspnea, peripheral edema,
and kidney failure. Vital signs should be
monitored while initiating VENTAVIS.

Adverse Events

t Adverse events reported in a Phase 3 clinical
trial occurring with a ≥3% difference between
VENTAVIS patients and placebo patients were
vasodilation (flushing) (27% vs 9%), increased
cough (39% vs 26%), headache (30% vs 20%),
trismus (12% vs 3%), insomnia (8% vs 2%),
nausea (13% vs 8%), hypotension (11% vs 6%),
vomiting (7% vs 2%), alkaline phosphatase
increased (6% vs 1%), flu syndrome (14% vs
10%), back pain (7% vs 3%), tongue pain (4%
vs 0%), palpitations (7% vs 4%), syncope (8%
vs 5%), GGT increased (6% vs 3%), muscle
cramps (6% vs 3%), hemoptysis (5% vs 2%),
and pneumonia (4% vs 1%).

DRUG INTERACTIONS

Antihypertensives and Vasodilators

t VENTAVIS has the potential to increase
the hypotensive effect of vasodilators
and antihypertensive agents.

Anticoagulants and Platelet Inhibitors

t VENTAVIS also has the potential to
increase risk of bleeding, particularly in
patients maintained on anticoagulants
or platelet inhibitors.

Please see brief summary of full prescribing
information on adjacent page.
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REFERENCES: 1. VENTAVIS (iloprost) Inhalation Solution full prescribing information. Actelion Pharmaceuticals US, Inc. 
August 2012. 2. Olschewski H, Simonneau G, Galiè N, et al. Inhaled iloprost for severe pulmonary hypertension. N Engl 
J Med. 2002;347:322-329. 3. Data on file, Actelion Pharmaceuticals.

A spectrum of
inhaled PAH effi cacy
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® VENTAVIS is a licensed trademark of Bayer Schering Pharma AG.
“Second Wind” is a licensed trademark of Pulmonary Rehabilitation Associates.
© 2012 Actelion Pharmaceuticals US, Inc.  VEN-00010

VENTAVIS® (iloprost) Inhalation Solution is indicated for the treatment of pulmonary arterial hypertension (PAH) (WHO Group 1) to improve
a composite endpoint consisting of exercise tolerance, symptoms (NYHA Class), and lack of deterioration. Studies establishing effectiveness
included predominantly patients with NYHA Functional Class III-IV symptoms and etiologies of idiopathic or heritable PAH (65%) or PAH associated
with connective tissue disease (23%).

Significant clinical improvement through a combined endpoint (p=0.0033)1

t VENTAVIS 19% (n=68); placebo 4% (n=78)

Significant functional class improvement (p=0.03)1,3

t VENTAVIS 25% (n=68); placebo 8% (n=78)

t At week 12: VENTAVIS 19% (FC II), 43% (FC III), 38% (FC IV); placebo 4% (FC II), 

46% (FC III), 50% (FC IV)3

Significant 6MWD improvement (p<0.01)1

t VENTAVIS 43% (n=68); placebo 26% (n=78)

Significant hemodynamic improvement (p<0.001)*1,2

t 32% decrease in pulmonary vascular resistance (PVR)†:

– VENTAVIS –23% (n=70); placebo 9% (n=77); treatment effect† –335 dyntsec/cm5

t 20% increase in cardiac output (CO)†:

– VENTAVIS 15% (n=89); placebo –5% (n=80); treatment effect† +0.7 L/min

t 9% decrease in mean pulmonary arterial pressure (mPAP)†: 

– VENTAVIS –9% (n=90); placebo 0% (n=82); treatment effect† –4.5 mmHg

VENTAVIS 20 mcg/mL: Higher concentration provides appropriate patients
shorter treatment times‡

AIR PIVOTAL TRIAL Randomized, double-blind, multicenter, placebo-
controlled trial to evaluate the efficacy and safety of VENTAVIS 
monotherapy compared with placebo in the treatment of PAH (WHO 
Group 1) NYHA Class III or IV (n=146). Clinical improvement is a combined 
endpoint defined as ≥10% increase in 6MWD, improvement in NYHA 
functional class, and absence of clinical deterioration or death.1,2

BASELINE VALUES1-3

Parameter VENTAVIS Placebo

PVR (dyntsec/cm5) 1029±390 1041±493

mPAP (mmHg) 53±12 54±14

CO (L/min) 3.8±1.1 3.8±0.9

SVO
2
 (%) 60±8 60±8

FC III 59% 59%

FC IV 41% 41%

6MWD (m) 332 315

* AIR PIVOTAL TRIAL: Hemodynamics assessed at week 12 before inhalation in
both groups (at least 2 hours after previous dose, trough) and after inhalation
in the VENTAVIS group (approximately 15 minutes after dose, peak). Study
included patients with chronic thromboembolic disease (CTEPH) and all
etiologies of PAH.1

† Placebo corrected.

‡The 20 mcg/mL concentration is intended for patients who are maintained
at the 5 mcg dose and who have repeatedly experienced extended
treatment times which could result in incomplete dosing. VENTAVIS
10 mcg/mL ampules are still available. VENTAVIS should be taken 6 to
9 times daily during waking hours, at least 2 hours apart.1

VENTAVIS DELIVERED

A SPECTRUM OF PAH

EFFICACY AT WEEK 12
1-3

A SPECTRUM OF PAH

EFFICACY AT WEEK 12

IMPORTANT SAFETY INFORMATION
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B Y  D R . S E T H  

K O E N I G, F C C P  

Section Editor,  Ultrasound Cor ner,  CHEST

U
ltrasound use in ICUs is gain-
ing momentum as more criti-
cal care physicians realize the

effectiveness of point-of-care, goal-di-
rected ultrasounds in the manage-
ment of their patients, both for
procedural guidance and as diagnos-
tic tools.

Through well-designed studies and
numerous critical care ultrasound
hands-on courses offered through the
ACCP and others, the opportunities
to acquire the cognitive aspect of ul-
trasound, image acquisition, and in-
terpretation skills continue to grow. 

To this end, CHEST has launched a
new video-based ultrasound case-
based series called Ultrasound Cor-
ner. Its focus is to bridge image
acquisition, interpretation skills, and
its application to the critically ill 
patient. While the intensivist may
gain proficiency in ultrasound image
acquisition and interpretation with
relative ease, its application to a 
critically ill patient may be more
challenging. 

This video-based ultrasound case
format may fill a need for our readers
by combining the clinical case sce-
nario and physical exam with an ap-
propriate logical, goal-directed
ultrasound exam. Case patient video
images will be compared with nor-
mal patient video images, allowing
the intensivist immediate distinction.
Videos will be accompanied by both
labeled still images and voice narra-
tion to further illustrate the main
teaching point of each case. 

While rare and fascinating case 
reports interest both readers and 
editors for publication, Ultrasound
Corner will focus on common, every-
day clinical situations and the applica-

Ultrasound: The bread and butter of intensivists
tion of goal-directed ultrasound for
diagnosis and management. 

The rapid assessment of patients
presenting with cardiopulmonary
failure is the bread and butter of all
intensivists; these cases are intended

to provide guidance with ultra-
sonography to categorize shock
states (cardiogenic, distributive, 
obstructive, etc) and to search for
an etiology of respiratory failure us-
ing thoracic ultrasound. Interested

members may also take an active
role in this new series by submitting
their video-based ultrasound cases
for publication in CHEST

(http://journal.publications.
chestnet.org/ss/forauthors.aspx).

I N SP I RE

chestmeeting.chestnet.org

I N S IGHT.

PERSPECT IVE .

I NSP IRAT ION .
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Rx only

BRIEF SUMMARY

The following is a brief summary of the Full Prescribing Information for
Ventavis® (iloprost) Inhalation Solution. Please review the Full Prescribing
Information prior to prescribing Ventavis®.

INDICATIONS AND USAGE

Ventavis® is a synthetic analog of prostacyclin indicated for the treatment
of pulmonary arterial hypertension (PAH) (WHO Group 1) to improve a
composite endpoint consisting of exercise tolerance, symptoms (NYHA
Class), and lack of deterioration. Studies establishing effectiveness included
predominately patients with NYHA Functional Class III-IV symptoms and
etiologies of idiopathic or heritable PAH (65%) or PAH associated with
connective tissue disease (23%).

DOSAGE AND ADMINISTRATION

Recommended Dosing

Ventavis is intended to be inhaled using either of two pulmonary drug
delivery devices: the I-neb® AAD® System or the Prodose® AAD® System.
The first inhaled dose should be 2.5 mcg (as delivered at the mouthpiece).
If this dose is well tolerated, dosing should be increased to 5.0 mcg and
maintained at that dose; otherwise maintain the dose at 2.5 mcg. Ventavis
should be taken 6 to 9 times per day (no more than once every 2 hours) during
waking hours, according to individual need and tolerability. The maximum
daily dose evaluated in clinical studies was 45 mcg (5 mcg 9 times per day).

Direct mixing of Ventavis with other medications in the I-neb® AAD® System
or the Prodose® AAD® System has not been evaluated; do not mix with
other medications. To avoid potential interruptions in drug delivery due to
equipment malfunctions, the patient should have easy access to a back-up
I-neb® AAD® System or Prodose® AAD® System.

Ventavis is supplied in 1 mL ampules in two concentrations: 10 mcg/mL
and 20 mcg/mL.

Delivered dose from ampule of:

Nebulizer 10 mcg/mL 20 mcg/mL

I-neb® AAD® 2.5 or 5 mcg from
one ampule

5 mcg from one ampule

Prodose® AAD® 2.5 or 5 mcg from
two ampules

N/A

The 20 mcg/mL concentration is intended for patients who are maintained at
the 5 mcg dose and who have repeatedly experienced extended treatment
times which could result in incomplete dosing. Transitioning patients to
the 20 mcg/mL concentration using the I-neb® AAD® System will decrease
treatment times to help maintain patient compliance.

For each inhalation session, the entire contents of each opened ampule of
Ventavis should be transferred into either the I-neb® AAD® System or the
Prodose® AAD® System medication chamber immediately before use (see
PATIENT COUNSELING INFORMATION). After each inhalation session,
any solution remaining in the medication chamber should be discarded. Use
of the remaining solution will result in unpredictable dosing. Patients should
follow the manufacturer’s instructions for cleaning the I-neb® AAD® System
or the Prodose® AAD® System components after each dose administration.

Monitoring

Vital signs should be monitored while initiating Ventavis. (see WARNINGS
AND PRECAUTIONS).

Use in Patients with Pre-existing Hepatic Impairment

Because iloprost elimination is reduced in patients with impaired liver
function (see SPECIAL POPULATIONS), consider increasing the dosing
interval (e.g., 3-4 hours between doses depending on the patient’s
response at the end of the dose interval) in patients with Child-Pugh Class
B or C hepatic impairment. 

Use in Patients with Pre-existing Renal Impairment

Dose adjustment is not required in patients who are not on dialysis. The
effect of dialysis on iloprost is unknown (see SPECIAL POPULATIONS). 

DOSAGE FORMS AND STRENGTHS

1 mL ampules in two concentrations: 10 mcg/mL and 20 mcg/mL.

CONTRAINDICATIONS

None.

WARNINGS AND PRECAUTIONS

Ventavis solution should not be allowed to come into contact with the skin
or eyes; oral ingestion of Ventavis solution should be avoided.

Risk of Syncope

Monitor vital signs while initiating Ventavis. Do not initiate Ventavis in
patients with systolic blood pressure below 85 mmHg. Syncope can also
occur in association with pulmonary arterial hypertension, particularly in
association with physical exertion. The occurrence of exertional syncope
may reflect a therapeutic gap or insufficient efficacy, and the need to adjust
dose or change therapy should be considered.

Pulmonary Venous Hypertension

Should signs of pulmonary edema occur when inhaled Ventavis is
administered in patients with pulmonary hypertension, stop treatment 
immediately, as this may be a sign of pulmonary venous hypertension.

Bronchospasm

Ventavis inhalation can induce bronchospasm. Bronchospasm may be more
severe or frequent in patients with a history of hyperreactive airways.
Ventavis has not been evaluated in patients with chronic obstructive
pulmonary disease (COPD), severe asthma, or with acute pulmonary
infections.

ADVERSE REACTIONS

Clinical Studies 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.

Pre-marketing safety data on Ventavis (iloprost) were obtained from 215
patients with pulmonary arterial hypertension receiving iloprost in two
12-week clinical trials and two long-term extensions. Patients received
inhaled Ventavis for periods of from 1 day to more than 3 years. The median
number of weeks of exposure was 15. Forty patients completed 12 months
of open-label treatment with iloprost.

Table 1 shows adverse events reported by at least 4 Ventavis patients and
reported at least 3% more frequently for Ventavis patients than placebo
patients in the 12-week placebo-controlled study.

Table 1: Adverse Events in Phase 3 Clinical Trial

Adverse Event
Ventavis

n=101
Placebo

n=102
Placebo

subtracted %

Vasodilation (flushing) 27 9 18

Cough increased 39 26 13

Headache 30 20 10

Trismus 12 3 9

Insomnia 8 2 6

Nausea 13 8 5

Hypotension 11 6 5

Vomiting 7 2 5

Alk phos increased 6 1 5

Flu syndrome 14 10 4

Back pain 7 3 4

Tongue pain 4 0 4

Palpitations 7 4 3

Syncope 8 5 3

GGT increased 6 3 3

Muscle cramps 6 3 3

Hemoptysis 5 2 3

Pneumonia 4 1 3

Pre-marketing serious adverse events reported with the use of inhaled
Ventavis and not shown in Table 1 include congestive heart failure, chest
pain, supraventricular tachycardia, dyspnea, peripheral edema, and kidney
failure.

In a small clinical trial (the STEP trial), safety trends in patients receiving
concomitant bosentan and Ventavis were consistent with those observed
in the larger experience of the Phase 3 study in patients receiving only
Ventavis or bosentan.

Adverse events with higher doses

In a study in healthy subjects (n=160), inhaled doses of iloprost solution
were given every 2 hours, beginning with 5 mcg and increasing up
to 20 mcg for a total of 6 dose inhalations (total cumulative dose of
70 mcg) or up to the highest dose tolerated in a subgroup of 40 subjects.
There were 13 subjects (32%) who failed to reach the highest scheduled
dose (20 mcg). Five were unable to increase the dose because of (mild to
moderate) transient chest pain/discomfort/tightness, usually accompanied
by headache, nausea, and dizziness. The remaining 8 subjects discontinued
for other reasons.

Postmarketing Experience

The following adverse reactions have been identified during the
postapproval use of Ventavis. 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.

Cases of bronchospasm and wheezing have been reported, particularly in
patients with a history of hyperreactive airways (see WARNINGS AND
PRECAUTIONS). Bleeding events most commonly reported as epistaxis
and hemoptysis were observed on Ventavis treatment (see DRUG
INTERACTIONS). Cases of thrombocytopenia, dizziness, diarrhea, mouth
and tongue irritation, dysgeusia, hypersensitivity, and rash have also been
reported with the use of Ventavis.

OVERDOSAGE

In clinical trials of Ventavis, no case of overdose was reported. Signs
and symptoms to be anticipated are extensions of the dose-limiting
pharmacological effects, including hypotension, headache, flushing, nausea, 
vomiting, and diarrhea. A specific antidote is not known. Interruption of
the inhalation session, monitoring, and symptomatic measures are
recommended.

DRUG INTERACTIONS

During clinical trials, iloprost was used concurrently with anticoagulants,
diuretics, cardiac glycosides, calcium channel blockers, analgesics,
antipyretics, nonsteroidal anti-inflammatory drugs, corticosteroids, and
other medications. Intravenous infusion of iloprost had no effect on the
pharmacokinetics of digoxin. Acetylsalicylic acid did not alter the clearance
(pharmacokinetics) of iloprost.

Cytochrome P450

Although clinical studies have not been conducted with Ventavis (inhaled
iloprost), in vitro studies of iloprost indicate that no relevant inhibition of
cytochrome P450 drug metabolism would be expected.

Antihypertensives and Vasodilators

In studies in normal subjects, there was no pharmacodynamic interaction
between intravenous iloprost and either nifedipine, diltiazem, or captopril.
However, Ventavis has the potential to increase the hypotensive effect of
vasodilators and antihypertensive agents.

Anticoagulants and Platelet Inhibitors

Since Ventavis inhibits platelet function, there is a potential for increased
risk of bleeding, particularly in patients maintained on anticoagulants or
platelet inhibitors.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category C. Ventavis (iloprost) has been shown to be
teratogenic in rats as described below. There are no adequate and well
controlled studies in pregnant women. Ventavis should be used during
pregnancy only if the potential benefit justifies the potential risk to the fetus.

In developmental toxicit y studies in pregnant Han-Wistar rats,
continuous intravenous administration of iloprost at a dosage of
0.01 mg/kg daily (serum levels not available) led to shortened digits
of the thoracic extremity in fetuses and pups. In comparable studies in
pregnant Sprague-Dawley rats which received iloprost clathrate (13%
iloprost by weight) orally at dosages of up to 50 mg/kg/day (Cmax of 
90 ng/mL), in pregnant rabbits at intravenous dosages of up to
0.5 mg/kg/day (Cmax of 86 ng/mL), and in pregnant monkeys at
dosages of up to 0.04 mg/kg/day (serum levels of 1 ng/mL), no
such digital anomalies or other gross-structural abnormalities were
observed in the fetuses/pups. However, in gravid Sprague-Dawley
rats, iloprost clathrate (13% iloprost) significantly increased the
number of non-viable fetuses at a maternally toxic oral dosage of
250 mg/kg/day and in Han-Wistar rats was found to be embryolethal in 15
of 44 litters at an intravenous dosage of 1 mg/kg/day.

Nursing Mothers

It is not known whether Ventavis is excreted in human milk. In studies with
Han-Wistar rats, higher mortality was observed in pups of lactating dams
receiving iloprost intravenously at 1 mg/kg daily. In Sprague-Dawley rats,
higher mortality was also observed in nursing pups at a maternally toxic oral
dose of 250 mg/kg/day of iloprost clathrate (13% iloprost by weight). In rats
a passage of low levels of iloprost or metabolites in to the milk was observed
(less than 1% of iloprost dose given intravenously). No disturbance of
post-natal development and reproductive performance was seen in animals
exposed during lactation. Because many drugs are excreted in human milk
and because of the potential for serious adverse reactions in nursing infants
from Ventavis, a decision to discontinue nursing should be made, taking into
account the importance of the drug to the mother.

Pediatric Use

Safety and efficacy in pediatric patients have not been established.

Geriatric Use

Clinical studies of Ventavis did not include sufficient numbers of subjects
aged 65 and older to determine whether they respond differently than
younger subjects. Other reported clinical experience has not identified
differences in responses between elderly and younger patients. In general,
dose selection for an elderly patient should be cautious, usually starting
at the low end of the dosing range, reflecting the greater frequency of
decreased hepatic, renal, or cardiac function and of concomitant disease
or other drug therapy.

Hepatic Impairment

Ventavis has not been evaluated in subjects with impaired hepatic function.
However, in an intravenous iloprost study in patients with liver cirrhosis, the
mean clearance in Child-Pugh Class B subjects (n=5) was approximately
10 mL/min/kg (half that of healthy subjects). Following oral administration,
the mean AUC

0-8h in Child-Pugh Class B subjects (n=3) was 1725 pg*h/mL
compared to 117 pg*h/mL in normal subjects (n=4) receiving the same oral
iloprost dose. In Child-Pugh Class A subjects (n=5), the mean AUC0-8h was 
639 pg*h/mL. Although exposure increased with hepatic impairment, there
was no effect on half-life.

Renal Impairment

Ventavis has not been evaluated in subjects with impaired renal
function. However, in a study with intravenous infusion of iloprost in
patients with end-stage renal failure requiring intermittent dialysis
treatment (n=7), the mean AUC 0-4h was 230 pg*h/mL compared to
54 pg*h/mL in patients with renal failure (n=8) not requiring intermittent
dialysis and 48 pg*h/mL in normals. The half-life was similar in both groups.
The effect of dialysis on iloprost exposure has not been evaluated.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Iloprost was not mutagenic in bacterial and mammalian cells in the
presence or absence of extrinsic metabolic activation. Iloprost did not
cause chromosomal aberrations in vitro in human lymphocytes and was
not clastogenic in vivo in NMRI/SPF mice. There was no evidence of
a tumorigenic effect of iloprost clathrate (13% iloprost by weight) in
Sprague-Dawley rats dosed orally for up to 8 months at doses of up to
125 mg/kg/day (Cmax of 45 ng/mL serum), followed by 16 months at
100 mg/kg/day, or in Crl:CD-1®(ICR)BR albino mice dosed orally for up to
24 months at doses of up to 125 mg/kg/day (Cmax of 156 ng/mL serum).
The recommended clinical dosage regimen for iloprost (5 mcg) affords a
serum Cmax of 0.16 ng/mL. Fertility of males or females was not impaired in
Han-Wistar rats at intravenous doses up to 1 mg/kg/day.

PATIENT COUNSELING INFORMATION

Patients receiving Ventavis should be advised to use the drug only as
prescribed with either of two pulmonary drug delivery devices: the I-neb®

AAD® System or the Prodose® AAD® System, following the manufacturer’s
instructions (see DOSAGE AND ADMINISTRATION). Patients should
be trained in proper administration techniques including dosing frequency,
ampule dispensing, I-neb® AAD® System or the Prodose® AAD® System
operation, and equipment cleaning.

Advise patients that they may have a fall in blood pressure with Ventavis,
so they may become dizzy or even faint. They should stand up slowly when
they get out of a chair or bed. If fainting gets worse, patients should consult
their physicians about dose adjustment.

Advise patients that Ventavis should be inhaled at intervals of not less than
2 hours and that the acute benefits of Ventavis may not last 2 hours. Thus
patients may want to adjust times of administration to cover planned activities.

Manufactured for:

5000 Shoreline Court, Ste. 200, South San Francisco, CA 94080
Revised August 2012 ACT20120809
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Community and Engagement Work Group makes debut

T
he ACCP has recognized
changing environmental trends
in regard to associations and

membership organizations as shifting
demographics are impacting the
marketplace. In an effort to ensure

ACCP’s leadership position and rele-
vancy in this changing environment,
the Community and Engagement
Work Group will explore new strate-
gies to assist the ACCP in taking ad-
vantage of these new opportunities. 

The Community and Engagement
Work Group will facilitate research
leading to the recommendation of
potential new strategies for fostering
community and increasing engage-
ment in the ACCP that will create an

environment of participation on a
global scale. 

The Work Group had their first
meeting on May 13 and will con-
tinue meeting throughout 2013. The
group will present a high-level,
strategic proposal to the Board of
Regents in March 2014 to coincide
with ACCP’s overall strategic
planning.

This Month
in CHEST:

Editor’s Picks

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

M A S T E R  F C C P

CHEST Editor  in Chief

Whole Blood Lactate Kinetics in
Patients Undergoing Quantitative
Resuscitation for Severe Sepsis 
and Septic Shock. By Dr. M. A.
Puskarich et al.

Excessive Daytime Sleepiness and
Obstructive Sleep Apnea in 
Patients With Sarcoidosis. By Dr. K.
C. Patterson et al.

A Placebo-Controlled, Randomized
Trial of Mesenchymal Stem Cells in
COPD. By Dr. D. J. Weiss et al.

A Proposal for Combination of To-
tal Number and Anatomical Loca-
tion of Involved Lymph Nodes for
Nodal Classification in Non–Small
Cell Lung Cancer. By Dr. H. Saji et al.

Flock Worker’s Lung Disease: Nat-
ural History of Cases and Exposed
Workers in Kingston, Ontario. By
Dr. S. E. Turcotte et al. 
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B Y  D R . A L E S S A N D R O

B R U N E L L I , F C C P

T
he American College of Chest
Physicians has recently pub-
lished the third edition of the

evidence-based clinical practice
guidelines on lung cancer manage-
ment (Diagnosis and Management of
Lung Cancer, 3rd ed. ACCP Evi-
dence-Based Clinical Practice Guide-
lines. Chest. 2013;143[5]:e1S-e512s).
The physiology chapter summarizes
the most recent evidences regarding
functional evaluation of the lung re-
section candidates, which are synthe-
sized in a functional algorithm (Fig
1). There are important differences
compared with the second edition.

The panelists emphasized the im-
portance of a preliminary cardiolog-
ic evaluation and proposed a simple
flow chart centered on the use of a
scoring system to stratify the cardiac
risk. The Thoracic Revised Cardiac
Risk Index (ThRCRI) is a refinement
of the original RCRI (Lee et al. Cir-
culation.1999;100[10]:1043), which
was recalibrated and subsequently
validated in specific thoracic surgery
patient settings (Brunelli et al. Ann
Thorac Surg. 2010;90[1]:199; Ferguson
et al. Eur J Cardiothorac Surg. 2012; 
41[3]:598). The ThRCRI is composed
by four weighted factors: creatinine
>2 mg/dL= 1 point; pneumonecto-
my = 1.5 points; previous stroke or
transient ischemic attack (TIA) = 1.5
point; previous ischemic heart dis-
ease = 1.5 points. A score greater
than 1.5 corresponds to a risk of ma-
jor cardiac events up to 10% to 20%
(Brunelli et al. Ann Thorac Surg.
2010;90[1]:199; Ferguson et al. Eur J
Cardiothorac Surg. 2012;41[3]:598). 

Patients with a ThRCRI >1.5, with
a known underlying cardiac disease,
or with significant exercise limita-
tions need to be seen by a cardiolo-
gist and managed according to the
American Heart Association/Ameri-
can College of Cardiology guidelines
(Fleisher et al. Circulation. 2007;
116[17]:e419). All the others can be
fast tracked to pulmonary function
tests.

The panelists confirmed the rec-
ommendation to systematically
measure FEV1 and DLCO in all can-
didates to lung resection based on
the fact that these two parameters
are only moderately correlated and
are the expression of two different
aspects of the pulmonary function.
At variance with previous guide-
lines, only the predicted postopera-

tive values of FEV1 and DLCO

(ppoFEV1 and ppoDLCO ) and ex-
pressed percentage of predicted val-
ues are taken into consideration for
risk stratification (but not their pre-
operative values). This represents a
great simplification of the algo-
rithm compared with previous ver-
sions. Patients with either ppoFEV1

or ppoDLCO >60% and with nega-
tive or positive low-risk cardiologic
evaluation are classified at low 
risk for pulmonary anatomic
resections, and no further tests are
recommended. 

Patients with either ppoFEV1or
ppoDLCO <60%, but both values
>30%, need to be evaluated further
with an exercise test. This step has
two caveats: the cutoff value of 60%

for PPO values was derived from ex-
pert opinion and indirect evidence
(limited specific evidence exists in
the literature); and cardiopul-
monary exercise tests (CPET)
should ideally be performed in these
patients. However, if CPET is not
readily available, low-technology
tests, such as a stair-climbing test or
a shuttle-walking test, are sufficient
to screen this group of patients.

Those patients showing a satisfac-
tory performance at low-technology
exercise test (eg, >22 m of height at
stair-climbing test or >400 m at shut-
tle-walking test) are classified at low
risk for pulmonary anatomic resec-
tions.

On the contrary, those with a poor-
er performance at stair-climbing test

or shuttle- walking test need to be re-
ferred for a formal CPET. This latter
test is recommended also for those
patients with a positive high-risk car-
diac evaluation regardless pulmonary
function and for those patients with
either ppoFEV1 or ppoDLCO <30%
predicted.

Although maximum oxygen con-
sumption (VO2max) is the measure
most frequently used for risk 
stratification, CPET yields a series
of other direct and indirect mea-
sures, which can help in identifying
the possible deficits in the oxygen
transport system, distinguishing be-
tween cardiovascular, pulmonary
vascular, respiratory causes of a 
reduced aerobic capacity.

PULMONARY PERSPECTIVES: Preoperative functional evaluation 
of lung resection candidates

Algorithm for thoracotomy and major anatomic resection

(lobectomy or greater). For a = for pneumonectomy

candidates, we suggest to use Q scan to calculate predicted

postoperative values of FEV1 or DLCO (PPO values =

preoperative values × (1 - fraction of total perfusion for the

resected lung), where the preoperative values are taken as

the best measured postbronchodilator values. For lobectomy

patients, segmental counting is indicated to calculate

predicted postoperative values of FEV1 or DLCO (PPO values

= preoperative values × (1 - y/z), where the preoperative

values are taken as the best measured postbronchodilator

value and the number of functional or unobstructed lung

segments to be removed is y and the total number of

functional segments is z; b = ppoFEV1 or ppoDLCO cutoff

values of 60% predicted values have been chosen based on

indirect evidences and expert consensus opinion; c = for

patients with a positive high-risk cardiac evaluation deemed

to be stable to proceed to surgery, we suggest performing

both pulmonary function tests and cardiopulmonary exercise

test for a more precise definition of risk; and d = definition

of risk: 

Low risk = expected risk of mortality is below 1%. Major

anatomic resections can be safely performed in this group;

moderate risk = morbidity and mortality rates may vary

according to the values of split lung functions, exercise

tolerance, and extent of resection. Risks and benefits of the

operation should be thoroughly discussed with the patient;

and high risk = the risk of mortality after standard major

anatomic resections may be greater than 10%.

Considerable risk of severe cardiopulmonary morbidity and

residual functional loss is expected. Patients should be

counseled about alternative surgical (minor resections or

minimally invasive surgery) or nonsurgical options.

Posi�ve high-risk 

cardiac evalua�onc 

Posi�ve low-risk 
or Nega�ve cardiac 

evalua�on  
 

ppoFEV1% 

ppoDLCO%a  
ppoFEV1 and  

ppoDLCO > 60%b 

ppoFEV1 or  
ppoDLCO < 60% 
AND both >30% 

ppoFEV1 or  
ppoDLCO <30% 

Stair climb or  
Shu�le walk 

SCT <22 m OR  
SWT < 400 m 

p

>22 m OR  
>400 m 

CPET 

VO2max  
<10 mL/kg/min 

Or < 35% 

VO2max  
>20 mL/kg/min 

Or  >75% 

High  
Riskd 

Moderate 
Risk 

Low  
Riskd 

CT <22

CPET

r clim

WT < 4

VO2max  
10-20 mL/kg/min 

Or 35%-75% 

R 
m

Actual risks affected by parameters defined here and: 
•  Patient factors: comorbidities, age 
•  Structural aspects: center (volume, specialization) 
•  Process factors: management of complications 
• Surgical access: thoracotomy vs minimally invasive 
 

Algorithm for Thoracotomy and 
Major Anatomic Resection 

(Lobectomy or greater) 
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PROFESSIONAL OPPORTUNITIES

Disclaimer
Chest Physician assumes the statements made

in classified advertisements are accurate, but

cannot investigate the statements and as-

sumes no responsibility or liability concerning

their content. The Publisher reserves the right

to decline, withdraw, or edit advertisements.

Every effort will be made to avoid mistakes,

but responsibility cannot be accepted for cler-

ical or printer errors.

McLeod, SC
McLeod Health is seeking Pulm/CC Physi-
cian to join McLeod Pulm/CC Associates.
Mcleod Health is looking to employ a
Pulm/CC Physician to join McLeod
Pulm/CC Associates in Florence, SC.

The elements of this opportunity are as fol-
lows: 50/50 inpatient/outpatient work. The
Intensive Care units are "open" and there
is a mid-level (NP/PA) that covers the
ICUs in the evening. They serve as the
front line staff, and therefore, the MDs only
serve as "triage" type call coverage. 

Busy practice, 20+ patients/day and call
schedule is 1/4 will be 1/5 nights and
weekends, call is triage call. We are seek-
ing for a long term fit. Good support with-
in practice as there are 3 Physician's; 1
RN, office manager and support staff. The
new office space will be in the New Can-
cer Center when completed.

Michelle Pittelli
McLeod Physician Recruiter
mpittelli@mcleodhealth.org
www.mcleodhealth.org
843-777-7140 (office)
843-360-9340 (cell)

Southern NJ
Three-doctor pulmonary, critical care and
sleep group seeking fourth because of
practice growth. 30+ new patients per
week. Practice is within 30 minutes of
Philadelphia and is the most recognizable
area practice. Very good payor mix. Part-
nership in under two years. Contact:

Wanda Parker
The HealthField Alliance
866-232-2333 
healthfield@mindspring.com

Asheville, NC
Pulmonary/Critical Care Medicine
Physician needed for combination 
inpatient/outpatient practice opportunity
(Sleep Medicine optional) w/call rotation.
Inpatient-only/Outpatient-only option. Con-
venient location adjacent to UNC Health
Care affiliated Pardee Hospital. Beautiful
Hendersonville, Western NC (near
Asheville). No Visa Sponsorship.

Contact:
Lilly Bonetti, FASPR

Pardee Hospital
(828) 694-8342

lilly.bonetti@pardeehospital.org
www.pardeehospital.org

NEW JERSEY
PULMONARY 

CRITICAL CARE 
Pulmonary Critical Care in single special-
ty private practice, Sleep option is available
seeks full-time or part time BC/BE pulmo-
nologist to join an established highly re-
garded office and hospital based practice.
Please contact Saira to confirm we receive
your CV. Email: mzubair321@yahoo.com
or Fax: 908-755-5816. Cell: 908-380-1774

KEEP UP-TO-DATE

Watch our Classified Notices for 

Postgraduate Course information.

onebreath.org

Health, wellness, and 

prevention resources 

for your patients.

Pulmonologist 

Pulmonologist. This position will consist of working at two practice 

locations (20 minutes apart) alternating weeks at each practice. 

Both practices consist of one BC Pulmonologist. Candidate will be 

responsible for inpatient rounds and clinic, with call consisting of 

1:2. This would be an employed position offering a competitive 

salary and bonus structure with comprehensive benefits. 

 

Bronson Healthcare Group in Kalamazoo, Michigan, is a not-for-

profit, tertiary healthcare system serving 9 counties in southwest 

Michigan. With a workforce of more than 6,000, Bronson is one of 

the area’s largest employers. We offer a full range of services from 

primary care to advanced critical care and have multiple service 

locations in Kalamazoo, Calhoun and Van Buren counties. 

 

Kalamazoo, located midway between Detroit and Chicago, is a 

diverse university town with highly rated public schools and 

affordable real estate. Offering art, symphony, theater, museums 

and year round festivals, there are many activities for the whole 

family including numerous parks, lakes, fine dining and Lake 

Michigan is less than an hour’s drive away.  

 

For more information about Kalamazoo visit www.kalamazoomi.com
 

Contact Information 
Interested candidates may contact 

Cadace Lee 

269-341-8631 

leeca@bronsonhg.org

FIND YOUR NEXT JOB ATFIND YOUR NEXT JOB AT

MEDJOBNETWORK  com
Physician    NP/PA Career Center

The f rst mobile job board for Physicians, NPs, and PAs

Mobile Job Searches—access MedJobNetwork.com on the go 

from your smartphone or tablet

Advanced Search Capabilities—search for jobs by specialty, 

job title, geographic location, employers, and more

Scan this QR code 

to access the mobile version 

of MedJobNetwork.com

EXCELLENT READERSHIP, QUALIFIED LEADS

For Deadlines and More Information, 

Contact: John Baltazar
Tel: (917) 488-1528 

Email: jbaltazar@americanmedicalcomm.com
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ACCP Board Review.
The Proven Leader in Comprehensive
Review Programs

ACCP Sleep Medicine  
Board Review 2013

August 23 - 26 
San Antonio, Texas

Exam Date: October 16

Rely on the ACCP, the leader in board review curriculums, for comprehensive review 

programs of proven success. World-renowned clinicians present exam-focused 

content to ofer relevant board preparation courses that make the best use of your 

study time. Save these dates.

ACCP Critical Care Medicine 
Board Review 2013

August 23 - 26
San Antonio, Texas

Exam Date: October 9

ACCP Pulmonary Medicine 
Board Review 2013

August 28 - September 1
San Antonio, Texas

Exam Date: October 8

A C C P

CRITICAL CARE MEDICINE

B O A R D  R E V I E W

A C C P

PULMONARY MEDICINE

B O A R D  R E V I E W

A C C P

S L E E P M E D I C I N E

B O A R D  R E V I E W

Register Early and Save

Registration discount ends July 1.

boardreview.chestnet.org

Final Days to Save
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In addition, several studies have
shown that CPET is a useful tool to
detect both symptomatic or asymp-
tomatic exercise-induced myocardial
ischemia with a diagnostic accuracy
similar to myocardial perfusion study
and superior to ECG stress testing,
providing several variables,eg, oxy-
gen consumption relative to heart
rate and work rate, showing consis-
tent, quantitative patterns of left ven-

tricular dysfunction caused by
myocardial ischemia.

A VO2max >20 mL/kg/min or
>75% predicted is associated with a
low risk for major anatomic pul-
monary resections. A value of
VO2max <10 mL/kg/min or <35%
predicted is associated with a high
risk for major anatomic pulmonary
resections. Values of VO2max be-
tween 10 and 20 mL/kg/min (or be-
tween 35% and 75% predicted) are
associated with a moderate risk.

The use of CPET for preoperative
evaluation is subject to two impor-
tant caveats.

First, in order to ensure reliability
of results, the test must be per-
formed according to the recommen-
dations published by the American
Thoracic Society/American College
of Chest Physicians statement on
cardiopulmonary exercise testing
(Brooks et al. Am J Crit Care Respir
Med. 2003;167[9]:1287).

Second, some candidates for lung

resection are unable to perform
some or all types of exercise tests
for incapacitating comorbidities.
These patients should be regarded
as high-risk patients, and they
should be carefully evaluated based
on the available cardiac and pul-
monary parameters. 

In addition to the parameters in-
cluded in the algorithm (cardiac and
pulmonary function and exercise ca-
pacity), the panelists acknowledged
that the surgical risk may depend
upon other factors, such as age, co-
morbidities, structural characteristics
of the thoracic surgery unit (eg, vol-
ume and specialization), pathways of
care (eg, management of complica-
tions), and surgical approach (thora-
cotomy or minimally invasive). 

Most importantly, and at variance
with previous versions, the current
guidelines attempt to define the con-
cept of surgical risk. 

Low risk is defined as an expected
risk of mortality below 1%. Major
anatomic resections can be safely
performed in this group.

Moderate risk is defined as a risk
of morbidity and mortality, which
can vary according to the values of
split lung functions, exercise toler-
ance, and extent of resection. Risks
and benefits of the operation should
be thoroughly discussed with the
patient.

High risk is defined as a risk of
mortality greater than 10% after
standard major anatomic resections.
Considerable risk of severe car-
diopulmonary morbidity and resid-
ual functional loss is expected.
Patients should be counseled about
alternative surgical (minor resec-
tions or minimally invasive surgery)
or nonsurgical options whenever
feasible.

One important limitation of cur-
rently available evidence on preop-

erative functional evaluation is the
paucity of information about pa-
tient perspectives and expectations.
Objective factors commonly used to
predict traditional outcomes, such
as morbidity and mortality, have
been shown to be poorly associated
with the perceived residual quality
of life. Patient expectations and
concerns about their residual quali-
ty of life are important factors that
play an important role in the deci-
sion to proceed to surgery. In this

regard, future research will be need-
ed to refine current functional
guidelines by including specific fac-
tors associated with residual quality
of life. 

Dr. Brunelli is Chief, Section of
Minimally Invasive Thoracic Surgery,
and Vice-Director of the Division of
Thoracic Surgery, Ospedali Riuniti,
Ancona, Italy; and the Secretary General
of the European Society of Thoracic
Surgeons.

CHEST 2013: Inspire Chicago 
Tours and attractions
With attractions around just about
every corner, you’ll have plenty of
options for free time during CHEST
2013. For starters, be sure to check
out:
P Millennium Park – 25 acres of
awe-inspiring landscape, breathtaking
architecture, and The Bean, an iconic
display of public art.
P Navy Pier – a 50-acre playground
of entertainment, museums, activi-
ties, restaurants, and shops perfect
for family fun time.
P Grant Park – often referred to as
“Chicago’s front yard,” this green
space affords breathtaking views of

the city and is conveniently adjacent
to The Art Institute of Chicago.
P Museums and Galleries – From the
bottom of the sea to the
tops of the stars, Chicago
has it all, starting with the
famous Museum Campus,
featuring the Adler Planetar-
ium & Astronomy Museum,
the Field Museum, and the
Shedd Aquarium. And,
that’s just the beginning!
P Neighborhoods – 77 com-
munities brimming with
their own unique cultures provide
this vibrant city with heart and soul.
Globe-trot through ethnic eateries,

marvel at magnificent churches, or
browse boutiques filled with home-
made trinkets.

Not sure what to do first? Take a
tour! Knowledgeable and entertaining
guides can show you the sights

known around the world or take you
to the unique architecture, food, and
other places that tap into your pas-
sions. Find what interests you at
ChooseChicago.com. The site has
links for finding things to do, trip
planning, and scoring some deals.
Download the Choose Chicago app
to access information and maps, stay
on top of the weather, and more.

CHEST 2013 takes place October
26-31. Recognized as the global au-
thority in clinical chest medicine, it
will feature a learning program in
pulmonary, critical care, and sleep
medicine. Learn more at chestmeet-
ing.chestnet.org.

Continued from page 25

‘Most importantly, and at

variance with previous versions,

the current guidelines attempt

to define the concept of

surgical risk.’
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1 The VPAP COPD is indicated to provide noninvasive ventilation for patients weighing more than 30 lbs (13 kg) with respiratory insufficiency such as that associated with hypercapnic chronic obstructive pulmonary disease (COPD) or obstructive sleep apnea (OSA). The VPAP

COPD is intended for home and hospital use. 2 Tuggey et al. Thorax 2003 3 Cheung et al.  Int J Tubercul Lung Dis 2010 4 Tsolaki et al. Respir Med 2008  5 Duiverman et al. Thorax 2008 ©2013 ResMed.

VPAP™ COPD
NONINVASIVE VENTILATION

Is the cost of
COPD readmissions
becoming a problem?

Research shows that post-discharge NIV therapy for COPD 

patients can reduce admissions and minimize hospital 

costs, reduce recurrence of acute hypercapnic respiratory 

failure following an initial event by up to two-thirds in the 

first 30 days, and provide patients with significant quality 

of life benefits.2-5 Wouldn’t you like to offer your patients a 

better chance at a brighter future?

Improve outcomes with the first NIV device 

FDA-cleared specifically to treat COPD.1

Learn more and request a free guide at  

ResMed.com/NIVCOPD.

VPAP™ COPD with H5i™ humidifier and

ClimateLineMAX™ Oxy
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