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One in six lung cancer patients are expected to receive a
different staging category hased on the new edition of the TNM
staging system, explained Dr. Peter Goldstraw.

New Lung Cancer
Staging System Debuts

BY BETSY BATES
Elsevier Global Medical News

SAN FRANCISCO — A revo-
lutionary new staging system
for lung cancer will profoundly
impact treatment decisions
and patients’ eligibility for clin-
ical trials, even as it unites clin-
icians from disparate specialties
and nations in characterizing
tumors, node involvement, and
metastasis.

Fully one in six lung cancer
patients will receive a different
staging category based on the
just-released 7th edition of the
TNM staging system, reported
Dr. Peter Goldstraw, chair of
the staging project of the Inter-
national Association for the
Study of Lung Cancer (IASLC),
at the association’s World Con-
ference on Lung Cancer.

“Some of these patients, if
not the majority of these
patients, will therefore be con-
sidered for different modalities
of care, and—commonly
now, of course—multimodality
care,” said Dr. Goldstraw,
consultant and professor of
thoracic surgery at Royal

Brompton Hospital in London,
at a plenary session during the
meeting.

The revisions to the TNM
(tumor, node, metastases) sys-
tem are based on multidiscipli-
nary contributions from the
world lung cancer community,
drawing on data compiled from
more than 100,000 lung cancer
cases from 46 centers in 19
countries. The IASLC led the re-
vision effort, but both the In-
ternational Union Against
Cancer (UICC) and the Ameri-
can Joint Committee on Cancer
(AJCC) have accepted the
recommendations.

“This represents the first real
change [in staging] for the last
20 years [and a] radical depar-
ture from the past,” said
Dr. Goldstraw during a press
conference.

In the past, staging classifi-
cations were dictated by a small
panel of experts, mostly sur-
geons, and were based on
limited numbers of mostly
surgical patients, he explained,
“which created a great deal of

See Lung Cancer « page 8
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Experts Outline NSNS
Therapy for H1N1,
Seasonal Flu

First-line antivirals vary by flu strain.

BY BRUCE JANCIN
Elsevier Global Medical News

VaiL, CorLo. — The rec-
ommended antiviral therapy
during the coming influ-
enza season will depend on
whether a patient has labora-
tory-confirmed novel influ-
enza A(HIN1).

In patients with confirmed
novel influenza A(HIN1), or in
patients with laboratory-con-
firmed influenza A(H3N2) or B,
the first-line antiviral is os-
eltamivir (Tamiflu). However,
in patients with a positive labo-
ratory test for influenza A or
seasonal A(HIN1), the pre-
ferred agent is zanamivir (Re-
lenza), according to Centers for
Disease Control and Preven-
tion recommendations based
on antiviral resistance patterns.

Zanamivir is also the first-
line agent in patients who are
suspected of having influenza
on clinical grounds but who
did not have laboratory tests or

Compliance

BY SUSAN BIRK
Elsevier Global Medical News

CHICAGO — Bundles of in-
terventions aimed at reducing
ventilator-assisted pneumonia
and central line bloodstream
infections in intensive care
units significantly lowered in-
fection rates only when all of
the components were imple-
mented correctly, according to
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had negative results, Dr. Adri-
ana Weinberg explained at a
conference on pediatric infec-
tious diseases sponsored by the
Children’s Hospital in Denver.

Novel HIN1, A(H3N2), and
B viruses share the same an-
tiviral susceptibility pattern—
all are susceptible to both
zanamivir and oseltamivir.
However, oseltamivir is pre-
ferred because as an oral agent
it is easier to administer
than the inhalation powder
zanamivir, has fewer side
effects, and is approved for use
across a wider age range,
added Dr. Weinberg, professor
of pediatrics and medicine and
medical director of the clinical
virology laboratory at Univer-
sity of Colorado Hospital,
Anschutz.

The recommended alterna-
tive to zanamivir in patients
with laboratory evidence of in-
fluenza A, a negative test result,

See Flu « page 2
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Cuts ICU Infection Rates

a survey of hospitals partici-
pating in the National Health-
care Safety Network of the
Centers for Disease Control
and Prevention.

The findings have implica-
tions for the development of
recommendations and manda-
tory reporting requirements
for hospitals, said Patricia
Stone, Ph.D., of the Columbia
University School of Nursing,
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New York, in a poster at
the annual research meeting
of AcademyHealth. “Policy
makers must consider that dif-
ferent settings may have
different problems,” she said.
Reporting requirements are
time consuming and could
potentially hinder hospitals’
efforts to zero in on the
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Oseltamivir Resistance Feared

Flu « from page 1

or no testing is the combination of
oseltamivir plus rimantadine (Fluma-
dine). For patients who are positive for
seasonal influenza A(H1N1), the fallback
antiviral regimen is rimantadine alone.

Alternatives to the inhalation-only
zanamivir are important, because that
administration route is problematic in pa-
tients who are intubated or have asthma
or other airway disease. Plus, zanamivir
isn't approved for use in children younger
than age 7 years, she noted.

In contrast, on April 28 the Food and
Drug Administration approved a 1-year
Emergency Use Authorization for the
use of oseltamivir for treatment and
prophylaxis in infants.

A big concern among virologists and
infectious disease specialists, according
to Dr. Weinberg, is that the novel HIN1
virus will become resistant to oseltamivir,
as did seasonal A(H1N1). This could oc-
cur if the novel HIN1 in a patient coin-
fected with seasonal A(HIN1)—a
not-uncommon scenario—acquired the
oseltamivir-resistance mutation.

“Then we have the possibility of cre-
ating a true monster,” Dr. Weinberg said.
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To date, three cases of oseltamivir-re-
sistant novel HIN1 have been reported to
the World Health Organization. But in
addition to the emergence of resistance,
there is also a phenomenon known as
regression of resistance, which works in
favor of public health. For example, in-
fluenza A(H3N2) in Japan went from 100%
oseltamivir resistant during the 2005-2006
season to 78% resistant the next year.

Numerous investigational antiviral
agents are well along in clinical trials. One
that could prove particularly valuable is
an intravenous formulation of zanamivir,
a drug still active against all strains of in-
fluenza. Another promising drug is
peramivir, a neuraminidase inhibitor that
appears to be effective and well tolerated.

“Peramivir has the same resistance
pattern as oseltamivir. Its big advantage
is it can be administered parenterally.
That’s going to be really important in pa-
tients with severe influenza, in whom
oral drugs aren’t going to be reliable,”
Dr. Weinberg noted.

Ribavirin and several interferons that
are already commercially available for
other indications are known to have
some activity against influenza. The use
of these drugs is being better defined in
ongoing clinical trials.

In severe influenza that’s not re-
sponding to recommended treatment,
combination therapy with neu-
raminidase inhibitors, adamantanes, in-
terferon, and ribavirin will be
appropriate. “It’s going to be trial and
error, basically,” Dr. Weinberg said. =

Dr. Mark Metersky, FCCE, comments: It
remains unclear how much that is true now
about the novel HIN1 pandemic will remain
true when (or if) the pandemic reasserts itself
in the United States this fall. Underscoring
the dynamic nature of the pandemic is a
recent report of two cases of oseltamivir-
resistant HIN1 in the United States.
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Device May

Detect Lung

Cancer Cells in Sputum

BY ROBERT FINN
Elsevier Global Medical News

SAN FRANCISCO — An investiga-
tional device could make sputum
screening a routine part of health ex-
aminations in patients at risk for lung
cancer, its developers suggested at the
World Conference on Lung Cancer.

The Lung Cell Evaluation Device
(LuCED) can discriminate normal cells
from cancerous cells in sputum with
90% sensitivity and near 100% speci-
ficity, according to its manufacturer,
VisionGate Inc.

LuCED is currently available as a re-
search instrument. Dr. Robert Honig-
berg, VisionGate’s consulting chief
medical officer, said that the company
hopes to receive Food and Drug Ad-
ministration approval for a noncancer in-
dication—the detection of macrophages
in gastroesophageal reflux disease—by
2010, with approval of a lung cancer
indication targeted for 2011.

Company officials discussed the de-
vice at a press briefing on innovative di-
agnostics organized by the International
Association for the Study of Lung Can-
cer, which sponsored the conference.

LuCED is based on a patented tech-
nology called Cell-CT, which uses light
microscopy to assemble highly detailed
three-dimensional images of individual
cells as they rotate in a capillary tube.
The software then quantifies critical
morphological features to discriminate
normal cells from cancerous ones.

The results are entered into a pro-
prietary formula to produce a “LuCED
Score” that differentiates cancer cells
from normal cells, and also classifies
different types of cancerous cells.
Higher scores would signal the pres-
ence of cancer cells.
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“We can get very close to 100% ac-
curacy for normal sputum, and about
90% accuracy on sputum with cancer
cells,” said Michael Meyer, VisionGate’s
vice president for image engineering,
who presented the company’s study.
“The score gives us a basis upon which
we can proceed with triage.”

In one scenario, he suggested, pa-
tients in a high-risk category might be
screened at annual intervals. Those
with precancerous cells would be sub-
ject to increased surveillance, whereas
those with cancerous cells would re-
ceive additional diagnostic tests such as
bronchoscopy and diagnostic CT.

About 75% of sputum samples from
people with cancer contain abnormal
cells, according to Mr. Meyer. These cells
constitute only a small minority of the
cells in sputum, however, which makes
automated analysis challenging. In ad-
dition, the cells are trapped in a matrix
of mucus, where they are often massed
in large clusters of varied kinds of cells.

The first step in the analysis involves
processing the specimen to dissolve
some of the mucus. An immunomag-
netic separation process removes a
large number of the normal cells, and
the specimen is further processed to
break up some of the clusters. Individ-
ual cells are then introduced into a cap-
illary tube one by one. As the tube
rotates, the light microscope obtains
images from many angles. When the
device is fully developed, the examina-
tion of about 1,000 cells is expected to
take about 20 minutes. L

Dr. W, Michael Alberts, FCCP, comments:
This is a promising screening technique.
The report of very high sensitivity and
specificity, however, will need to be
confirmed, especially in real-world settings.

Deputy Managing Editor Jay C. Cherniak

Circulation Analyst Barbara Cavallaro, 973-290-8253, b.cavallaro@elsevier.com
Executive Director, Operations Jim Chicca

Director, Production and Manufacturing Yvonne Evans

Production Manager Judi Sheffer

Creative Director Louise A. Koenig

Display Advertising Manager The Walchli Tauber Group: 443-512-8899,

fax 443-512-8909, greg.pessagno@wt-group.com

Classified Sales Manager Robert Zwick 973-290-8226,
fax 973-290-8250, r.zwick@elsevier.com

ADVERTISING OFFICES 60 B Columbia Rd., 2 fIr., Morristown, NJ 07960,
973-290-8200, fax 973-290-8250

CLASSIFIED ADVERTISING OFFICES The Walchli Tauber Group, 2225 Old
Emmorton Rd., Suite 201,

Bel Air, MD 21015, 443-512-8899

EpiTorIAL OFFICES 5635 Fishers Lane, Suite 6000,

Rockville, MD 20852, 240-221-4500, fax 240-221-2541



SEPTEMBER 2009 o CHEST PHYSICIAN

Hospitals must decide which measures to use
to contain the spread of pandemic flu.

BY HEIDI SPLETE
Elsevier Global Medical News

s hospitals prepare for a potential
Asurge in cases of the pandemic in-

fluenza A(H1N1) virus this fall,
physicians must make decisions about
protective measures based on limited ev-
idence about the virus’s transmission
and severity.

Planning for H1N1 influenza includes
everything from ordering extra surgical
masks to providing family support for
hospital staff so they can come to work,
said Leonard Mermel, D.O., professor of
medicine at Brown University and med-
ical director of the department of epi-
demiology and infection control at
Rhode Island Hospital, both in Provi-
dence, R.I.

Dr. Mermel said that during the first
wave of HIN1 influenza last spring, he
had “rather draconian measures” in place,

based on data from Mexico suggesting a
high mortality rate. “Thad a triage desk in
our [emergency department], and N95
respirators,” he said in an interview.

But conversations with colleagues, re-
sistance from his staff to routine N95
use, and emerging signs that the new
virus was behaving like the seasonal flu
virus led to a transition to standard
droplet precautions, said Dr. Mermel,
who was part of a panel discussion on in-
fection control measures at an Institute
of Medicine-sponsored workshop on
the use of personal protective equip-
ment for health care workers.

Dr. Mermel meets regularly with a
working group at Rhode Island Hospital
to discuss infection control procedures.
Their plans for responding to HIN1 in-
fluenza include “cough etiquette sta-
tions” with surgical masks, hand hygiene
products and instructions for their use at
hospital points of entry, and a triage

PULMONARY MEDICINE

Protective Options Abound Against HIN1 Influenza

desk where a staff person will remind
people to follow the instructions.

Other potential strategies to prevent
HIN1 virus transmission include limit-
ing unnecessary visitors to the hospital,
limiting procedures that might increase
the risk of virus transmission, and as-
signing immunized personnel to per-
form such procedures, Dr. Mermel said.

As for personal protective equipment,
“it’s a real hornet’s nest,” he said. The
Centers for Disease Control and Pre-
vention recommends the use of N95
respirators by health care workers who
are treating patients with novel HINI,
but the Society for Healthcare Epidemi-
ology of America (SHEA), the Infec-
tious Diseases Society of America
(IDSA), and other organizations have
concluded that standard droplet precau-
tions are probably sufficient.

“At this moment, we are using droplet
precautions for standard care and [N95]
respirators for aerosol-generating proce-
dures,” Dr. Mermel said.

“It’s of great importance to mitigate
transmission from health care worker to

health care worker,” he added. A worker
could do everything right in terms of
personal protective equipment, and then
become infected during a lunch break
with a colleague who is coughing.

Dr. Mermel’s working group has been
coordinating with the human resources
department to reinforce the message
that staff should stay home when ill. But
the working group also has considered
how to help healthy health care workers
get to work if they need child care or
elder care at home.

An especially tricky question is whether
to reassign health care workers who may
be at high risk for HIN1 infection, such
as pregnant women, Dr. Mermel said.
The CDC recommends reassigning high-
risk health care workers, but recent state-
ments from the SHEA and the IDSA cite
problems with that approach.

The CDC may change its guidance on
protective measures after reviewing the
IOM panel’s report. If the CDC main-
tains its recommendations, hospitals will
have to decide how far to follow them,
Dr. Mermel said. L]

Diagnostic Challenges Anticipated WHO Panel: Make Health

In Pandemic HI1IN1 Influenza

Workers Top Priority for

Pandemic Vaccine

BY BRUCE JANCIN
Elsevier Global Medical News

VaiL, CoLo. — Recentanecdotal reports sug-
gest that the diagnosis of pandemic influenza
A(H1N1) virus should not be ruled out by a neg-
ative upper respiratory tract specimen in a patient
with pneumonia.

There have been two patients at Albany (N.Y.)
Medical Center and one in Denver who were hos-
pitalized with severe lower
respiratory tract infections
whose  nasopharyngeal
swabs were negative for in-
fluenza A by rapid tests—
but who had endotracheal
aspirates positive for the
HIN1 virus by culture and
polymerase chain reaction.

“That’s something to
watch for. It would be con-
sistent with findings in animal models showing
the virus replicates very well in the lower respi-
ratory tract,” said Dr. Adriana Weinberg, who re-
ported on the cases at a conference on pediatric
infectious diseases sponsored by the Children’s
Hospital, Denver.

“As the pandemic evolves, perhaps we may see
more cases with florid infection in the lower res-
piratory tract,” said Dr. Weinberg, professor of
medicine, pediatrics, and pathology and medical
director of the clinical virology laboratory at the
University of Colorado Hospital, Aurora.

At present, the preferred specimens for making
the diagnosis of pandemic influenza are the same
as for seasonal influenza: nasal washings in chil-
dren and nasopharyngeal aspirates or swabs in
adults. That being said, negative results on those
upper respiratory tract specimens do not neces-
sarily rule out pandemic influenza in patients
with lower respiratory tract infections.

“In these patients, you may want to proceed

with obtaining an induced sputum, an endotra-
cheal aspirate, or a bronchoalveolar lavage spec-
imen to rule out the pandemic strain,” said Dr.
Weinberg.

Most diagnostic tests for seasonal influenza A or
A plus B will also pick up the pandemic strain. One
caveat is that the rapid tests, which in general are
not terribly sensitive for the diagnosis of seasonal
influenza viruses, appear to be even less sensitive
for pandemic influenza. “ However, culture and
PCR [polymerase chain re-
action] are extremely sensi-
tive” for the pandemic
strain, she continued.

The Centers for Disease
Control and Prevention has
acted quickly in preparing

‘As the pandemic
evolves, perhaps
we may see more
cases with florid
infection in the

lower respiratory

tract.’ tools for the diagnosis of
HIN1 influenza. Regular
DR. WEINBERG PCR and culture cannot dif-

ferentiate between seasonal
influenza and the pandemic HIN1 influenza
strain. But just 2 weeks after the first U.S. case of
HI1NT1 influenza was diagnosed in April, the CDC
began sending out to U.S. sentinel laboratories
PCR kits that are highly specific for the virus. Less
than 2 months later, those kits were on-site at all
state health department laboratories, and at 386
international laboratories.

In addition to many more patients with HIN1
influenza presenting with lower respiratory tract
infection, physicians can expect to see lots more
patients with a prominent GI presentation. Ani-
mal studies suggest that the pandemic strain repli-
cates much better in the GI tract than do seasonal
influenza viruses, and that has been borne out in
the first 400 U.S. cases of HIN1 influenza.

More than 90% of those patients presented with
fever and cough, and two-thirds had a sore
throat—all typical of seasonal influenza—but in
addition, 25% presented with diarrhea and 25%
had vomiting. L]

BY JONATHAN
GARDNER
Elsevier Global Medical News

ealth care workers should

be the top priority to re-
ceive immunization with the
pandemic influenza vaccine,
and individual countries
should take their nations” do-
mestic needs into account
when determining how to pri-
oritize inoculating subgroups
vulnerable to the virus, a top
international health panel has
decided.

The World Health Organi-
zation’s Strategic Advisory
Group of Experts on Immu-
nization has said that vacci-
nating health care workers is
necessary to maintain a func-
tioning health care system and
prevent infection with the
pandemic influenza A(H1N1)
virus in people who have pre-
existing illnesses, Dr. Marie-
Paule Kieny, director of
WHO's initiative for vaccine
research, said in a press tele-
conference.

Countries are advised to pri-
oritize the vaccination of such
vulnerable groups as the
chronically ill and children de-
pending on each country’s do-
mestic needs, Dr. Kieny said.
Thus, countries whose first pri-
ority is reducing sickness and
death may choose to focus on

inoculating the elderly and
chronically ill first, whereas
those countries whose priority
is reducing the spread of infec-
tion may decide to inoculate
schoolchildren first, she said.
The expert panel made its
recommendations after a
meeting the week of July 6.
WHO Director-General Dr.
Margaret Chan endorsed the
recommendations July 11.
The panel also concluded
that at this time there is no
concern regarding the safety of
the tested pandemic influenza
vaccine, but there is still an
“urgent need” to collect more
safety data on subgroups, Dr.
Kieny said. New adjuvants are
being used in some pandemic
vaccines that have not been
tully tested, so postmarketing
surveillance must also be ef-
fective, according to the panel.
In addition, the panel said
data on immunogenicity and
postmarketing safety and sur-
veillance studies need to be
shared among the countries to
allow for adjustments in im-
munization policy, she said.
The panel added that
Northern Hemisphere coun-
tries should proceed with
plans for seasonal influenza
vaccination as if there were no
pandemic, because production
of the seasonal vaccine is al-
most complete, she added. m
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EGFR Inhibitors Useful in Subset of NSCLC Patients

Women, nonsmokers, and former light smokers were
among those more likely to carry EGFR mutations.

BY MARY ANN MOON
Elsevier Global Medical News

wo inhibitors of the epidermal
Tgrowth factor receptor tyrosine ki-

nase—gefitinib and erlotinib—were
effective for patients with non—small cell
lung cancer who carried mutations of
the EGFR gene, according to separate
phase III clinical trials published online in
the New England Journal of Medicine.

The populations most likely to carry
the EGFR mutations are women, pa-
tients who have never smoked or who
formerly were light smokers, patients
with pulmonary adenocarcinomas rather
than other lesions, and patients of Asian
ethnic background.

In one of the studies, patients with
EGFR mutations who were treated with
gefitinib had “a remarkably high objective
response rate (71%) and prolonged pro-
gression-free survival,” the researchers
noted. In the other study, “the overall rate
of complete or partial response to er-
lotinib was 70%” among carriers of
EGFR mutations, the investigators said.

In both studies, the toxic effects of
therapy were modest and well tolerated,
the authors noted.

In the first study, Dr. Tony S. Mok of
Chinese University of Hong Kong and
his associates compared first-line treat-
ment with oral gefitinib against stan-
dard combined carboplatin-paclitaxel
therapy in an open-label fashion among
1,217 patients at 87 medical centers in
China, Indonesia, Japan, Malaysia, the
Philippines, Singapore, and Thailand.
The study subjects had stage IIIB or IV
NSCLC with histologic features of ade-
nocarcinoma and were nonsmokers or
former light smokers.

The study was sponsored and super-
vised by AstraZeneca PLC.

The median progression-free survival

was 5.7 months with gefitinib and 5.8
months with carboplatin-paclitaxel. One-
year rates of progression-free survival
were 24.9% and 6.7%, respectively. Thus,
gefitinib demonstrated noninferiority or
superiority to standard therapy, the in-
vestigators noted.

In the overall study population, the ob-
jective response rate was significantly
higher with gefitinib (43%) than with
carboplatin-paclitaxel (32%). But the dif-
ference was much more striking in the
subgroup of 261 patients who carried
EGFR mutations: Their objective re-
sponse rates were 71.2% with gefitinib

PATIENTS WITH EGFR
MUTATIONS HAD ‘A
REMARKABLY HIGH OBJECTIVE
RESPONSE RATE (71%)’ WHEN
TREATED WITH GEFITINIB.

and 47.3% with carboplatin-paclitaxel.

In dramatic contrast, among patients
who did not carry EGFR mutations, “the
objective response rate with gefitinib
was 1.1%, and progression-free survival
favored chemotherapy,” Dr. Mok and
his colleagues said (N. Engl. J. Med. 2009
[d0i:10.1056/NEJM0a0810699)).

However, overall survival did not dif-
fer significantly between the two groups,
at 18.6 months with gefitinib and 17.3
months with carboplatin-paclitaxel.

“Overall survival, perhaps the most
important end point of cancer treat-
ment, was not improved by gefitinib, for
reasons not discussed by the authors,”
Dr. Adi E Gazdar of the University of
South Texas Medical Center, Dallas,
noted in an editorial comment accom-
panying the report.

“Several questions remain to be an-
swered before we can extrapolate the
results” of this study of Asian patients to
other populations, Dr. Gazdar said, but
the findings do suggest that first-line
tyrosine kinase therapy should be con-
sidered for carefully selected subgroups
of patients (N. Engl. J. Med. 2009
[doi:10.1056/NEJMe0905763]).

The rate of grade 3 or 4 adverse effects
was lower with gefitinib (29%) than with
standard chemotherapy (61%), as was
the rate of adverse effects leading to dis-
continuation of therapy (7% and 14%,
respectively) and the rate of dose modi-
fication because of toxicity (16% and
35%, respectively). The rate of serious
events including death was approxi-
mately 16% in both groups.

“The incidences of rash or acne, diar-
rhea, and elevated liver aminotransferase
levels were significantly higher with gefi-
tinib than with carboplatin-paclitaxel,
whereas the incidences of neurotoxic ef-
fects, nausea and vomiting, and hema-
tologic toxic effects were significantly
higher with carboplatin-paclitaxel,” Dr.
Mok and his colleagues said.

“Our findings suggest that, whenever
possible, EGFR-mutation status should
be determined before the initial treat-
ment of pulmonary adenocarcinoma,”
they added.

The second NSCLC study demon-
strated that large-scale screening of a
Western patient population for EGFR
mutations is not only feasible but also
warranted, its authors said, because it
could lead to customized treatment with
erlotinib and improved outcomes.

In the study, 2,105 patients from 129
medical centers across Spain were
prospectively screened for EGFR muta-
tions. All had stage IIIB disease with
pleural effusion or stage IV NSCLC. The
median time required for the genetic
analysis was 7 days.

Mutations were found in samples from
350 patients (17%). They were more com-
mon among women (70%), patients who
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had never smoked (67%), and patients
with adenocarcinomas (81%), said Dr.
Rafael Rosell of the Catalan Institute of
Oncology, Badalona, and his associates.

A total of 197 of the patients with
EGFR mutations received erlotinib and
were available for evaluation. After a
median follow-up of 14 months (range,
1-42 months), 24 patients had a complete
response, 115 patients had a partial re-
sponse, 38 patients had stable disease,
and 20 patients had progressive disease.

The overall rate of objective response
among the carriers of EGFR mutations
was 70.6%, almost exactly the rate with
gefitinib in the study by Dr. Mok and his
colleagues.

“Overall, median progression-free sur-
vival ... was 14 months, and median
overall survival was 27 months, which is
an improvement over findings in pa-
tients with lung cancer that have been re-
ported previously,” Dr. Rosell and his
colleagues said (N. Engl. J. Med. 2009
[d0i:10.1056/NEJM0a0904554)).

The most common adverse events
with erlotinib were rash and diarrhea,
and no patient withdrew from the study
because of toxicity.

Dr. Mok reported receiving consulting
fees from F. Hoffmann-La Roche Ltd.,
AstraZeneca, Pfizer Inc., and Eli Lilly &
Co., as well as lecture fees from Roche,
AstraZeneca, and Eli Lilly. Dr. Gazdar re-
ported receiving consulting fees from
AstraZeneca, Genentech Inc., and
Boehringer Ingelheim GmbH. Dr. Rosell
reported no financial conflicts of interest.
His study was supported by the Spanish
Ministry of Science and Innovation, the
La Fundaciéon Badalona Contra el
Cancer, and the Bonnie J. Addario Lung
Cancer Foundation. (]

Dr. W. Michael Alberts, FCCP,
comments: These studies suggest
that EGFR-mutation status may
provide guidance for the initial
treatment of patients with advanced
stage adenocarcinoma of the lung.

Difficult to Control Asthma May Be Vocal Cord Dysfunction

BY DOUG BRUNK
Elsevier Global Medical News

SaN DiEGco — About one-
third of patients referred to an
asthma specialty clinic who
were believed to have difficult
to control asthma actually
had vocal cord dysfunction,
results from a single-center
study showed.

“If patients have been on many
different medicines—they’ve
been on oral or inhaled steroids
and they re not responding—it’s
worth checking to see if they ac-
tually have asthma or not,” study
coauthor Catherine Vitari, R.N.,
said in an interview during a
poster session at an internation-
al conference of the American
Thoracic Society.

In a study led by her associate,
Dr. Sally E. Wenzel, FCCP, a
pulmonologist and the director
of the Asthma Institute at the
University of Pittsburgh Med-
ical Center, the researchers
reviewed the charts of 152
new patients who were evalu-
ated at the institute between
December 2006 and September
2008 in an effort to verify if the
diagnosis of severe asthma was
substantiated or not.

Of the 152 patients, 119 (78%)
had a presenting diagnosis of
asthma while 33 had another
diagnosis such as dyspnea,
cough, and emphysema.

All patients underwent a full
evaluation.

Ms. Vitari, a clinical research
nurse at the Asthma Institute,

reported that 40 of the 119
patients who presented with an
asthma diagnosis underwent
methacholine challenges with
laryngoscopy because their

‘IF PATIENTS HAVE BEEN ON
MANY DIFFERENT MEDICINES ...
IT'S WORTH CHECKING TO
SEE IF THEY ACTUALLY
HAVE ASTHMA OR NOT.

history and physical suggested
asthma may not be the primary
diagnosis. Of the 40 patients, 39
had a negative test, which pre-
cluded the diagnosis of asthma
in 33% of the 119 patients.

“We didn’t expect to see
this,” Ms. Vitari commented.
“That’s a pretty high percen-
tage of people referred for
asthma who didn’t actually have
asthma.”

She also noted that
four of seven patients
who presented with a
diagnosis of cough,
which may indicate
asthma, had metha-
choline challenges with
laryngoscopy that
showed vocal cord
dysfunction; the three
other patients were diagnosed
with vocal cord dysfunction
based on their exam and
testing.

Ms. Vitari noted that it’s Dr.
Wenzel’s practice to perform a

laryngoscopy at the time of the
methacholine challenge “to see
if the vocal cords are closing or
spasming, indicating vocal cord
dysfunction, or if it’s truly
asthma,” she explained. “If you
think it’s vocal cord dysfunc-
tion and you send the patient to
ENT instead to do a laryn-
goscopy and they don’t see any-
thing, it could be that the vocal
cord dysfunction isn’t acting up
at that time since the spasms
can be episodic and/or related
to triggering events/stimuli.”

She acknowledged certain
limitations of the study include
its single center design and the
fact that only one physician did
the assessments.

The researchers had no con-
flicts to disclose. L]
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BY BETSY BATES
Elsevier Global Medical News

SaN FrRANCISCO — An unusual pat-
tern of sudden, effortless smoking ces-
sation in long-term smokers may herald
the onset of lung cancer in a small sub-
group of patients, researchers reported at
the World Conference on Lung Cancer.

It has been well documented that lung
cancer patients often stop smoking
shortly before their diagnosis, with the
assumption that symptoms such as
shortness of breath, coughing, or pain
create a strong motivation for behavior
change.

Now a pilot study suggests that in cer-
tain lung cancer patients—even some with
long-term smoking histories and signifi-
cant levels of nicotine addicion—smoking
cessation occurs in the absence of symp-
toms or even a focused effort to quit.

“This has led us to speculate that in
some cases, spontaneous smoking cessa-
tion may be a presenting feature of lung
cancer, possibly caused by tumor secre-
tion of a factor interfering with nicotine
addiction,” said Dr. Barbara Campling, a
medical oncologist with the University of
Pennsylvania in Philadelphia.

In a study conducted at the Philadel-
phia VA Medical Center, 115 smokers
and former smokers diagnosed with lung

cancer were compared to 101 smokers
and former smokers with prostate can-
cer or to 99 with myocardial infarction.

Former smokers with prostate cancer
had quit smoking an average of 23 years
before their diagnosis; for myocardial in-
farction, the average interim was 10 years.

But smoking cessation was a more re-
cent event for lung
cancer patients, oc-
curring, on aver-
age, just 2.7 years
before diagnosis.

Further compar-
isons among for-
mer smokers
revealed striking
differences among
the three groups.

“In the general population, you would
expect that those who succeeded in
quitting smoking would be those who
smoked less and were less severely ad-
dicted, she said at the meeting sponsored
by the International Association for the
Study of Lung Cancer. “That is exactly
what we found in patients with prostate
cancer and myocardial infarction.”

In contrast, current and former smok-
ers with lung cancer had similar levels of
cumulative tobacco exposure and identi-
cal median scores on a scale measuring
severity of addiction—scoring 7 on a

PULMONARY MEDICINE

Easy Quitting by Heavy Smokers May Be Red Flag

scale of 0 (“Didn’t even think about it”)
to 10 (“The hardest thing I've ever done.”)

Surprisingly, many of these lung cancer
patients reported they had quit smoking
with ease and with no symptomatic
“alarm bell” that compelled them to stop.

Among the 55 patients who quit
smoking before being diagnosed with lung
cancer, 49 (89%)
were reportedly
asymptomatic at
the time. Nearly a
third (17 of 55) re-
ported  quitting
“with no difficulty;”
(0 on a scale of 0-7),
even though they
were moderately
to severely addicted
to nicotine based on the FagerstrOm Test
for Nicotine Dependence scale.

“The way some of these patients stop
smoking is really quite peculiar,” said Dr.
Campling. A typical patient was “someone
who had smoked a pack of cigarettes a day
for 50 years and wakes up one day and
forgets to light a cigarette [and then]
realizes they don’t need it anymore.”

Dr. Campling and her associates hope
their findings will be followed up with a
long-term, prospective study of smokers
to identify unusual patterns of smoking
cessation that may precede a diagnosis of

Many lung cancer
patients reported
they had quit
smoking with
ease and with

no symptomatic
‘alarm bell.’

DR. CAMPLING

lung cancer. In the meantime, she sug-
gested that clinicians pay attention to any
highly unusual pattern of smoking cessa-
tion in a long-term, heavy smoker, just as
they would a sudden loss of appetite.

Dr. Carolyn Dresler, moderator of the
session and an official discussant of the
paper, questioned whether memory
distortions and attribution errors may
have influenced patients’ recall of their
smoking histories and difficulty quitting.

In addition, little is known about the
ease of quitting experienced by the ma-
jority of smokers who stop smoking
cold turkey, said Dr. Dresler, a cardiac
and thoracic surgeon who heads the
Arkansas Department of Health.

Dr. Campling and her associates re-
ported no financial disclosures with re-
spect to their study. ]

Dr. Philip Marcus, MPH, FCCP,
comments: Smoking cessation remains a
goal of all physicians for their patients.
What this study reports, if confirmed,
could lead to the discovery of substances
that promote or retard smoking. Some
patients report that they can stop “cold
turkey,” and the ease of their stopping may
cause one to wonder why it is so easy.
Perhaps we should think further about
current smokers who can stop easily, and
repeat a chest x-ray just to be sure!
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BY BETSY BATES
Elsevier Global Medical News

SAN FRrRANCIscO — Endobronchial
dysplasia was significantly improved in
former smokers who received oral ilo-
prost, a synthetic form of prostacyclin,
during a phase II, placebo-controlled
chemoprevention trial presented at the
World Conference on Lung Cancer.

“We saw improvement at all different
stages of dysplasia. This holds for [grade]
2s and 3s” as well as higher-grade lesions,
study investigator Dr. Robert Keith said
ata press conference. “Based on these re-
sults, I think iloprost is a very promising
agent ... and a great candidate to move
forward to a larger, phase III trial.”

Biopsies obtained during baseline
bronchoscopies revealed at least mild
dysplasia in approximately 65% of 152
current and former smokers who were
enrolled in the multicenter Iloprost
Chemoprevention Trial directed by Dr.
Keith, a pulmonologist at the University
of Colorado, Denver.

Most study participants were male and
white, and had smoked, on average, a
pack of cigarettes a day for 50 years.
Those classified as former smokers had
to have stopped smoking for at least a
year and were tested for nicotine expo-
sure during the trial.

PULMONARY MEDICINE

lloprost Cuts Endobronchial Dysplasia in Ex-Smokers

Following baseline bronchoscopies, 41
current smokers and 36 former smokers
received placebo and 40 current smokers
and 35 former smokers began an escalat-
ing oral dose of iloprost. The maximum
dose was 150 mcg twice daily, Dr. Keith
said at the meeting, sponsored by the In-
ternational Association for the Study of
Lung Cancer.

At 6-month fol-
low-up, repeat
biopsies were tak-
en from each of
six standardized
sites and any oth-
er site biopsied at
baseline.

Histologic im-
provement was
seen in every former smoker who re-
ceived iloprost.

In biopsies of former smokers, the
composite histologic grade per patient
declined from 2.12 to 1.73 according to
World Health Organization classifica-
tions ranging from grade 1 (normal) to
grade 8 (cancer). When the analysis in-
cluded only subjects who had abnormal
biopsies at baseline, the grade decreased
from 3.27 to 2.06, and in their worst le-
sions, from 4.57 to 3.10.

Investigators also calculated a dyspla-
sia index for each study participant,
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calculated as the number of biopsies
with dysplasia (at least grade 4 on the
WHO scale), divided by the total num-
ber of biopsies multiplied by 100.

The mean dysplasia index for former
smokers went from 20.81 to 10.90 in all
patients, and from 43.18 to 19.58 in the
subgroup of former smokers who had

abnormal biopsies

‘We saw at baseline. No sig-
improvement nificant changes
[with iloprost] at were seen in histo-
all different stages logic grades or dys-

of dysplasia. This

plasia index scores

holds for [grade] in current smokers
2s and 3s.’ enrolled in the trial.

Side effects asso-
DR. KEITH ciated with va-

sodilator use were
seen more frequently in patients receiv-
ing iloprost than in those taking placebo.
Most prominent was headache, reported
in 40 patients receiving iloprost and in 17
receiving placebo. Other less common
side effects included flushing, nausea,
pain, and myalgias. Serious adverse
events were more common in the place-
bo group than in the iloprost arm.

The majority of lung cancer in the
United States is diagnosed in former
smokers, the group that benefitted from
iloprost as a chemopreventive agent in
the trial. To these patients, Dr. Keith said,

“I can’t change what you did, but maybe
I can change what happens to you as we
move forward.”

In the United States, iloprost (marketed
under the name Ventavis) is available only
as an inhalation solution approved for the
treatment of pulmonary arterial hyper-
tension. At the time of the study, Schering
AG manufactured iloprost and provided
an oral form of the drug for the trial. Acte-
lion Pharmaceuticals US Inc. now markets
Ventavis in the United States.

The trial was funded through the Na-
tional Cancer Institute, and neither Dr.
Keith nor his associates reported any
other relevant financial disclosures. W

&k View a video interview of Dr. Keith at
www.youtube.com/watch?v=0]_F-JwWnAg.

Dr. Philip Marcus, MPH, FCCP,
comments: For once, we have some
possible good news about lung cancer. The
investigators utilized an agent commonly
used for the treatment of pulmonary
hypertension and looked at lung cancer
prevention in current and former smokers.
Benefits were seen in former smokers, but
not in current smokers. This study may
serve as the basis to investigate many other
compounds in a similar fashion. This is an
area that has not been investigated before,
and the results are promising.
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Even under the most optimistic assumptions,
the supply of cardiothoracic surgeons will fall.

BY ROBERT FINN
Elsevier Global Medical News

ithin the next 10 years the de-
Wmand for cardiothoracic sur-

geons will greatly exceed the
supply, according to a study appearing in
the journal Circulation.

If current trends continue, the de-
mand for cardiothoracic surgeons could
increase by 46% between 2005 and 2025.
Over the same time period, the supply of
such surgeons will decrease 21% as a re-
sult of retirement coupled with insuffi-
cient numbers of physicians entering the
specialty (Circulation 2009 Aug. 11:doi:
10.1161/CIRCULATIONAHA.
108.776278).

Patients are likely to suffer if
non-board-certified physicians fill the
gap left by cardiothoracic surgeons or if
patients delay care because of the short-
age, wrote Dr. Atul Grover of the Asso-
ciation of American Medical Colleges
(AAMC, Washington) and coinvesti-

‘MULTIPLE STRATEGIES
FOR ENSURING ADEQUATE
ACCESS TO CARE MUST
BE EXPLORED IF THIS CRISIS
IS TO BE AVERTED.’

gators. “Multiple strategies for ensuring
adequate access to care must be explored
if this crisis is to be averted.”

The investigators projected the supply
and demand of cardiothoracic surgeons
using a variety of assumptions. From the
American Medical Association Masterfile
for 2005, they identified 4,734 currently
practicing cardiothoracic surgeons.
Recent survey data from an AAMC study
suggested that the average age of retire-
ment for cardiothoracic surgeons is 61
years and that 60% of physicians fully
retire from clinical practice by age 65.

At the same time the investigators as-
sumed that 130 new trainees will enter
the workforce each year. This is an opti-
mistic assumption given that only 84 of
126 positions offered through the na-
tional match were filled in July 2007. The
investigators also calculated supply based
on two alternative assumptions: a grad-
ual increase in newly trained cardiotho-
racic surgeons to 150 per year or a
continued decline to 75 per year.

Even under the most optimistic as-
sumptions, the supply of cardiothoracic
surgeons will fall. If 150 physicians com-
plete training annually, starting immedi-
ately, there would still be a 9% decline in
the total number of active cardiothoracic
surgeons in 2020 compared with 2005. If
only 75 complete training annually there
would be a 34% decrease in the number
of cardiothoracic surgeons by 2020.

The investigators projected the de-
mand under several alternative scenarios

based on the increasing numbers of peo-
ple over the age of 65 years, current pat-
terns of health care use, and likely trends
in technology. By 2020, the population of
people over the age of 65 years will
grow by 50%, and by 2030, there will be
almost twice as many people in this age
group as there were in 2005.

CARDIOTHORACIC SURGERY

Shortage of Cardiothoracic Surgeons Predicted

The most optimistic scenario assumes
that coronary artery bypass grafting
(CABG) will be completely eliminated
over the next decade, decreasing the de-
mand for cardiothoracic surgeons by
about 40%. While the numbers of open
revascularizations have been declining in
recent years, few suggest that they will
disappear completely.

Offsetting this decline in demand is an
expected 20% increase in per capita rates
of non-CABG cardiac and a general

thoracic operations, including valve pro-
cedures, other open-heart procedures, and
lobectomies or pneumonectomies. Taking
all assumptions into account, the investi-
gators calculated that there would be a
shortage of 1,500 surgeons, equivalent to
25% of the projected need, by 2025.

The study was supported by the Amer-
ican Association for Thoracic Surgery
and the Society of Thoracic Surgeons.
The investigators disclosed no other con-
flicts of interest. (]
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dissatisfaction among oncologists
around the world.”

The 7th edition of the guidelines is
available as a handbook, a manual, a CD-
ROM, and posters for the clinic, and is
aimed at medical oncologists, surgeons,
radiation oncologists, and pathologists.

Highlights of the new staging system
for non-small cell lung cancer (NSCLC)
include the following:

» New subcategories of stage T'1 (early-

CARDIOTHORACIC SURGERY

System Revises Cancer Stages

Lung Cancer « from page 1

stage) disease are based on size: Tumors
measuring 2 cm or smaller will now be
classified as Tla, whereas tumors larger
than 2 cm and up to 3 cm will be classi-
fied as T1b. T2 disease will also be sub-
divided into T2a (tumors larger than 3
cm and up to 5 cm) and T2b (tumors
larger than 5 cm and up to 7 cm).

» A new category (T3) will be used to
describe tumors larger than 7 cm.

» Patients previously considered T4

because of additional tumor nodules in
the same lung as the primary tumor
will now be classified as T3. If these pa-
tients are node negative, they will be
considered to have stage IIB disease.

» Patients with additional tumor nod-
ules in the bilateral lung (previously M1)
will now receive a designation of T4, and
they will be down-staged from stage IV
to stage IIIA.

» The presence of malignant pleural ef-
fusions, long referred to by oncologists as
“wet IIIBs” and treated as if the patient
had disseminated disease, will now be of-
ficially staged that way, as stage IV disease.

BRIEF SUMMARY
Please see Galaxy® plastic container (PL 2040)
package insert for full prescribing information.
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of having an infection due to gram-positive aerobic pathogens. If anaerobic organisms are also sus-
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with AZACTAM (see DOSAGE AND ADMINISTRATION). Certain antibiotics (e.g., cefoxitin, imipen-
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Pregnancy: Pregnancy Category B: Aztreonam crosses the placenta and enters the fetal circulation.
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pregnancy only if clearly needed.

Nursing Mothers: Aztreonam is excreted in human milk in concentrations that are less than 1 percent
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given to temporary discontinuation of nursing and use of formula feedings.

Pediatric Use: The safety and effectiveness of intravenous AZACTAM (aztreonam for injection,
USP) have been established in the age groups 9 months to 16 years. Use of AZACTAM in these age
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patients with cystic fibrosis, higher doses of AZACTAM may be warranted. (See CLINICAL PHARMA-
COLOGY, DOSAGE AND ADMINISTRATION, and CLINICAL STUDIES.)

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

Because elderly patients are more likely to have decreased renal function, renal function should
be monitored and dosage adjustments made accordingly (see DOSAGE AND ADMINISTRATION:
Renal Impairment in Adult Patients and Dosage in the Elderly).

ADVERSE REACTIONS: Local reactions such as phlebitis/thrombophlebitis following IV adminis-
tration, and discomfort/swelling at the injection site following IM administration occurred at rates
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Systemic reactions (considered to be related to therapy or of uncertain etiology) occurring at an
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ing severity:

Hypersensitivity—anaphylaxis, angioedema, bronchospasm
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Gastrointestinal—abdominal cramps; rare cases of C. difficile-associated diarrhea, including
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branous colitis symptoms may occur during or after antibiotic treatment. (See WARNINGS.)
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While cross-reactivity of aztreonam with other beta-lactam antibiotics is rare, this drug should be
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penicillins, cephalosporins, and/or carbapenems). Treatment with aztreonam can result in hyper-
sensitivity reactions in patients with or without prior exposure to aztreonam. If an allergic reaction to
aztreonam occurs, discontinue the drug and institute supportive treatment as appropriate (e.g., main-
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Clostridium difficile associated diarrhea (CDAD) has been reported with use of nearly all anti-
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Treatment with antibacterial agents alters the normal flora of the colon leading to overgrowth of C.
difficile. C. difficile produces toxins A and B, which contribute to the development of CDAD.
Hypertoxin-producing strains of C. difficile cause increased morbidity and mortality, as these infec-
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antibacterial agents. If CDAD is suspected or confirmed, ongoing antibiotic use not directed against
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Rare cases of toxic epidermal necrolysis have been reported in association with aztreonam in
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PRECAUTIONS: General: In patients with impaired hepatic or renal function, appropriate monitor-
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If an aminoglycoside is used concurrently with aztreonam, especially if high dosages of the former
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nephrotoxicity and ototoxicity of aminoglycoside antibiotics.

The use of antibiotics may promote the overgrowth of nonsusceptible organisms, including
gram-positive organisms (Staphylococcus aureus and Streptococcus faecalis) and fungi. Should
superinfection occur during therapy, appropriate measures should be taken.

Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenicity studies in animals have
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Genetic toxicology studies performed in vivo and in vitro with aztreonam in several standard
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Two-generation reproduction studies in rats at daily doses up to 20 tlmes the mammum
recommended human dose, prior to and during jon and lactati d no of
impaired fertility. There was a slightly reduced survival rate during the lactation period in the
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» Specifically, pleural dissemination will
no longer be classified T4, but will now
fall into a new category (M1a), the same
designation given when additional nod-
ules are found in the contralateral lung.
» Distant metastases will be subclassi-
fied within M1 as M1b disease.

» Staging changes will include the re-
classification of patients with T2b tu-
mors (5-7 cm) who have node-negative
disease to stage IIA.

» Patients with T3 tumors (larger than
7 cm) will be considered to have stage
IIB disease if they are node negative, but
stage IITA if they have associated features
of M1, listed above.

The “N” classification within TNM
that describes the number of involved
lymph nodes will remain unchanged in
the 7th edition.

“We should recognize that this simple
statement reflects an enormous step
forward, because this is the first time

BY ANALYSIS OF LARGE
DATABASES, THE NEW SYSTEM
IS EXPECTED TO ASSESS AN
INDIVIDUAL PATIENT'S
PROGNOSIS MORE ACCURATELY.

that these ‘N’ descriptions we have been
using for decades have actually been
validated,” said Dr. Goldstraw. The “N”
subcommittee, after exhaustive review,
concluded that the current system is ac-
curate and required no revisions,
he explained.

The new system will also resolve dis-
agreements between Japanese and
American systems of categorizing
regional lymph node involvement, a
dispute that divided the lung cancer
world. Now, there will be a
singular method of nodal involvement
patterns within well-characterized
zones, he said.

Through analysis of survival in large
databases based on tumor size and dis-
ease proliferation, the new staging sys-
tem is expected to assess an individual
patient’s prognosis more accurately. It
promises to considerably alter the dis-
cussion between clinicians and patients
about the potential advantages of
surgery, radiation, and/or chemo-
therapy, as well as to better categorize
patients enrolled in clinical trials.

For example, patients who are down-
staged because additional tumors are
found in the same lobe as the primary
tumor may now be considered candi-
dates for adjunctive chemotherapy along
with surgery. Similarly, there may be a
greater role for surgery in patients
with metastatic nodules in the bilateral
lobe who previously would have been
assigned a stage IV diagnosis, but are
now stage IIIA.

The multidisciplinary nature of the
new system is evident in the specificity
of pathological and radiologic parame-
ters used to characterize each stage of
disease.

“Pathologists asked us to look at the
issue of visceral pleural invasion,” said
Dr. Goldstraw. In the past, this has been
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difficult to define and categorize, he
explained; as a result, a uniform defini-
tion has now been agreed upon for the
first time.

Medical oncologists will find a host of
prognostic variables in the new guide-
lines, including performance status, age,
sex, laboratory values, initial maximum
standard uptake variable on initial PET
scan, and a review of meta-analyses of
the current stage of knowledge about
the prognostic significance of biological
markers.

In addition to changes in the staging
of NSCLC, analysis of more than 13,000
cases of small cell lung cancer—the
largest such database in the world—
reaffirmed the usefulness of the TNM
system in that disease.

Previously, staging guidelines for
SCLC were primarily used by surgeons,
whereas medical oncologists have tend-
ed to simply dichotomize patients as
having extensive or limited disease, ex-
plained Dr. Goldstraw during the press
conference.

Upcoming steps in efforts to mod-
ernize lung cancer staging will include
the correction of geographical and treat-
ment biases within retrospective data,
the inclusion of prospective data based
on the new staging system, implemen-
tation of a Web-based system for world
data collection, and the extension of
staging updates to include neuroen-
docrine tumors and mesothelioma.

Dr. Elisabeth Brambilla, chair of the
IASLC pathology committee and chair
of pathology at University Medical
Center Grenoble (France), discussed the
idea of dividing early-stage tumors
according to a more finely defined mea-
surement of solid invasive components,
as opposed to the ground-glass opacity
that can sometimes be visualized on
CT scans. When multiple nodules are
present, future staging parameters may
be able to incorporate molecular
features, so that primary vs. metastatic
tumors can be determined, she said.

Dr. Edward E Patz Jr., professor of
radiology, pharmacology, and cancer
biology at Duke University in Durham,
N.C., said the new size criteria within
the guidelines will require precise speci-
ficity by radiologists.

“We need to be enormously careful
about this,” he said, cautioning that an
overenthusiastic reading of tiny, likely
benign nodules could serve to up-stage
a patient, with significant treatment im-
plications. “You can’t write the patient
off, because we do see small nodules,”
he said.

Dr. Patz recalled a mentor once telling
him, “A radiologist with a ruler is a
radiologist in trouble.” He wurged
colleagues to be circumspect in writing
their reports, and simply characterize
what they see rather than make
inferences about the malignant potential
of the small lesions on a scan.

He also warned that current imaging
modalities are not uniformly accurate
when it comes to lymph nodes and
nodal groups.

CT scans are about 60% sensitive and
specific in identifying involved nodes,
whereas PET scans increase the accu-
racy to about 80%. |

& To view a video interview of Dr.
Goldstraw, go to www.youtube.com/
watch?v=2AjtjiGuAUwk.

Dr. W. Michael Alberts, FCCP,
comments: I am sure that we will all

be carrying around another pocket card
(or find a new PDA application) until the
new system becomes more familiar. It is
impressive, however, that the new lung
cancer staging system was derived

from data compiled from more than
100,000 lung cancer cases from 46 centers
in 19 countries.
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New
subcategories
of stage T1
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based on
tumor size
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effort to more
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assess an
individual
patient’s
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prognosis.

Cassie has COPD and is
physically challenged with
rheumatoid arthritis
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bronchoconstriction in patients with chronic
obstructive pulmonary disease (COPD), including
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from a large placebo-controlled US study

an increase in asthma-related deaths in patients
receiving salmeterol. This finding with salmeterol
may apply to formoterol (a LABA), the active

ingredient in PERFOROMIST Inhalation Solution.
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specific infection control problems that
are most pressing in their institutions,
she said.

As part of a larger study, the survey
was sent to infection control specialists
responsible for process and outcome
surveillance. Participants were asked
about their ICU policies with regard
to central line bloodstream infections
(CLBSIs) and ventilator-associated pneu-
monia (VAP), CLBSI and VAP infection

CRITICAL CARE MEDICINE

Full Adoption Reduced Infections

Compliance - from page 1

rates, and bundle compliance rates.

The CLBSI bundle consisted of barrier
precautions, use of chlorhexidine, optimal
site selection, and daily site checks for
signs of infection. The VAP bundle con-
sisted of periodically raising the patient’s
head and periodically interrupting seda-
tion to facilitate deeper breathing.

In all, 250 hospitals (57%) responded.
Respondents provided data on 415 ICUs,
including 223 (54%) medical/surgical

units. A total of 284 ICUs (68%) had
adopted the full VAP bundle, and 204
(49%) had adopted the full CLBSI bundle.
The mean infection rates per 1,000 device-
days were 2.6 for VAP and 2.1 for CLBSL
Rates of device-associated infections
were significantly lower only in the ICUs
that correctly implemented all bundle
components at least 95% of the time (73
ICUs for VAP and 35 ICUs for CLBSI).
Some believe that the ability to keep
infection rates low stems from the over-
all quality of care in an ICU, but this
study attributes low infection rates to
highly targeted efforts aimed at specific
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infections in which the unit focuses on all
components of a bundle at least 95% of
the time, said Dr. Stone, who is also an
RN, in an interview. No single compo-
nent of either bundle significantly re-
duced infection rates.

“Moreover, always implementing the
ventilator bundle correctly was not sig-
nificantly associated with decreased
CLBSI, and vice versa,” she said.

“If you're just focusing on one prob-
lem, you don’t get to be a better ICU.”

Dr. Stone received support for this
study from the National Institute of
Nursing Research. u
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WARNING: INCREASED RISK OF ASTHMA-RELATED DEATH

Long-acting beta,-adrenergic agonists may increase the risk of asthma-related death. Data
from a large placebo-controlled US study that compared the safety of another long-acting
beta,-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an
increase in asthma-related deaths in patients receiving salmeterol. This finding with salmeterol
may apply to formoterol (a long-acting beta,-adrenergic agonist), the active ingredient in
PERFOROMIST Inhalation Solution. /sce WARNINGS AND PRECAUTIONS, Asthma-Related
Deaths and Exacerbations]

INDICATIONS AND USAGE

Maintenance Treatment of COPD

PERFOROMIST Inhalation Solution is indicated for the long-term, twice daily (morning and evening)
administration in the maintenance treatment of bronchoconstriction in patients with chronic
obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema.

Important Limitations of Use

PERFOROMIST Inhalation Solution is not indicated to treat acute deteriorations of chronic obstructive
pulmonary disease [sec WARNINGS AND PRECAUTIONS, Deterioration of Disease and
Acute Episodes].

PERFOROMIST Inhalation Solution is not indicated to treat asthma. The safety and effectiveness
of PERFOROMIST Inhalation Solution in asthma have not been established.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS

Asthma-Related Deaths and Exacerbations [sec BOXED WARNING]

Data from a large placebo-controlled study in asthma patients showed that long-acting beta,-adrenergic
agonists may increase the risk of asthma-related death. Data are not available to determine whether
the rate of death in patients with COPD is increased by long-acting beta,-adrenergic agonists.

A 28-week, placebo-controlled US study comparing the safety of salmeterol with placebo, each
added to usual asthma therapy, showed an increase in asthma-related deaths in patients receiving
salmeterol (13/13,176 in patients treated with salmeterol vs. 3/13,179 in patients treated with
placebo; RR 4.37, 95% Cl 1.25,15.34). The increased risk of asthma-related death may represent
a class effect of the long-acting beta,-adrenergic agonists, including PERFOROMIST Inhalation
Solution. No study adequate to determine whether the rate of asthma related death is increased in
patients treated with PERFOROMIST Inhalation Solution has been conducted.

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

Deterioration of Disease and Acute Episodes

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

PERFOROMIST Inhalation Solution should not be used for the relief of acute symptoms, i.e., as
rescue therapy for the treatment of acute episodes of bronchospasm. PERFOROMIST Inhalation
Solution has not been studied in the relief of acute symptoms and extra doses should not be used
for that purpose. Acute symptoms should be treated with an inhaled short-acting beta,-agonist.

When beginning PERFOROMIST Inhalation Solution, patients who have been taking inhaled, short-
acting beta,-agonists on a regular basis (e.g., four times a day) should be instructed to discontinue
the regular use of these drugs and use them only for symptomatic relief of acute respiratory symptoms.
When prescribing PERFOROMIST Inhalation Solution, the healthcare provider should also prescribe
an inhaled, short-acting beta,-agonist and instruct the patient how it should be used. Increasing
inhaled beta,-agonist use is a signal of deteriorating disease for which prompt medical attention is
indicated. COPD may deteriorate acutely over a period of hours or chronically over several days or
longer. If PERFOROMIST Inhalation Solution no longer controls the symptoms of bronchoconstriction,
or the patient’s inhaled, short-acting beta,-agonist becomes less effective or the patient needs
more inhalation of short-acting beta,-agonist than usual, these may be markers of deterioration of
disease. In this setting, a re-evaluation of the patient and the COPD treatment regimen should be
undertaken at once. Increasing the daily dosage of PERFOROMIST Inhalation Solution beyond the
recommended 20 mcg twice daily dose is not appropriate in this situation.

Excessive Use of PERFOROMIST Inhalation Solution and Use with Other Long-Acting
Beta,-Agonists

As with other inhaled beta,-adrenergic drugs, PERFOROMIST Inhalation Solution should not be used
more often, at higher doses than recommended, or in conjunction with other medications containing
long-acting beta,-agonists, as an overdose may result. Clinically significant cardiovascular effects and
fatalities have been reported in association with excessive use of inhaled sympathomimetic drugs.

Paradoxical Bronchospasm

As with other inhaled beta,-agonists, PERFOROMIST Inhalation Solution can produce paradoxical
bronchospasm that may be life-threatening. If paradoxical bronchospasm occurs, PERFOROMIST
Inhalation Solution should be discontinued immediately and alternative therapy instituted.

Cardiovascular Effects

PERFOROMIST Inhalation Solution, like other beta,-agonists, can produce a clinically significant
cardiovascular effect in some patients as measured by increases in pulse rate, systolic and/or diastolic
blood pressure, and/or symptoms. If such effects occur, PERFOROMIST Inhalation Solution may need
to be discontinued. In addition, beta-agonists have been reported to produce ECG changes, such as
flattening of the T wave, prolongation of the QTc interval, and ST segment depression. The clinical

significance of these findings is unknown. Therefore, PERFOROMIST Inhalation Solution, like other
sympathomimetic amines, should be used with caution in patients with cardiovascular disorders,
especially coronary insufficiency, cardiac arrhythmias, and hypertension.

Coexisting Conditions

PERFOROMIST Inhalation Solution, like other sympathomimetic amines, should be used with caution
in patients with convulsive disorders or thyrotoxicosis, and in patients who are unusually responsive
to sympathomimetic amines. Doses of the related beta,-agonist albuterol, when administered
intravenously, have been reported to aggravate preexisting diabetes mellitus and ketoacidosis.

Hypokalemia and Hyperglycemia

Beta-agonist medications may produce significant hypokalemia in some patients, possibly through
intracellular shunting, which has the potential to produce adverse cardiovascular effects. The decrease
in serum potassium is usually transient, not requiring supplementation. Beta-agonist medications
may produce transient hyperglycemia in some patients.

Clinically significant changes in serum potassium and blood glucose were infrequent during clinical
studies with long-term administration of PERFOROMIST Inhalation Solution at the recommended dose.

ADVERSE REACTIONS

Long acting beta,-adrenergic agonists such as formoterol may increase the risk of asthma-
related death [see BOXED WARNING and WARNINGS AND PRECAUTIONS, Asthma-Related
Deaths and Exacerbations].

Beta,-Agonist Adverse Reaction Profile

Adverse reactions to PERFOROMIST Inhalation Solution are expected to be similar in nature to other
beta,-adrenergic receptor agonists including: angina, hypertension or hypotension, tachycardia,
arrhythmias, nervousness, headache, tremor, dry mouth, muscle cramps, palpitations, nausea,
dizziness, fatigue, malaise, insomnia, hypokalemia, hyperglycemia, and metabolic acidosis.

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.

Adults with COPD

The data described below reflect exposure to PERFOROMIST Inhalation Solution 20 mcg twice daily
by oral inhalation in 586 patients, including 232 exposed for 6 months and 155 exposed for at least
1 year. PERFOROMIST Inhalation Solution was studied in a 12-week, placebo- and active-controlled
trial (123 subjects treated with PERFOROMIST Inhalation Solution) and a 52-week, active-controlled
trial (463 subjects treated with PERFOROMIST Inhalation Solution). Patients were mostly Caucasians
(88%) between 40-90 years old (mean, 64 years old) and had COPD, with a mean FEV, of 1.33 L.
Patients with significant concurrent cardiac and other medical diseases were excluded from the trials.

Table 1 shows adverse reactions from the 12-week, double-blind, placebo-controlled trial where
the frequency was greater than or equal to 2% in the PERFOROMIST Inhalation Solution group and
where the rate in the PERFOROMIST Inhalation Solution group exceeded the rate in the placebo
group. In this trial, the frequency of patients experiencing cardiovascular adverse events was 4.1%
for PERFOROMIST Inhalation Solution and 4.4% for placebo. There were no frequently occurring
specific cardiovascular adverse events for PERFOROMIST Inhalation Solution (frequency greater
than or equal to 1% and greater than placebo). The rate of COPD exacerbations was 4.1% for
PERFOROMIST Inhalation Solution and 7.9% for placebo.

TABLE 1
Number of patients with adverse reactions in the
12-week multiple-dose controlled clinical trial
PERFOROMIST Inhalation
Adverse Reaction Solution 20 mcg Placebo
n (%) n (%)

Total Patients 123 (100) 114 (100)
Diarrhea 6 (4.9 4 (3.5)
Nausea 6 (4.9 3 (2.6)
Nasopharyngitis 4 (3.3) 2 (1.8)
Dry Mouth 4 (3.3 2 (1.8)
\Vomiting 3 (2.4) 2 (1.8)
Dizziness 3 (2.4) 1 0.9
Insomnia 3 (2.4) 0 0)

Patients treated with PERFOROMIST Inhalation Solution 20 mcg twice daily in the 52-week open-
label trial did not experience an increase in specific clinically significant adverse events above the
number expected based on the medical condition and age of the patients.

DRUG INTERACTIONS

Adrenergic Drugs

If additional adrenergic drugs are to be administered by any route, they should be used with
caution because the sympathetic effects of formoterol may be potentiated /see WARNINGS
AND PRECAUTIONS, Excessive Use and Use with Other Long-Acting Beta,-Agonists,
Cardiovascular Effects, Coexisting Conditions, Hypokalemia and Hyperglycemia].

Xanthine Derivatives, Steroids, or Diuretics

Concomitant treatment with xanthine derivatives, steroids, or diuretics may potentiate any
hypokalemic effect of adrenergic agonists [sece WARNINGS AND PRECAUTIONS, Hypokalemia
and Hyperglycemia.

Non-potassium Sparing Diuretics

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

MAO Inhibitors, Tricyclic Antidepressants, QTc Prolonging Drugs

Formoterol, as with other beta,-agonists, should be administered with extreme caution to patients
being treated with monoamine oxidase inhibitors, tricyclic antidepressants, or drugs known to
prolong the QTc interval because the effect of adrenergic agonists on the cardiovascular system
may be potentiated by these agents. Drugs that are known to prolong the QTc interval have an
increased risk of ventricular arrhythmias.
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BY DOUG BRUNK
Elsevier Global Medical News
SaAN Dieco — Infection-related
acute respiratory distress syndrome has
a higher mortality rate than non—infec-
tion-related acute respiratory distress
syndrome, and is influenced by specific
clinical factors, infection sites, and
pathogens, according to results from a
large study.

To learn more about infection-related

ARDS and to explore the factors associ-
ated with the development and survival
of this syndrome, investigators led by Dr.
Chau-Chyun Sheu conducted a prospec-
tive observational study of 2,250 criti-
cally ill patients with clinical risk factors
for ARDS.

The patients were enrolled upon ad-
mission to the intensive care unit at
Massachusetts General Hospital and
Beth Israel Deaconess Medical Center,
Boston.

CRITICAL CARE MEDICINE

Study Identifies Risk Factors for Infection-Related ARDS

Patients with infection-related ARDS
presented with bacteremia, sepsis, or
pneumonia on admission and later de-
veloped ARDS, the researchers wrote in
a poster presented during an interna-
tional conference of the American Tho-
racic Society. Patients with non-
infection-related ARDS presented with
trauma, multiple transfusions, or aspi-
ration without bacteremia, pneumonia,
or sepsis on admission, and developed

ARDS later. The investigators followed

Beta-blockers

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

USE IN SPECIFIC POPULATIONS
Pregnancy

Teratogenic Effects: Pregnancy Category C

Formoterol fumarate administered throughout organogenesis did not cause malformations in rats or
rabbits following oral administration. However, formoterol fumarate was found to be teratogenic in rats
and rabbits in other testing laboratories. When given to rats throughout organogenesis, oral doses of
0.2 mg/kg (approximately 40 times the maximum recommended daily inhalation dose in humans on a
mg/m? basis) and above delayed ossification of the fetus, and doses of 6 mg/kg (approximately 1200
times the maximum recommended daily inhalation dose in humans on a mg/m? basis) and above
decreased fetal weight. Formoterol fumarate has been shown to cause stillbirth and neonatal mortality
at oral doses of 6 mg/kg and above in rats receiving the drug during the late stage of pregnancy.
These effects, however, were not produced at a dose of 0.2 mg/kg. Because there are no adequate
and well-controlled studies in pregnant women, PERFOROMIST Inhalation Solution should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Women should be advised to contact their physician if they become pregnant while taking
PERFOROMIST Inhalation Solution.

Labor and Delivery
There are no adequate and well-controlled human studies that have investigated the effects of
PERFOROMIST Inhalation Solution during labor and delivery.

Because beta-agonists may potentially interfere with uterine contractility, PERFOROMIST Inhalation
Solution should be used during labor only if the potential benefit justifies the potential risk.

Nursing Mothers

In reproductive studies in rats, formoterol was excreted in the milk. It is not known whether formoterol
is excreted in human milk, but because many drugs are excreted in human milk, caution should be
exercised if PERFOROMIST Inhalation Solution is administered to nursing women. There are no
well-controlled human studies of the use of PERFOROMIST Inhalation Solution in nursing mothers.

Women should be advised to contact their physician if they are nursing while taking
PERFOROMIST Inhalation Solution.

Pediatric Use

PERFOROMIST Inhalation Solution is not indicated for use in children. The safety and effectiveness
of PERFOROMIST Inhalation Solution in pediatric patients have not been established. The
pharmacokinetics of formoterol fumarate has not been studied in pediatric patients.

Geriatric Use

0Of the 586 subjects who received PERFOROMIST Inhalation Solution in clinical studies, 284

were 65 years and over, while 89 were 75 years and over. Of the 123 subjects who received
PERFOROMIST Inhalation Solution in the 12-week safety and efficacy trial, 48 (39%) were 65 years
of age or older. No overall differences in safety or effectiveness were observed between these
subjects and younger subjects. Other reported clinical experience has not identified differences
in responses between the elderly and younger adult patients, but greater sensitivity of some older
individuals cannot be ruled out.

The pharmacokinetics of PERFOROMIST Inhalation Solution has not been studied in elderly subjects.

OVERDOSAGE

The expected signs and symptoms with overdosage of PERFOROMIST Inhalation Solution are those
of excessive beta-adrenergic stimulation and/or occurrence or exaggeration of any of the signs
and symptoms listed under ADVERSE REACTIONS. Signs and symptoms may include angina,
hypertension or hypotension, tachycardia with rates up to 200 beats/min, arrhythmias, nervousness,
headache, tremor, seizures, muscle cramps, dry mouth, palpitation, nausea, dizziness, fatigue,
malaise, insomnia, hyperglycemia, hypokalemia, and metabolic acidosis. As with all inhaled
sympathomimetic medications, cardiac arrest and even death may be associated with an overdose
of PERFOROMIST Inhalation Solution.

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

of overdosage.

The minimum lethal inhalation dose of formoterol fumarate in rats is 156 mg/kg (approximately
32,000 times the maximum recommended daily inhalation dose in humans on a mg/m? basis).
The median lethal oral doses in Chinese hamsters, rats, and mice provide even higher multiples of
the maximum recommended daily inhalation dose in humans.

For additional information about overdose treatment, call a poison control center (1-800-222-1222).

Perforomist® is a registered trademark of Dey, L.P.
U.S. Patent Nos. 6,814,953 and 6,667,344,
DEY® is a registered trademark of Dey, L.P.

®
(D_EY) © Dey, L.P. 2009. All rights reserved.  Printed in the USA for USA residents only.  05/09 03-848-01 (BRS)

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

The carcinogenic potential of formoterol fumarate has been evaluated in 2-year drinking water and
dietary studies in both rats and mice. In rats, the incidence of ovarian leiomyomas was increased
at doses of 15 mg/kg and above in the drinking water study and at 20 mg/kg in the dietary study
(AUC exposure approximately 2300 times human exposure at the maximum recommended daily
inhalation dose), but not at dietary doses up to 5 mg/kg (AUC exposure approximately 570 times
human exposure at the maximum recommended daily inhalation dose). In the dietary study, the
incidence of benign ovarian theca-cell tumors was increased at doses of 0.5 mg/kg (AUC exposure
was approximately 57 times human exposure at the maximum recommended daily inhalation dose)
and above. This finding was not observed in the drinking water study, nor was it seen in mice.

In mice, the incidence of adrenal subcapsular adenomas and carcinomas was increased in males
at doses of 69 mg/kg (AUC exposure approximately 1000 times human exposure at the maximum
recommended daily inhalation dose) and above in the drinking water study, but not at doses up to
50 mg/kg (AUC exposure approximately 750 times human exposure at the maximum recommended
daily inhalation dose) in the dietary study. The incidence of hepatocarcinomas was increased in
the dietary study at doses of 20 and 50 mg/kg in females (AUC exposures approximately 300 and
750 times human exposure at the maximum recommended daily inhalation dose, respectively) and
50 mg/kg in males, but not at doses up to 5 mg/kg (AUC exposure approximately 75 times human
exposure at the maximum recommended daily inhalation dose). Also in the dietary study, the
incidence of uterine leiomyomas and leiomyosarcomas was increased at doses of 2 mg/kg (AUC
exposure was approximately 30 times human exposure at the maximum recommended daily
inhalation dose) and above. Increases in leiomyomas of the rodent female genital tract have been
similarly demonstrated with other beta,-agonist drugs.

Formoterol fumarate was not mutagenic or clastogenic in the following tests: mutagenicity tests

in bacterial and mammalian cells, chromosomal analyses in mammalian cells, unscheduled DNA
synthesis repair tests in rat hepatocytes and human fibroblasts, transformation assay in mammalian
fibroblasts and micronucleus tests in mice and rats.

Reproduction studies in rats revealed no impairment of fertility at oral doses up to 3 mg/kg
(approximately 600 times the maximum recommended daily inhalation powder dose in humans
on a mg/m? basis).

Animal Pharmacology

Studies in laboratory animals (minipigs, rodents, and dogs) have demonstrated the occurrence of
cardiac arrhythmias and sudden death (with histologic evidence of myocardial necrosis) when
beta-agonists and methylxanthines are administered concurrently. The clinical significance of these
findings is unknown. [see DRUG INTERACTIONS, Xanthine Derivatives, Steroids, or Diuretics]

PATIENT COUNSELING INFORMATION

Acute Exacerbations or Deteriorations

PERFOROMIST Inhalation Solution is not indicated for relief of acute symptoms, and extra doses
should not be used for that purpose. Acute symptoms should be treated with an inhaled, short-acting
beta,-agonist (the healthcare provider should provide the patient with such medication and instruct
the patient in how it should be used). Patients should be instructed to seek medical attention if
their symptoms worsen despite recommended doses of PERFOROMIST Inhalation Solution, if
PERFOROMIST Inhalation Solution treatment becomes less effective, or if they need more inhalations
of a short-acting beta,-agonist than usual.

Appropriate Dosing

Patients should not stop using PERFOROMIST Inhalation Solution unless told to do so by a healthcare
provider because symptoms may get worse. Patients should not inhale more than the prescribed
number of vials at any one time. The daily dosage of PERFOROMIST Inhalation Solution should not
exceed one vial twice daily (40 mcg total daily dose). Excessive use of sympathomimetics may cause
significant cardiovascular effects, and may be fatal.

Concomitant Therapy

Patients who have been taking inhaled, short-acting beta,-agonists (e.g., albuterol) on a regular
basis should be instructed to discontinue the regular use of these products and use them only for
symptomatic relief of acute symptoms. PERFOROMIST Inhalation Solution should not be used in
conjunction with other inhaled medications containing long-acting beta,-agonists. Patients should be
warned not to stop or change the dose of other concomitant COPD therapy without medical advice,
even if symptoms improve after initiating treatment with PERFOROMIST Inhalation Solution.

Common Adverse Reactions with Beta,-agonists

Patients should be informed that treatment with beta,-agonists may lead to adverse reactions that
include palpitations, chest pain, rapid heart rate, increased or decreased blood pressure, headache,
tremor, nervousness, dry mouth, muscle cramps, nausea, dizziness, fatigue, malaise, low blood
potassium, high blood sugar, high blood acid, or trouble sleeping [Sec ADVERSE REACTIONS,
Beta,-Agonist Adverse Reaction Profile].

Instructions for Administration

It is important that patients understand how to use PERFOROMIST Inhalation Solution with

a nebulizer appropriately. Patients should be instructed not to mix other medications with
PERFOROMIST Inhalation Solution or ingest PERFOROMIST Inhalation Solution. Patients should
throw the plastic dispensing container away immediately after use. Due to their small size, the
container and top pose a danger of choking to young children.

up all the ARDS cases for all-cause 60-
day mortality.

The researchers reported that most of
the ARDS cases (90%) were infection re-
lated, and occurred in 626 of the 2,118
patients who were admitted to intensive
care units with sepsis, pneumonia, or
bacteremia. In addition, infection-related
ARDS patients had a significantly higher
60-day mortality rate, compared with
their counterparts who had non-infec-
tion-related ARDS (38% vs. 27%, re-
spectively). A total of 62% of ARDS
patients were male, with a mean age of
69 years, while 62% of the non—infection-
related ARDS patients also were male,
but were somewhat younger, with a
mean age of 63 years. A total of 90% of
those with ARDS were white, as were
92% of those with the non-infection-re-

lated ARDS.

The 60-day
mortality rate
was 38% in
infection-related
ARDS and 27%
in non—infection-
related ARDS.

DR. SHEU

When the investigators performed a
multivariate analysis, they found that
the following factors were associated
with an increased risk of infection-re-
lated ARDS development: septic shock
(odds ratio 2.3), multiple infection sites
(OR 1.3), pulmonary infection (OR 3.8),
abdominal infection (OR 1.7), and fun-
gal infection (OR 2.1). Surprisingly, bac-
teremia and septic shock were not
associated with mortality in infection-
related ARDS, nor was any individual
infection site.

Infections with Legionella (OR 5.5) and
Bacteroides (OR 3.1) were associated with
increased risk of developing infection-
related ARDS, while methicillin-resistant
Staphylococcus aureus (OR 0.6) and Clos-
tridium difficile (OR 0.1) were associated
with a decreased risk.

Infections with coagulase-negative
Staphylococcus (HR 2.2) and Pseudomonas
aeruginosa (HR 1.9) were associated
with increased infection-related ARDS
mortality.

Other factors associated with in-
creased infection-related ARDS mortal-
ity were advanced age, liver cirrhosis,
history of steroid use, and higher serum
creatinine and serum bilirubin levels,
while treatment with activated protein C
was associated with decreased mortality.

In an interview, Dr. Sheu acknowl-
edged that there were certain limitations
to the study, including the inability to as-
sess causality as opposed to association.

“Also, we didn’t collect the data on
antibiotic appropriateness and time to
meeting resuscitation goals,” said Dr.
Sheu of the Harvard School of Public
Health’s department of environmental
health in Boston. “These were poten-
tially confounding factors in our study.”

The study was supported by a grant
from the National Institutes of Health. m




CHEST 2009 next month, Dr.

Kalpalatha K. Guntupalli, FCCP, will
be inaugurated as the new ACCP Presi-
dent. She is a Professor and Chief, Pul-
monary/ Critical Care and Sleep Section,
at the Baylor College of Medicine in
Houston, TX. Dr. Guntupalli has served
ACCP in many capacities, including Re-
gent-at-Large; Chair of the Critical Care
Institute; Chair of Women’s Health Net-
Work; member of the CHEST Program
Committee; and trustee of The CHEST
Foundation. She currently serves as The
CHEST Foundation’s Second Distin-
guished Scholar in Critical Care Medicine.

Her academic interests include ARDS

and critical care education tools. She has
developed antitobacco education material
in seven languages and antitobacco

During Convocation ceremonies at

‘| want to realize
the concept of the
“global family” by
increasing our
reach to the
international
community.’

DR. GUNTUPALLI

cartoons for children in three languages,
inspiring more than 200,000 children. Dr.
Guntupalli is the recipient of numerous
awards, including the “Parker J. Palmer
Courage To Teach” award from the
ACGME, and “Master of American
College of Physicians” (MACP) award
from the ACP. Dr. Guntupalli believes in
fostering a culture of a “global family” of
health caregivers to deliver the best of
care to all patients and make meaningful
contributions to society.

We asked Dr. Guntupalli to share
some thoughts on her upcoming presi-
dential term.

Q. What would you like to accom-
plish as President of the ACCP?

As the President of the ACCP, I will
strive to retain and further strengthen
the role of ACCP as the premier orga-
nization representing professionals
who promote cardiopulmonary health
throughout the world.

I want to actualize/realize the concept
of the “global family” by increasing our
reach to the international community. As
an international medical graduate myself,
I am aware of the value of the excellent
education programs and the tools for
public outreach delivered by the ACCP.
Through meaningful engagement of the
leaders, members, and sister organiza-
tions around the globe, we can be a
global family. I believe that by fostering
the active interchange of ideas and activi-
ties and the engagement of domestic and
international members, sister organiza-
tions, and other partners, we will remain
the world leader.

The year 2010 has been declared as the
Year of the Lung by the Forum of Inter-
national Respiratory Societies; the ACCP
will participate and contribute to cele-
brate lung health worldwide. On the do-
mestic front, I would like to make ACCP

NEWS FROM THE COLLEGE

CHEST 2009 Will Usher in a New ACCP President

the “one stop shop” for the education,
practice management, performance im-
provement/monitoring, and advocacy
needs of the membership.

Q. What do you consider to be the
greatest strengths of the ACCP and
how will you build upon them?
ACCP has always been a “member-
friendly” and “member-responsive”
organization that promotes continuing
education and develops tools for im-
proved practice management and patient

care. With large US and international
membership, ACCP is a champion for
the voice of health-care professionals and
patients with cardiopulmonary illnesses.
Q. What is the greatest challenge
facing the College and how will you
address it?

The current financial atmosphere and
health-care debate are potential causes
for concern to our members, sponsors,
and partners that support the organiza-
tion. We need to leverage our current

SEPTEMBER 2009 e CHEST PHYSICIAN

strengths to explore new opportunities
to continue to serve our members. I
am very confident we will not only
survive but thrive by forging new pro-
grams and partnerships.

Q. What is your charge to the mem-
bers and new Fellows of the ACCP?
Members and new Fellows should re-
main actively engaged in the ACCP.
Together, we can contribute and shape
the change we want to accomplish in
this era of health-care reform. |

Important Safety Information

attention.

is not recommended.

Patients with a known serious hypersensitivity to Adcirca should not take Adcirca.

PDE-5 inhibitors, including Adcirca, have mild systemic vasodilatory properties that may result in transient decreases in blood
pressure. Before prescribing Adcirca, physicians should carefully consider whether their patients with underlying cardiovascular
disease could be adversely affected by such actions. Pulmonary vasodilators may significantly worsen the cardiovascular status
of patients with pulmonary veno-occlusive disease (PVOD) and administration of Adcirca to these patients is not recommended.
The use of Adcirca with alpha blockers, blood pressure medications, and alcohol may lower blood pressure significantly and may
lead to symptomatic hypotension (fainting).
Adcirca is metabolized predominantly by CYP3A in the liver. Use of Adcirca with potent CYP3A inhibitors, such as ketoconazole
and itraconazole, should be avoided. For patients on Adcirca therapy that require treatment with ritonavir, Adcirca should be

Adcirca should not be used in patients taking medicines that contain nitrates, as the combination could cause a sudden, unsafe
drop in blood pressure. If a patient experiences anginal chest pain after taking Adcirca they should seek immediate medical

Adcirca contains the same ingredient (tadalafil) as Cialis, which is used to treat erectile dysfunction (ED). The safety and efficacy
of combinations of Adcirca with Cialis or other PDE-5 inhibitors have not been studied. Therefore, the use of such combinations
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to recognize Alvin Lever, MA,

FCCP(Hon) and his wife, Norine
Lever, for their outstanding leadership of
the ACCP and The CHEST Foundation.
The Al and Norine Lever Honorary
Endowment Fund was established to
continue the Lever’s practice of men-
toring others by developing leaders in the
field and strategic leadership initiatives
that will transform pulmonary, critical
care, and sleep medicine. By funding new

T he CHEST Foundation is proud

generations of ACCP leaders who have
demonstrated abilities in leadership, re-
search, and innovation, the ACCP

will continue to be a leading re-
source for clinical research and
education and an avid proponent

of patient-focused care.
During Al Lever’s 18-year
tenure, the ACCP has experi-
enced unprecedented growth
in all areas, including increases in mem-
bership, annual meeting attendance, and

THE

NEWS FROM THE COLLEGE

The CHEST Foundation Honors Al and Norine Lever

gross revenues that have nearly tripled
since 1991. Norine Lever’s accomplish-
ments have been more family-oriented
as she championed for the ACCP
staff, members, patients, and their
families. In 2001, Mrs. Lever pro-
posed the creation of the Ambas-
sadors Group, an auxiliary group

m for The CHEST Foundation. Am-

UURDATION passadors Group members have

made it their charge to foster initiatives
that augment The CHEST Foundation’s

programming in many areas.

To make your tax-deductible contri-
bution to the Al and Norine Lever
Honorary Endowment Fund, visit The
CHEST Foundation’s Web site at
www.chestfoundation.org and make a
secure online donation, or download an
endowment brochure to use when
mailing in your donation. For more in-
formation about donating to the fund,
contact Teri Ruiz at truiz@chestnet.org
or at (847) 498-8308. |

INTRODUCING A POWERFUL NEW THERAPY FOR PULMONARY ARTERIAL

SIMPLE
TO START

e Elimination half-life allows once-daily

POWER
TO MOVE

e Adcirca 40 mg at 16 weeks compared

dosing'
* No routine lab testing required
* Can be taken with or without food'
e Available at retail and specialty pharmacies
* Reimbursement Hotline 1-877-948-9136

with placebo

— 33-meter mean improvement of 6MWD
in patients with PAH?

— 44-meter improvement in treatment-naive* patients’

— 23-meter improvement in background bosentan
subgroup, p=NS'

* 68% reduction in relative risk of clinical
worsening with Adcirca 40 mg at 16 weeks
compared with placebo'?

Adcirca, a phosphodiesterase type 5 (PDE-5) inhibitor, is indicated for the treatment
of pulmonary arterial hypertension (WHO Group 1) to improve exercise ability

|ONCE-DAILY

adcirca

tadalafil tablets

discontinued at least 24 hours prior to starting ritonavir. For patients on ritonavir therapy that require treatment with Adcirca,
start Adcirca at 20 mg once a day. Use of Adcirca with potent inducers of CYP3A, such as rifampin, should be avoided.

The use of Adcirca is not recommended for patients with severe renal or hepatic impairment. Please see full Prescribing
Information for dosing recommendations for patients with mild to moderate renal or hepatic impairment.

In rare instances, men taking PDE-5 inhibitors (including Adcirca) for ED reported a sudden decrease or loss of vision or hearing,
or an erection lasting more than four hours. A patient who experiences any of these symptoms should seek immediate medical
attention.

The most common side effects with Adcirca seen in the PHIRST-1 clinical trial were headache, myalgia, nasopharyngitis,
flushing, respiratory tract infection, extremity pain, nausea, back pain, dyspepsia and nasal congestion.

Please see brief summary of Prescribing Information on next page.

*Treatment-naive defined as no treatment with a prostacyclin or analogue, L-arginine, phosphodiesterase inhibitor within 4 weeks prior to study initiation.
Not significant.

References: 1. Adcirca [package insert]. Research Triangle Park, NC: United Therapeutics Corporation; 2009. 2. Galie N, Brundage BH, Ghofrani HA, et al, for the

Pulmonary Arterial Hypertension and Response to Tadalafil (PHIRST) Study Group. Tadalafil therapy for pulmonary arterial hypertension. Circulation. 2009;119:2894-2903.
3. Data on file, United Therapeutics Corporation.



ADCIRCA™ (tadalafil) Tablets

BRIEF SUMMARY

The following is a brief summary of the full prescribing information on ADCIRCA (tadalafil). Please review the full prescribing information
prior to prescribing ADCIRCA.

INDICATIONS AND USAGE

Pulmonary Arterial Hypertension

ADCIRCA is indicated for the treatment of pulmonary arterial hypertension (WHO Group ) to improve exercise ability.
CONTRAINDICATIONS

Concomitant Organic Nitrates

Do not use ADCIRCA in patients who are using any form of organic nitrate, either regularly or intermittently. ADCIRCA potentiates the
hypotensive effect of nitrates. This potentiation is thought to result from the combined effects of nitrates and ADCIRCA on the nitric oxide/
cGMP pathway.

Hypersensitivity Reactions

ADCIRCA is contraindicated in patients with a known serious hypersensitivity to tadalafil (ADCIRCA or CIALIS). Hypersensitivity reactions
have been reported, including Stevens-Johnson syndrome and exfoliative dermatitis.

WARNINGS AND PRECAUTIONS

Cardiovascular Effects

Discuss with patients the appropriate action to take in the event that they experience anginal chest pain requiring nitroglycerin following
intake of ADCIRCA. At least 48 hours should elapse after the last dose of ADCIRCA before taking nitrates. If a patient has taken ADCIRCA
within 48 hours, administer nitrates under close medical supervision with appropriate hemodynamic monitoring. Patients who experience
anginal chest pain after taking ADCIRCA should seek immediate medical attention.

PDES inhibitors, including tadalafil, have mild systemic vasodilatory properties that may result in transient decreases in blood pressure.
Prior to prescribing ADCIRCA, carefully consider whether patients with underlying cardiovascular disease could be affected adversely by
such vasodilatory effects. Patients with severely impaired autonomic control of blood pressure or with left ventricular outflow obstruction,
(e.g., aortic stenosis and idiopathic hypertrophic subaortic stenosis) may be particularly sensitive to the actions of vasodilators, including
PDE5 inhibitors.

Pulmonary vasodilators may significantly worsen the cardiovascular status of patients with pulmonary veno-occlusive disease (PVOD).
Since there are no clinical data on administration of ADCIRCA to patients with veno-occlusive disease, administration of ADCIRCA to such
patients is not recommended. Should signs of puimonary edema occur when ADCIRCA is administered, the possibility of associated PVOD
should be considered.

There is a lack of data on safety and efficacy in the following groups who were specifically excluded from the PAH clinical trials:
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Use with Alpha Blockers and Antihypertensives

PDES inhibitors, including ADCIRCA, and alpha-adrenergic blocking agents are vasodilators with blood pressure-lowering effects. When
vasodilators are used in combination, an additive effect on blood pressure may be anticipated. In some patients, concomitant use of these
two drug classes can lower blood pressure significantly, which may lead to symptomatic hypotension (e.g., fainting). Safety of combined
use of PDES inhibitors and alpha blockers may be affected by other variables, including intravascular volume depletion and use of other
antihypertensive drugs.

Use with Alcohol

Both alctéhol and tadalafil are mild vasodilators. When mild vasodilators are taken in combination, blood pressure-lowering effects are
increased.

Use with Potent CYP3A Inhibitors or Inducers

Co-administration of ADCIRCA in Patients on Ritonavir

In patients receiving ritonavir for at least one week, start ADCIRCA at 20 mg once daily. Increase to 40 mg once daily based upon individual
tolerability.

Co-administration of Ritonavir in Patients on ADCIRCA

Avoid use of ADCIRCA during the initiation of ritonavir. Stop ADCIRCA at least 24 hours prior to starting ritonavir. After at least one week
following the initiation of ritonavir, resume ADCIRCA at 20 mg once daily. Increase to 40 mg once daily based upon individual tolerability.
Qther Potent Inhibitors of CYP3A

Tadalafil is metabolized predominantly by CYP3A in the liver. In patients taking potent inhibitors of CYP3A such as ketoconazole and
itraconazole, avoid use of ADCIRCA.

Potent Inducers of CYP3A

For patients chronically taking potent inducers of CYP3A, such as rifampin, avoid use of ADCIRCA.

Use in Renal Impairment

In patients with mild or moderate renal impairment

Start dosing at 20 mg once daily. Increase the dose to 40 mg once daily based upon individual tolerability.

In patients with severe renal impairment

Avoid use of ADCIRCA because of increased tadalafil exposure (AUC), limited clinical experience, and the lack of ability to influence
clearance by dialysis.

Use in Hepatic Impairment

In patients with mild to moderate hepatic cirrhosis (Child-Pugh Class A and B

;3\3%75?33\ of limited clinical experience in patients with mild to moderate hepatic cirrhosis, consider a starting dose of 20 mg once daily

In patients with severe hepatic cirrhosis (Child-Pugh Class C)

Patients with severe hepatic cirrhosis have not been studied. Avoid use of ADCIRCA.

Effects on the Eye

Physicians should advise patients to seek immediate medical attention in the event of a sudden loss of vision in one or both eyes. Such an
event may be a sign of non-arteritic anterior ischemic optic neuropathy (NAION), a cause of decreased vision, including permanent loss of
vision that has been reported rarely postmarketing in temporal association with the use of all PDE5 inhibitors. It is not possible to determine
whether these events are related directly to the use of PDE5 inhibitors or other factors. Physicians should also discuss with patients the
increased risk of NAION in individuals who have already experienced NAION in one eye, including whether such individuals could be
adversely affected by use of vasodilators such as PDE5 inhibitors.

Patients with known hereditary degenerative retinal disorders, including retinitis pigmentosa, were not included in the clinical trials, and
use in these patients is not recommended.

Hearing Impairment

Physicians should advise patients to seek immediate medical attention in the event of sudden decrease or loss of hearing. These events,
which may be accompanied by tinnitus and dizziness, have been reported in temporal association to the intake of PDE5 inhibitors, includ-
ing ADCIRCA. It is not possible to determine whether these events are related directly to the use of PDE5 inhibitors or to other factors.
Combination with Other PDES5 Inhibitors

Tadalafil is also marketed as CIALIS. The safety and efficacy of taking ADCIRCA together with CIALIS or other PDES5 inhibitors have not been
studied. Inform patients taking ADCIRCA not to take CIALIS or other PDES inhibitors.

Prolonged Erection

There have been rare reports of prolonged erections greater than 4 hours and priapism (painful erections greater than 6 hours in duration)
for this class of compounds. Priapism, if not treated promptly, can result in irreversible damage to the erectile tissue. Patients who have an
erection lasting greater than 4 hours, whether painful or not, should seek emergency medical attention.

ADCIRCA should be used with caution in patients who have conditions that might predispose them to priapism (such as sickle cell anemia,
multiple myeloma, or leukemia), or in patients with anatomical deformation of the penis (such as angulation, cavernosal fibrosis, or
Peyronie’s disease).

Effects on Bleeding

PDE5 is found in platelets. When administered in combination with aspirin, tadalafil 20 mg did not prolong bleeding time, relative to aspirin
alone. ADCIRCA has not been administered to patients with bleeding disorders or significant active peptic ulceration. Atthough ADCIRCA
has not been shown to increase bleeding times in healthy subjects, use in patients with bleeding disorders or significant active peptic
ulceration should be based upon a careful risk-benefit assessment.

ADVERSE REACTIONS

The following serious adverse reactions are discussed elsewhere in the labeling:
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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.

Tadalafil was administered to 398 patients with PAH during clinical trials worldwide. In trials of ADCIRCA, a total of 311 and 251 subjects
have been treated for at least 182 days and 360 days, respectively. The overall rates of discontinuation because of an adverse event (AE)
in the placebo-controlled trial were 9% for ADCIRCA 40 mg and 15% for placebo. The rates of discontinuation because of AEs, other than
those related to worsening of PAH, in patients treated with ADCIRCA 40 mg was 4% compared to 5% in placebo-treated patients.

In the placebo-controlled study, the most common AEs were generally transient and mild to moderate in intensity. Table 1 presents treatment-
emergent adverse events reported by 2 9% of patients in the ADCIRCA 40 mg group and occurring more frequently than with placebo.

TABLE 1: Treatment-Emergent Adverse Events Reported by 2 9% of Patients in ADCIRCA
and More Frequent than Placebo by 2%

ADCIRCA ADCIRCA
Placebo (%) 20 mg (%) 40 mg (%)
EVENT (N=82) (N=82) (N=79)

Headache 15 32 42
Myalgia 4 9 14
Nasopharyngitis 7 2 13
Flushing 2 6 13
Respiratory Tract Infection (Upper and Lower) 6 7 13

TABLE 1: Treatment-Emergent Adverse Events Reported by > 9% of Patients in ADCIRCA
and More Frequent than Placebo by 2% (cont)

ADCIRCA ADCIRCA
Placebo (%) 20 mg (%) 40 mg (%)
EVENT (N=82) (N=82) (N=79)

Pain in Extremity 2 5 11
Nausea 6 10 11
Back Pain 6 12 10
Dyspepsia 2 13 10
Nasal Congestion (Including sinus congestion) 1 0 9

Postmarketing Experience

The following adverse reactions have been identified during post-approval use of tadalafil. These events have been chosen for inclusion
either because of their seriousness, reporting frequency, lack of clear alternative causation, or a combination of these factors. Because
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to estimate reliably their frequency or
establish a causal relationship to drug exposure. The list does not include adverse events that are reported from clinical trials and that are
listed elsewhere in this section.

Cardiovascular and cerebrovascular— Serious cardiovascular events, including myocardial infarction, sudden cardiac death, stroke, chest
pain, palpitations, and tachycardia, have been reported postmarketing in temporal association with the use of tadalafil. Most, but not all, of
these patients had preexisting cardiovascular risk factors. Many of these events were reported to occur during or shortly after sexual activ-
ity, and a few were reported to occur shortly after the use of tadalafil without sexual activity. Others were reported to have occurred hours
to days after the use of tadalafil and sexual activity. It is not possible to determine whether these events are related directly to tadalafil, to
sexual activity, to the patient’s underlying cardiovascular disease, to a combination of these factors, or to other factors.

Body as a whole — Hypersensitivity reactions including urticaria, Stevens—Johnson syndrome, and exfoliative dermatitis

Nervous — Migraine, seizure and seizure recurrence, and transient global amnesia

Ophthalmologic — Visual field defect, retinal vein occlusion, and retinal artery occlusion

Non-arteritic anterior ischemic optic neuropathy (NAION), a cause of decreased vision including permanent loss of vision, has been
reported rarely postmarketing in temporal association with the use of PDES inhibitors, including tadalafil. Most, but not all, of these patients
had underlying anatomic or vascular risk factors for development of NAION, including but not necessarily limited to: low cup to disc ratio
(“crowded disc”), age over 50, diabetes, hypertension, coronary artery disease, hyperlipidemia, and smoking. It is not possible to determine
whether these events are related directly to the use of PDES inhibitors, to the patient's underlying vascular risk factors or anatomical
defects, to a combination of these factors, or to other factors.

Otologic — Cases of sudden decrease or loss of hearing have been reported postmarketing in temporal association with the use of PDE5
inhibitors, including tadalafil. In some of the cases, medical conditions and other factors were reported that may have also played a role

in the otologic adverse events. In many cases, medical follow-up information was limited. It is not possible to determine whether these
reported events are related directly to the use of tadalafil, to the patient’s underlying risk factors for hearing loss, a combination of these
factors, or to other factors.

Urogenital — Priapism.

DRUG INTERACTIONS

Potential for Pharmacodynamic Interactions with ADCIRCA

Nitrates

Do not use ADCIRCA in patients who are using any form of organic nitrate. In clinical pharmacology studies ADCIRCA potentiated the
hypotensive effect of nitrates. In a patient who has taken ADCIRCA, where nitrate administration is deemed medically necessary in a life—
threatening situation, at least 48 hours should elapse after the last dose of ADCIRCA before nitrate administration is considered. In such
circumstances, nitrates should still only be administered under close medical supervision with appropriate hemodynamic monitoring.
Alpha-Blockers

PDES5 inhibitors, including ADCIRCA, and alpha-adrenergic blocking agents are both vasodilators with blood-pressure-lowering effects.
When vasodilators are used in combination, an additive effect on blood pressure may be anticipated. Clinical pharmacology studies have
been conducted with coadministration of tadalafil with doxazosin, alfuzosin or tamsulosin.

Antihypertensives

PDES5 inhibitors, including ADCIRCA, are mild systemic vasodilators. Clinical pharmacology studies were conducted to assess the effect of
tadalafil on the potentiation of the blood-pressure—lowering effects of selected antihypertensive medications (@amlodipine, angiotensin Il
receptor blockers, bendroflumethiazide, enalapril, and metoprolol). Small reductions in blood pressure occurred following coadministration
of tadalafil with these agents compared with placebo.

Alcohol

Both alcohol and tadalafil, a PDE5 inhibitor, act as mild vasodilators. When mild vasodilators are taken in combination, blood pressure—
lowering effects of each individual compound may be increased. Substantial consumption of alcohol (e.g., 5 units or greater) in combination
with ADCIRCA can increase the potential for orthostatic signs and symptoms, including increase in heart rate, decrease in standing blood
pressure, dizziness, and headache. Tadalafil (10 mg or 20 mg) did not affect alcohol plasma concentrations and alcohol did not affect
tadalafil plasma concentrations.

Potential for Other Drugs to Affect ADCIRCA

Ritonavir

Ritonavir initially inhibits and later induces CYP3A, the enzyme involved in the metabolism of tadalafil. At steady state of ritonavir (about 1
week), the exposure to tadalafil is similar as in the absence of ritonavir.

Other Potent Inhibitors of CYP3A

Tadalafil is metabolized predominantly by CYP3A in the liver. In patients taking potent inhibitors of CYP3A such as ketoconazole, and
itraconazole, avoid use of ADCIRCA.

Potent Inducers of CYP3A

For patients chronically taking potent inducers of CYP3A, such as rifampin, avoid use of ADCIRCA.

Potential for ADCIRCA to Affect Other Drugs

Cytochrome P450 Substrates

Tadalafil is not expected to cause clinically significant inhibition or induction of the clearance of drugs metabolized by cytochrome P450
(CYP) isoforms (e.g., theophylline, warfarin, midazolam, lovastatin, bosentan).

Aspirin

Tadalafil (10 mg and 20 mg once daily) does not potentiate the increase in bleeding time caused by aspirin.

P-glycoprotein (e.g., digoxin

Coadministration of tadalafil (40 mg once daily) for 10 days did not significantly alter digoxin pharmacokinetics in healthy subjects.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category B

Animal reproduction studies in rats and mice revealed no evidence of fetal harm. There are, however, no adequate and well-controlled
studies of tadalafil in pregnant women. Because animal reproduction studies are not always predictive of human response, tadalafil should
be used during pregnancy only if clearly needed.

Non-teratogenic effects

Animal reproduction studies showed no evidence of teratogenicity, embryotoxicity, or fetotoxicity when tadalafil was given to pregnant
rats or mice at unbound tadalafil exposures up to 7 times the maximum recommended human dose (MRHD) of 40 mg/day during organo-
genesis. In one of two perinatal/postnatal developmental studies in rats, postnatal pup survival decreased following maternal exposure to
unbound tadalafil concentrations greater than 5 times the MRHD based on AUC. Signs of maternal toxicity occurred at doses greater than 8
times the MRHD based on AUC. Surviving offspring had normal development and reproductive performance.

Nursing Mothers

Itis not known whether tadalafil is excreted into human milk. While tadalafil or some metabolite of tadalafil was excreted into rat milk, drug
levels in animal breast milk may not accurately predict levels of drug in human breast milk. Because many drugs are excreted in human
milk, caution should be exercised when ADCIRCA is administered to a nursing woman.

Pediatric Use

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

Geriatric Use

0f the total number of subjects in the clinical study of tadalafil for pulmonary arterial hypertension, 28 percent were 65 and over, while 8
percent were 75 and over. No overall differences in safety were observed between subjects over 65 years of age compared to younger
subjects or those over 75 years of age. No dose adjustment is warranted based on age alone; however, a greater sensitivity to medications
in some older individuals should be considered.

Renal Impairment

For patients with mild or moderate renal impairment, start ADCIRCA at 20 mg once daily. Increase the dose to 40 mg once daily based
upon individual tolerability.

In patients with severe renal impairment, avoid use of ADCIRCA because of increased tadalafil exposure (AUC), limited clinical experience,
and the lack of ability to influence clearance by dialysis.

Hepatic Impairment

Because of limited clinical experience in patients with mild to moderate hepatic cirrhosis (Child-Pugh Class A or B), consider a starting
dose of ADCIRCA 20 mg once daily. Patients with severe hepatic cirrhosis (Child-Pugh Class C) have not been studied, thus avoid use of
ADCIRCA in such patients.

OVERDOSAGE

Single doses up to 500 mg have been given to healthy male subjects, and multiple daily doses up to 100 mg have been given to male
patients with erectile dysfunction. Adverse reactions were similar to those seen at lower doses. Doses greater than 40 mg have not been
studied in patients with pulmonary arterial hypertension. In cases of overdose, standard supportive measures should be adopted as
needed. Hemodialysis contributes negligibly to tadalafil elimination.

Marketed by United Therapeutics Corporation, Research Triangle Park, NC 27709
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Breath Biomarkers of Lung Cancer

identify individuals at risk of de-
veloping lung cancer, help to
screen for lung cancer, diagnose the na-
ture of a lung nodule, prognosticate the
outcome of the cancer, or predict the tu-
mors’ response to therapy. A variety of
avenues are being pursued in the search
for biomarkers of lung cancer. Most of
these involve the study of the molecular
makeup of lung cancer tissue or blood.
An alternative, readily available source of
biomarkers is a person’s breath.
Exhaled breath contains nitrogen,
oxygen, carbon dioxide, water, and inert
gases. In addition, volatile organic com-
pounds (VOCs), generated in the body or
absorbed from the environment, can be de-
tected in the breath in very low concen-
tration (parts per billion volume to parts
per trillion volume). The exogenous mol-
ecules are inhaled into and absorbed
through the lungs or absorbed through the
skin. The endogenous molecules are gen-
erated by the biochemical processes of the
body. Thus, measuring VOCs in the breath
provides a window into the biochemical
processes of the body. There is evidence
that many biochemical processes are dif-
ferent in lung cancer cells than they are in
normal cells. These differences are likely to
lead to the production of different patterns
of VOCs in the breath of people with lung
cancer. If these differences are unique, con-
sistent, and detectable, they could serve as
useful biomarkers for lung cancer (Table 1).
Lab-based studies support this concept.

B iomarkers may eventually help us

Table 1. VOCs Present in
Greater Concentration in Breath
of Patients With Lung Cancer

» Acetone

» Acetophenone

» 1,2,4-Trimethylbenzene
» Benzene

» Decane

> 2,2,4,6,6-Pentamethylheptane
» 2,4-Dimethylheptane

» Heptane

» Hexene (1-)

» Isoprene

» Octane

» 2-Methylpentane

» Pentane

» Styrene

Dr. Gene L.
Colice, FCCP
Editor,
Pulmonary
Perspectives
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Reports include comparisons of the head
space gases of lung cancer cell lines, lung
cancer cell culture media, naive media, and
non-cancer cell lines. These studies have
identified different patterns of VOCs be-
tween the samples that were included.

Others have reported comparisons of
breath VOCs from patients with lung
cancer to those of subjects without cancer.
Until recently, most studies have used gas
chromatography and mass spectrometry
(GC-MS) to identify a discriminatory set of
VOC:s in the breath of patients with lung
cancer. With GC-MS analysis, the breath
sample is usually preconcentrated onto a
medium that is transported to the device
where the VOCs are desorbed from the
medium in order to be analyzed. GC-MS
techniques allow specific VOCs to be iden-
tified and quantified. They can be sensitive
into the low parts per billion or upper
parts per trillion range with preconcentra-
tion. The disadvantages of GC-MS anal-
ysis are that some VOCs may be missed or
lost in the concentration and desorption
process; it takes a considerable amount of
time to process and analyze a sample; the
equipment is large and expensive; and it
takes an experienced person to run it. GC-
MS analysis of exhaled breath to help iden-
tify lung cancer has been reported
(Mazzone. ] Thorac Oncol 2008;3:774; Maz-
zone. | Breath Res 2008;3:10.1088/1752). A
discriminatory group of volatiles has been
identified. The accuracy of the models of
discriminatory volatiles produced has
ranged from 70% to 85%. These studies
have differed in the number of subjects in-
cluded, the stages of lung cancer, the man-
ner in which the breath was collected, the
type of control subjects included (ie,
healthy vs disease), the pattern recognition
statistical techniques used, and the means
of validating the models that were
developed.

More recently, advances in detecting
technologies have been used to look at
breath specimens. The devices being used
have one major advantage over GC-MS.
They are more sensitive, thus they do not
require preconcentration of the breath
sample. This leads to faster sample analy-
sis (in some cases, near real time). They
are also somewhat easier to use. The ma-
jor disadvantage of many of these devices
is that they are not able to fully identify the
VOC:s they are detecting (they identify a
mass-charge ratio only) and may not be
able to specify the concentration of the
volatiles that are detected. Devices that
have been reported include single ion flow
tube mass spectrometry, ion mobility
spectrometry, and proton transfer reaction
mass spectrometry. These have been rel-
atively small studies, showing promise for
future development.

An alternative approach to the discovery
of breath biomarkers has been analysis by
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nonspecific chemical sensor matrices. Many
types of sensors exist, including conductive
polymers, nonconductive polymer/carbon
black composites, metal oxide semicon-
ductors, fluorescent dye/polymer systems,
quartz microbalance sensors coated with
metalloporphyrins, polymer-coated surface
acoustic wave devices, and chemo-
responsive dyes. The principle of these
sensor systems is that their output is altered
when VOCs bind to them. The output
might be a change in conductance, vibra-
tion, or color, depending on the type of
sensor that is used. Some sensors are
reusable, and others are disposable. They
can be inexpensive, portable, and easy to
use, making them ideal as a point-of-care
test. Typically, their output is related to the
mixture of VOCs they are exposed to, and,
thus, they do not identify the specific com-
pounds or concentrations present. They
produce a “breathprint.” The disadvantages
of these systems are that they do not iden-
tify the specific compounds, and their
limit of detection may not be quite low
enough to sense all of the discriminatory
volatiles. A few of these sensor matrices
have been used in studies in patients with
lung cancer. They have reported accuracies
similar to those from GC-MS ((Mazzone. |
Thorac Oncol 2008;3:774; Mazzone. | Breath
Res 2008;3:10.1088/1752; Machado etal. Am
J Respir Crit Care Med 2005;171:1286; Maz-
zone et al. Thorax 2007;62:565). As with
GC-MS, the studies have differed in the
number of subjects, stage of cancers in-
cluded, type of control subjects, breath col-
lection methods, statistical techniques used,
and method of validation of their results.
There is still a lot of progress to make
before breath VOC biomarkers have the
chance to be clinically useful. Despite re-
ports of reasonably accurate discrimina-
tion between cancers and controls, the
models of VOC biomarkers have not been
consistent between studies. Many studies

Editor’s

Dr. Mazzone describes the earliest
steps in an extremely fascinating
area, the analysis of exhaled breath as
a reflection of metabolic activity in the
lungs. We have already seen how ex-
haled nitric oxide levels may help in
the management of asthma, and now
we learn more about the possible use
of exhaled breath volatile organic com-
pounds for identifying lung cancer.
This observation comes at an ex-
tremely important time. Lung cancer
is already a huge public health prob-
lem, but, as the number of smokers
both in the United States and around
the world increases, lung cancer will
become even more of a concern in
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have not included the spectrum of lung
cancer patients seen clinically or looked
for differences in breath VOCs related to
these differences (eg, histologic findings,
stage, outcome). Many studies have not in-
cluded a group of control subjects similar
to those in whom the biomarker would be
used as a clinical test. The ideal method of
breath collection (an alveolar breath sam-
ple or a mixed sample), and the need to
control for ambient volatiles to maximize
the accuracy of the breath biomarker,
have not been determined. Insight into the
origin of the discriminatory VOCs is large-
ly lacking. This may be necessary for
widespread acceptance and clinical appli-
cation. Advances in sensing technologies
will need to be translated into reliable,
easy to use, inexpensive, point-of-care
tests. As progress is made in each of these
areas, other applications of breath VOC
biomarker development can be explored.
It is possible that breath biomarkers will
be able to provide information about the
prognosis of the cancer or help predict
the response of the cancer to different
therapies.

Today, many groups around the world
are working hard to discover clinically
useful biomarkers, certain to benefit our
patients with lung cancer. Groups invested
in discovering breath VOC biomarkers
have an unusual source of inspiration. A
study that assessed the ability of dogs to
distinguish the breath of subjects with
lung cancer from healthy control subjects
reported that the dogs were 99% accurate
(McCulloch et al. Integr Cancer Ther 2006;
5:30). As our understanding and technol-
ogy improve, we may approach this level,
with the potential to impact many levels of
lung cancer management. L]

Dr. Peter Mazzone, FCCP
Cleveland Clinic Respiratory Institute
Cleveland, OH

Insight

the near future. Pulmonary physi-
cians recognize the difficulty in iden-
tifying lung cancer early enough to
enable curative surgical resection.

Huge trials are ongoing in the
United States and Europe, evaluating
CT scans as a possible screening tool
for detecting lung cancer. Whether
these studies successfully demon-
strate the value of chest CT scans as
an early detection tool for lung can-
cer or not, it seems entirely reason-
able to wonder whether combining
analysis of exhaled breath volatile or-
ganic compounds with chest CT
scans might improve our ability to
identify early lung cancer.
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sleep medicine as controversial as
complex sleep apnea syndrome
(CompSAS). Recent debates as to its
existence have been featured at nation-
al meetings and in the literature (Gay. J
Clin Sleep Med 2008; 4:403; Malhotra et
al. J Clin Sleep Med 2008; 4:406).

Much of the dispute about the disease
has focused on the liberal use of the term
to encompass other problems that pa-
tients may have after continuous positive
airway pressure (CPAP) titration. Strictly
speaking, CompSAS is defined as the ap-
pearance of central sleep apnea after
treatment of a patient with obstructive
sleep apnea (OSA) who has had CPAP
therapy. A more elegant definition, based
on the pathophysiology of concomitant
upper airway obstruction and respiratory
control dysfunction, was recently pro-
posed (Thomas et al. Sleep 2007; 12:1756).
Some studies (Yaegashi et al. Intern Med
2209; 48:427; Morgenthaler et al. Sleep
2006; 29:1203) have retrospectively exam-
ined records of patients with OSA treated
with CPAP to assess the prevalence of the

There are few topics in the field of
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disease using these definitions, with esti-
mates ranging from 5.7 to 15%.

When initially reported in 1991, com-
plex sleep apnea was thought to be sec-
ondary to the initial exposure to CPAP.
The explanation proposed was that pa-
tients would arouse frequently due to dis-
comfort from the device; the frequent
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Complex Sleep
Apnea Syndrome

pump; the improved carbon dioxide
clearance leads to a decrease in arterial
CO, to levels below the apneic threshold,
inducing central events. A simpler mech-
anism attributes complex sleep apnea
to the activation of stretch receptors,
leading to ventilatory inhibition.

More recent investigations have de-
monstrated certain features of affected

central apneas noted patients that may predis-
were simply the normal 5 | ee p I n S-I-i -I-u-l-e pose them to the devel-
decrease in respiratory i — A —  OPmED of CompSAS.
drive during the transi- et American College Several studies have

tion from wakefulness of Chest Physicians- shown that affected pa-
back to sleep (Marrone tients are more likely to

et al. Eur Respir ] 1991;

4:660). Labeling the events as side effects
of therapy makes sense because the ma-
jority of patients do not demonstrate sig-
nificant central sleep apnea during
diagnostic polysomnography. Other ex-
planations of disease development have
arisen, also relating the central events to
the administration of CPAP. One such ex-
planation proposes that the improvement
in airways resistance and dead space seen
after treatment of OSA with CPAP im-
proves the effectiveness of the ventilatory

§¢

Kazan, McClain, Lyons,
Greenwood & Harley, pLC”

be men and tend to have
a lower BMI than patients with OSA,
though these data have not been repli-
cated consistently. Comparisons of diag-
nostic findings on polysomnography in
patients diagnosed with CompSAS tend
to show more frequent events during
nonrapid eye movement sleep compared
with their counterparts who have OSA.
This suggests a possible component of
central sleep apnea even prior to CPAP
therapy because central events typically
attenuate during rapid eye movement
sleep. The presence of an underlying ten-
dency towards centrally mediated disease
was supported by a retrospective analysis
of patients with and without CompSAS
using ECG-based spectral analysis
(Thomas et al. Sleep 2007; 30:1756),
showing a 95.2% sensitivity and 85.7%
specificity for predicting the development
of predominantly central sleep apnea
after CPAP implementation. Whether this
tool can be used to prospectively identify
individuals who are at risk for CompSAS
remains to be seen, in part, due to the dif
ficulty in measuring the relevant variables
in clinical sleep laboratories.

Another question about CompSAS re-
lates to its clinical relevance. If the disease
does not impact clinical outcomes, does it
matter? A case series from the Mayo Clin-
ic (Pusalavidyasagar et al. Sleep Med 2006;
7:474) showed that 87.9% of patients
with the disease were treated with CPAP
despite the persistence of central events
during CPAP titration. Although more
complaints about CPAP removal were
noted among patients with CompSAS
during follow-up visits, there was no dif-
ference in CPAP compliance or change in
Epworth sleepiness scale score between
CompSAS patients and those with OSA.
Based on available data, there is a strong
suggestion that CompSAS will improve
over time, although some of studies have
been faulted for a significant loss to fol-
low-up, and no long-term evaluations of
other clinical endpoints, such as cardio-
vascular morbidity, exist. Nevertheless,
the resolution of events in the majority of
patients is certainly consistent with the
similar symptomatic benefit seen with
CPAP in patients with CompSAS and
OSA. Given these facts, it may be reason-
able to treat these patients in the same
fashion as those with OSA and reassess

some time later, although even this rec-
ommendation is not evidence-based.

Traditional approaches to treating cen-
tral sleep apnea have also been used in
complex disease. Medical optimization of
the factors that might exacerbate central
apnea, such as congestive heart failure or
the use of narcotics, is recommended.
Case reports supporting the use of aceta-
zolamide for central apnea have also
been published. Some have extrapolated
these data to advocate for acetazolamide
use in patients with complex disease,
based upon its induction of metabolic
acidosis and inhibition of peripheral
chemoreceptor response to changes in
carbon dioxide; however, the data are far
less robust. The use of theophylline
could also be considered, although the
potential adverse effects make it signifi-
cantly less attractive.

As the understanding of the mecha-
nisms underlying complex sleep apnea
have evolved, therapies specifically
targeted at the suspected pathophysiology
have arisen. Routine use of standard
bilevel positive airway pressure devices in
patients with CompSAS is relatively con-
traindicated, as it is thought to worsen the
disease by overventilating the patient,
causing the arterial CO, level to drop
below the apnea threshold. CPAP devices
with variable ventilatory support have
subsequently been developed and can be
used to target a specific minute ventila-
tion; some of these have shown benefit in
subgroups of patients who had previously
failed CPAP titration (Allam et al. Chest
2007; 132:1839), but no long-term ran-
domized trials comparing the novel de-
vices with standard CPAP among patients
with CompSAS have been published.

Methods of maintaining the arterial
CO, tension at levels above the apnea
threshold should also be effective in
treating complex sleep apnea. There are
no clinical trials of such interventions in
complex disease, but published case
reports demonstrate the efficacy of
enhancing dead space volume and in-
creasing inspired CO, concentrations.
Concern about the safety of such inter-
ventions outside of monitored settings
may limit their clinical utility until further
data beco me available. Some have advo-
cated for using slightly subtherapeutic
levels of CPAP to allow for some mild
flow limitation to persist, arguing that this
will prevent the hypocapnia seen with

Continued on following page

Dr. James

Parish, FCCP
Section Editor,
Sleep Strategies
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hibits when you think about an annu-

al medical meeting, it’s time to think
again and “Experience CHEST 2009.”

CHEST 2009 provides thorough cov-
erage of pulmonary, critical care, and
sleep medicine topics within a diverse
curriculum that is relevant to all mem-
bers of a health-care team. Sessions are
often more than classroom-style lec-
tures and may include hands-on oppor-
tunities, small group discussion,
interactive response, and more.

Sessions are categorized into six
ACCP Learning Categories to reflect
the instructional methods used. The
learning categories promote variety of
instruction method, so you can choose
those that best fit your learning style
and education goals.

Complement and extend your educa-
tion experience in the all-new Clinical
Resource Center. This fully redesigned
exhibit hall furthers your learning by
focusing on diagnostic and treatment
solutions for the clinical issues presented
during the meeting. Relevant, often
hands-on, education opportunities are
presented at individual booths.

Experience ACCP, located within the
Clinical Resource Center, features addi-
tional opportunities for your education
experience. Don’t miss presentations
about clinical resources and innova-
tions in chest medicine, as well as new
products and exciting initiatives from
the ACCP.

I f you only think of lectures and ex-

Continued from previous page

complete alleviation of obstructive apnea
(Gilmartin et al. Curr Opin Pulm Med
2005; 11:485).

What should a provider do with a
patient found to have CompSAS during a
CPAP titration? Based upon available
data, it is not clear that anything specific
need be done; implementation of CPAP
seems reasonable given the frequency
with which the phenomenon is self-
limited. Follow-up reassessment of dis-
ease using polysomnography may be
appropriate, particularly if the patient
continues to complain of difficulty with
device tolerance after normal trou-
bleshooting maneuvers have failed. The
use of a variable pressure-support device
may be effective, but concomitant inter-
ventions to minimize the severity of
centrally mediated events, such as opti-
mization of heart failure, if present,
should also be undertaken. Until addi-
tional data regarding long-term out-
comes of complex sleep apnea become
available, the best treatment may well be
the one that leaves the patient feeling re-
freshed in the morning, L

Dr. David A. Schulman, MPH, FCCP
Chief, Pulmonary/ Critical Care Medicine
Emory University Hospital

Atlanta, GA
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CHEST 2009: A Whole New Experience

In addition to enhanced lectures
and exhibits, CHEST 2009 features in-
novative, out of the ordinary experi-
ences to boost its education value.

» Learn how telemedicine is used to
effectively manage quality, cost, and
access to care. Explore how to use it in
your own practice.

» Advance your patient care skills

in a hands-on clinical environment

in the ACCP Simulation Center.

» Discuss and solve real clinical cases

sessions.

clinical case puzzlers.

from around the world.

in small groups with moderators
during all-new problem-based learning

» Solve unusual or difficult-to-manage
cases with experts during interactive

> Attend original investigation sessions
for first exposure to unpublished
science and breaking news.

» Network with renowned faculty

CHEST 2009 online registration is

CHEST

2009

October 31 - November 5
San Diego, California

open through October 29, and on-site
registration begins October 30. Learn
more and register at www.chestnet.org.
Watch for special celebrations and
events at CHEST 2009, as the ACCP
celebrates 75 years of inspiring leader-
ship, education, communication, and
clinical practice. (]

TO NEBULIZE OR NOT?

KRC Research, in conjunction with
the COPD Foundation, recently
conducted the Nebulization for Easier
Breathing (NEB) Survey to gain

an understanding of the general
attitudes toward nebulization in the
treatment of COPD. There were

800 participants: 400 patients with
COPD and 400 caregivers. The NEB
Survey was completed March 2009.!

The reality is 89 % of patients with COPD
are very satisfied with their current nebulizer
treatment. In fact, patients claim that using a
nebulizer is better than using only an inhaler.

It’s not just those with COPD who favor
nebulized therapy—it’s caregivers, too.

COPD patients’ tos Virtually all caregivers
“You can breathe easier” believe that nebulization
91% helps their patients breathe

easier. But don’t just take
their word for it. Here’s
the patients’ perspective.
Nearly 91% reported
being able to breathe
easier when using
nebulization as part of
their therapy. Actually, it’s
referred to as the most
positive aspect of
nebulization therapy.

64%

Somewhat
Agree

Disagree

Strongly
Agree

The benefits of nebulized
therapy are truly numerous
—patients describe feeling more comfort-
able in their chests, and also feeling that they
have more control over their symptoms. The
majority of caregivers reported an equally
powerful effect from nebulization.

DEY® is a registered trademark of Dey, L.P.

A~
BEYS © Dey, LP. 2009. Al rights reserved.

Printed in the USA for USA residents only.

ADVERTISEMENT

Recent survey reveals patient
atlitudes regarding nebulization
in the treatment of COPD

As a matter of fact, nebulization helps
patients feel confident that they are
getting the right dose of their medicine.
Again, caregivers concur!

Ultimately, patients who
are using nebulized therapy
as part of their treatment
feel that it allows them to
be more active—which
reverses a stereotype.
Many COPD patients who
utilize nebulization can still
lead a fulfilling, active life.

When asked whether they E—
agreed with the statement 2
“The overall quality of my
life has improved since
beginning nebulization,” three-quarters of
patients and caregivers agreed. What’s more,
patients and caregivers agreed that the benefits
of nebulization far outweigh any challenges.

All in all, more than half of the patients
surveyed wished that they could have
been prescribed nebulized therapy sooner!

You might ask yourself if patients consider
their nebulizer device too bulky or
cumbersome—and the conclusion is “no!”
The majority of patients surveyed—75%
—have no complaints!

With the recent NEB Survey results,
maybe it’s time to reconsider starting your
patients on the road to more active living
and feeling better with nebulized therapy.

Reference: 1. Data on file. Dey, L.P. Survey conducted by
KRC Research in conjunction with the COPD Foundation.

05/09 (€9-731-00



Saturday, October 31, 2009
Manchester Grand Hyatt San Diego
Open Reception: 7:00 PM to 7:45 PM

Dinner and Ceremonies: 8:00 PM to 10:30 PM

This year’s dinner will kick oft the ACCP’s
75th anniversary celebration. There will be a
75th anniversary display at the venue that
correlates with an interactive trivia game that
will be played by everyone attending the din-
ner. So, make sure you take the opportunity
to look the display over during the reception.

This is the 11th year that The Foundation
will confer the newly named D. Robert
McCaffree, MD, Master FCCP Humanitari-
an Awards to deserving projects supported
by ACCP members’ expertise and volunteer
time. This year, $50,000 will be awarded to
six winning projects, including one Ambas-
sadors Group Humanitarian Recognition
Award. Each of these projects exemplify
best practices of care and serve families
worldwide who otherwise would be unable
to access or afford medical care.

Another exciting part of the celebration
that evening will be the announcement of
the Al and Norine Lever Honorary Endow-
ment Fund. This endowment will continue
the Lever’s practice of mentoring others by
developing leaders in the field and strategic

NEWS FROM THE COLLEGE

Attend 11th Annual Making
a Difference Awards Dinner

ACCP members and CHEST
faculty have been generously do-
nating their honoraria to The
CHEST Foundation for many years.
This method of contributing has
proven to be an easy way for donors
to give to The Foundation while
they enjoy the professional inter-
action with their peers at
ACCP educational programs
and pharmaceutical focus
groups. Those contributing
THE their honorarium to The
CHEST Foundation are
FOUNDATION® supporting The Founda-

leadership initiatives that will transform pul-
monary, critical care, and sleep medicine.

The ACCP Industry Advisory Council
will also present their annual monetary
award to the Community Outreach Event
partner, Santee School District Foundation,
which will benefit Sycamore Canyon Ele-
mentary School.

Dinner invitations will be mailed after
Labor Day. We hope that you will be
able to join your colleagues and friends —
for an evening of celebration and fun. R
Ticket price is $150 per person ($25 of
ticket price is tax-deductible), and on-
line registration is available for those

purchasing a ticket at www.
chestfoundation.org. Making a Difference
Society members at the $1,000 level are eli-
gible for two complimentary tickets, and an-
nual donors at the $500 level are eligible for
one complimentary ticket, upon request.
Contact Teri Ruiz at truiz(@chestnet.org or
(847) 498-8308 to obtain more information.
The CHEST Foundation’s 11th Annual
Making a Difference Awards Dinner
sponsors, to date, are: AstraZeneca, LP;
Boehringer Ingelheim Pharmaceuticals,
Inc.; Holland & Knight, LLP; Merck & Co.,
Inc.; Nycomed, Inc.; Pfizer, Inc; and sanofi-
aventis. [

tion’s four areas of focus:

tobacco prevention, clinical re-
search, humanitarian service,
and critical care/end-of-life care.

This fall, ACCP members can
direct their honorarium to a new
campaign developed by Dr. Jay L.
Peters, FCCP — Physicians Speaking
for Humanity or PS4H. PS4H is an
appeal to physicians who lecture
and/or attend pharmaceutical focus
groups to donate their honorariums
to The CHEST Foundation to sup-
port the pro bono service of ACCP
members through The Foundation’s

SEPTEMBER 2009 o CHEST PHYSICIAN

Donate Your Honoraria to
The CHEST Foundation

Humanitarian Service Program.

Prior to CHEST 2009, CHEST
faculty members can indicate
online that all or a portion of their
honorarium should be made
payable to The CHEST Founda-
tion. The designated amount will
automatically be given to The
Foundation as a charitable contribu-
tion in their name, and any
remainder due will processed and
mailed by the ACCP.

This donation clearly benefits
The Foundation and may be a
benefit to you by reducing your
annual income at year-end. Canadi-
an members donating in this way
are allowed to donate US income
and claim the eligible amount of
the gift allowed on a US tax return,
up to 75% of the net US income on
a Canadian tax return.

If you are interested in donating
honoraria received as faculty at
CHEST 2009 or at outside pharma-
ceutical engagements to The
CHEST Foundation’s annual fund
or the PS4H campaign, contact
Teri Ruiz at truiz(@chestnet.org or
(847) 498-8308. n

Eyperience

CHEST]

2009

October 31 - November 5

CHEST 2009...

San Diego, California

Experience Innovation.

Experience Tradition.
B Choose from more than 300 clinically relevant

Experience Out of the Ordinary.

B Visit the all-new Clinical Resource Center, B Solve real cases in small groups during
sessions.

B Attend original investigation sessions for first

exposure to unpublished science and breaking

a fully redesigned exhibit hall, transformed to all-new problem-based learning sessions.

complement and enhance your education. B Solve unusual or difficult-to-manage cases

B | earn how telemedicine effectively during interactive clinical case puzzlers.

news.

manages quality, cost, and access to care. B Take advantage of the diverse curriculum,

B Network with renowned faculty and other

B Advance your patient care skills in a hands-on .
professionals from around the world.

featuring topics relevant to the entire
clinical environment in the ACCP Simulation health-care team.

Center.

Register Now
www.chestnet.org
(800) 343-2227 or (847) 498-1400

Watch for special celebrations and events at
CHEST 2009, as the ACCP celebrates 75 years of
inspiring leadership, education, communication,
and clinical practice.

CELEBRATING C YEARS OF INSPIRATION

1935 - 2009

AMERICAN COLLEGE OF 63

EICHEST
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AQuIRE Knowledge and Performance Tool Debuts

BY JOYCE BRUNO
REITZNER, MBA, MIPH
Assistant Vice President,

Quality Improvement

number of medical specialty
Asociety—driven patient registries
and databases exists. The Ameri-
can College of Surgeons National Sur-
gical Quality Improvement Program
(NSQIP) registry has been successful in
establishing practice bench-
marks among participating
hospitals. The American
College of Cardiology Na-
tional Cardiovascular Data
Registry (NCDR) has estab-
lished nationally recognized indicators
to measure quality care, and The Soci-
ety of Thoracic Surgeons National
Database realized a milestone when
The Society was successful in attaining
higher reimbursement rates for certain
procedures.

The American College of Chest
Physicians (ACCP) now offers the
ACCP Quality Improvement Registry,
Evaluation, and Education (AQuIRE)
to assist the chest physician to meet in-
creasing demands placed upon them by
the public, credentialing bodies, regula-
tory agencies, payers, and the institu-
tions in which they practice.

AQuIRE combines data collection,
quality and data reporting, and path-
ways to targeted education to increase
knowledge and performance in defi-
cient areas. Participation provides
participants with the ability to enhance
their practice through the application
of useful data reports and peer

This Month
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comparisons. Pulmonary, critical care,
and sleep physicians will now have a
tool to more easily monitor their prac-
tice, understand of how they trend
among their peers, and provide direc-
tion in the development of indications,
which will someday be used to deter-
mine reimbursement.

Currently; two registries are available
for participation—the Bronchoscopy
Diagnostic Registry and the Bron-

choscopy Interventional Registry. The
overall purpose of these registries is to
assist with establishing national standards
for competency and to understand treat-
ment patterns, clinical outcomes, device
safety, and the overall quality of care for
patients undergoing bronchoscopy.

Beginning February 20, 2009, pilot
testing for the AQuIRE Bronchoscopy
Module was initiated. To date, there are
10 academic, community-based, and
private practice centers participating. As
of August 2009, 750 procedures have
been entered.

Bronchoscopy Module Features

» No cost, Web-based data collection
and download tools

> Real-time reporting on quality
indicators

> Ability to access your current data
at anytime

> Comparative institutional outcomes
reports to enable benchmarking with

In CHEST:

Editor’s Picks

BY DR. RICHARD S. IRWIN, FCCP
Editor in Chief, CHEST

» Pneumothorax After Air Travel

in Lymphangioleiomyomatosis,
Idiopathic Pulmonary Fibrosis, and
Sarcoidosis. By Dr. A. M. Taveira-
DaSilva, et al.

» Biomarkers of Heart Failure in
Pleural Fluid. By Dr. J. M. Porcel, FCCP,
etal.

» Role for Interleukin-6 in COPD-
Related Pulmonary Hypertension.
By Dr. A. Chaouat, et al.

> Revisiting Stage IIIB and IV
Non-small Cell Lung Cancer:
Analysis of the Surveillance,
Epidemiology, and End Results
Data. By Dr. W. N. William, Jr.,

et al.

» Chronic Bronchitis, COPD, and
Lung Function in Farmers: The Role
of Biological Agents. By Dr. W. Eduard,
etal.

» Statins in COPD: A Systematic
Review. By Dr. S. Janda, et al.

INTERACTIVE PHYSIOLOGY GRAND ROUNDS
» A 22-Year-Old Woman With Unex-

plained Dyspnea. By Dr. E. Hekier; and

Dr. J. Mandel.

COMMENTARY

» What Went Right: Lessons for the
Intensivist From the Crew of US
Airways Flight 1549. By Dr. L. A. Eisen,
FCCP; and Dr. R. H. Savel.

www.chestjournal.org

The ACCP Quality

QUIRE;

Improvement Registry

peers and the national experience

> Access to clinically and technically
experienced support

» Participant training resources

How Can | Use These Data Reports?
» Optimize resource consumption to
reach the maximum quality of care.

» Examine the impact of practice
changes and new technologies on pa-
tient care and consumption.

» Monitor your indicators and
benchmark against your peers
in real time.

» Utilize reports to negotiate
contracts and other profes-
sional opportunities.

» Utilize reports to demonstrate com-
petency of new skills.

» Evidence of ongoing self-assessment
and performance improvement activities
» Take steps to improve performance
in a timelier basis.

» Utilize AQUuIRE reports as evidence
of participation in performance im-
provement activities for maintenance
of certification.

> Initiate research projects utilizing
data only aggregated through AQuIRE.
» Gain opportunities for recognition in
manuscripts based on AQuIRE data.

Fellows-in-training can:
> Self-assess their practice and demon-
strate competency over time.
> Identify gaps in knowledge and prac-
tice, and engage in targeted education-
al interventions.

» Develop performance improvement
projects.

Do | Need IRB Approval To Participate?
The need for IRB approval to partici-
pate in a quality improvement registry
is at the discretion of your individual
IRB. AQuIRE is HIPAA-compliant and
is for the purpose of receiving feed-
back about your clinical performance
and, therefore, patients’ personal
health information is not required in
either of the bronchoscopy registries.
Furthermore, a business associate
agreement has been developed for par-
ticipating sites and must be agreed to
before data entry is permitted.

How Do | Enroll?

The AQuIRE Bronchoscopy Module
will be open to ACCP Members in
early 2010. To enroll, contact Joyce
Bruno Reitzner, MBA, MIPH,

at jpbruno(@chestnet.org or by calling
(847) 498-8120. n

Topics include:

Treatment strategies
Performing spirometry

Find a Location Near You

September 26, 2009
Northbrook, IL

March 6, 2010
Mobile, AL

December 5, 2009 March 20, 2010
San Antonio, TX Memphis, TN
January 9, 2010 April 10,2010

Phoenix, AZ Shreveport, LA
January 23, 2010 April 24, 2010
Las Vegas, NV Atlanta, GA
February 20, 2010 May 22,2010
Miami, FL Richmond, VA

COPD: What Really Works?
A Best Practices Workshop for Primary Care

Coding and interpretation of spirometry
Proper metered-dose inhaler techniques

AMERICAN COLLEGE OF

EICHEST

P H Y S 1 C 1 A N s®

6.75 CME/CE

Available

Attend this intensive 1-day hands-on workshop, and learn the

practical skills to identify and treat patients at risk for COPD.

Benefit from a variety
of learning environments:

Video and interactive lectures
Facilitated case-studies
Hands-on learning with simulation

Who should attend?

Internal Medicine Physicians - Family Medicine Physicians « Physician Assistants « Nurse Practitioners

June 12,2010 August 21,2010
Ann Arbor, Ml Hartford, CT

June 26, 2010 September 11,2010
Portland, OR Pittsburgh, PA

July 10,2010 September 25, 2010
Boulder, CO Kansas City, MO

July 24,2010 October 9, 2010

Raleigh-Durham, NC Louisville, KY

August 7, 2010
Paducah, KY

November 13, 2010
Sacramento, CA

American Academy

Nurse Practitioners

Learn more and register.
www.chestnet.org/copdedu

(800) 343-2227 or (847) 498-1400
For questions, call Jennifer Pitts, Program Coordinator, at (847) 498-8373.



Affiliate
Implications From the Institute of Medicine
Report on Resident and Fellow Duty Hours
In response to a congressional request,
the Institute of Medicine (IOM) recently
issued its recommendations for revi-
sions to the current duty hours restric-
tions for trainees in graduate medical
education programs. These recommen-
dations for revisions can be found at
www.iom.edu/?ID=60449. The IOM re-
port focuses on the impact of sleep de-
privation and fatigue on medical errors
and calls for more stringent restrictions
on work hours and schedules for resi-
dents and fellows. Highlights of the rec-
ommendations include the following:
» No change in the 80-h maximum work
week or 30-h maximum shift length
» Shifts longer than 16 h and overnight
on-call duties must include a 5-h break
for sleep between 10:00 PM and 8:00 AM.
» In-hospital night shifts may not ex-
ceed four consecutive nights.
» Minimum of 1 day (24 h) off per
week (no averaging) plus one 48-h
period off per month (a minimum of
5 days/month)
» External moonlighting must be in-
cluded and is subject to duty hour limits.
At this time, few critical care medicine

NEWS FROM THE COLLEGE

NETWORKS

and pulmonary fellowship programs have
overnight call. However, other restric-
tions could significantly alter the activities
of current fellows. The IOM report ac-
knowledges potential prob-
lems from more frequent
handovers but provides little
evidence that these new re-
strictions will result in fewer
medical errors.

The IOM report includes
a cost analysis that estimates
a cost of $1.7 billion to im-
plement these recommenda-
tions. Significant pressure
now lies on the Accredita-
tion Council for Graduate Medical Edu-
cation, as practical solutions are
necessary to ensure effective training and
patient safety, while preserving profes-
sional self-regulation by warding off
federal legislation.

Dr. John (Jack) Buckley, FCCP
Affiliate NetWork
Vice-Chair

Pulmonary Vascular Disease

The Pulmonary Vascular Disease
NetWork is collaborating with the
Pulmonary Vascular Research Institute

(www.pvri.info), and several projects
have been envisioned. The first is a spe-
cial supplement to the CHEST journal to
be published in 2010. This supplement
will present a global perspec-
tive on pulmonary vascular
diseases and, more specifi-
cally, pulmonary hyperten-
sion (PH). Physicians in the
United States often assume

| that idiopathic PH and colla-
gen vascular disease cause
the majority of pulmonary
vascular disease in the
world. However, recent sta-
tistical estimates indicate
that the majority of pulmonary vascular
disease in the world is caused by schisto-
somiasis and other entities, such as
hemolytic anemias.

This special supplement will focus on
causes of PH commonly seen around
the world, especially in less-industrialized
countries. These causes include schisto-
somiasis, congenital heart disease, high
altitude and hypoxia, COPD, HIV, and
hemolysis-induced pulmonary vascular
disease. Special reports will be included
from Pulmonary Vascular Research Insti-
tute task forces in China, India, the
Middle East, and Latin America.
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Global Pulmonary Vascular Disease, Lung Donor Pools

The supplement will be followed by a
special symposium held at the CHEST
2010 meeting in Vancouver, BC, Canada.
The discussion will address the chal-
lenges of recognizing and treating pul-
monary vascular disease in the Third
World, where PH-specific therapies are
either not approved or prohibitively
expensive.

The Pulmonary Vascular Disease
NetWork hopes to bring readers of the
CHEST journal and attendees of the
CHEST meeting an international view
of disease and mortality in PH.

Dr. Kamal Mubarak, FCCP
Pulmonary Vascular Disease NetWork
Chair

Thoracic Oncology
This has been another productive year
for the Thoracic Oncology NetWork.
The NetWork completed a project that
explored the variation in experts’ beliefs
about lung cancer growth, progression,
and prognosis. This brief report appeared
in the Journal of Thoracic Oncology in
April 2008. A second phase of this study
surveyed Thoracic Oncology NetWork
members about their understanding and
Continued on following page
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October 30 - November 4, 2010
Vancouver, BC, Canada

Call for Topics

Submit your ideas for topics and faculty for CHEST
2010. All suggestions for topics related to pulmonary,
critical care, and sleep medicine will be considered.
The Scientific Program Committee is particularly
interested in topics related to:

Technology and biotechnology

International perspectives

Critical care management

Sleep medicine management

The health-care system and its impact
on clinical medicine

Team-based health-care presentations

Role of clinical data in practice

The above seven areas are only examples of what the Scientific
Program Committee is looking for in submissions but, certainly, these
are not all-inclusive. We anticipate many more great ideas in other

clinical topic areas.

Online submission begins soon.

Watch for the Call for Topics link at www.chestnet.org.

Submission deadline: November 24

AMERICAN COLLEGE OF

%C HEST CHES 1
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Specialty Medicine. Specialty Codes.

Preorder and Save
www.chestnet.org

(800) 343-2227 or
(847) 498-1400

Special Offer

Preorder by December 1 for a special pre-
print offer. Books will ship December 2009.

Preprint price: $98 (plus S&H)

ERICAN COLLEGE OF
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After December 1:
ACCP Member $125 Nonmember $160

Product #1804
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Continued from previous page

beliefs of the biology of lung cancer and
how it may affect the way they manage
patients. The results of this survey are
currently being analyzed for publication.

The NetWork also has been busy
assembling the content for the CHEST
2009 program. Some of the scheduled
topics are “Early-Stage Lung Cancer:
Moving Beyond TNM Staging in the Era
of Molecular Prognosis and Prediction,”
“Five Papers That Will Change How
You Practice,” and “Thoracic Oncology
Interactive Tumor Board.” Dr. W.
Michael Alberts, FCCP, will chair the
lung cancer guidelines update session,
“What's Stage III?" In addition, a post-
graduate course on lung cancer will be
lead by the immediate past chair of the
Thoracic Oncology NetWork, Dr.
Gerard Silvestri, FCCP. The Thoracic
Oncology NetWork open meeting will
be held on Monday, November 2, 2009,
at 8:00 aM and include a presentation by
Dr. Farhood Farjah titled, “Outcomes-
Based Research in Lung Cancer.”

In addition, the Thoracic Oncology
NetWork is currently collaborating
with the Society of Thoracic Surgeons
on a project to develop a consensus
statement titled, “Management of
High-Risk Stage I NSCLC Patients.”

If you have ideas for topic submission
for CHEST 2010, please contact any of
the steering committee members via our

NetWork Web site at www.chestnet.org/
networks. To find out more about how
to become involved with the Thoracic
Oncology NetWork, contact Jenny
Nemkovich at nemkovich(@chestnet.org.

Dr. John A. Howington, FCCP
Thoracic Oncology NetWork
Chair

Transplant

Expanding the Donor Pool: Lung Trans-
plant From Non-Heart-Beating Donors
Donor shortage is a major problem for
all solid organ transplantation, espe-
cially lung transplantation, which con-
tinues to have the highest waiting list
mortality compared with other organ
transplants (Christie et al. | Heart Lung
Transplant 2008; 27:957). In order to ex-
pand the pool of potential donors, a
growing number of transplant centers
are beginning to use non-heart-beating
donors or donation after cardiac death
(DCD), particularly for abdominal
transplantation (Bernat et al. Am J
Transplant 2006; 6:281).

Although the first lung transplant
surgery performed in 1963 used donor
lungs from a non-heart-beating donor
(Hardy et al. JAMA 1963; 186:1065), it
was not until recently that DCD
donors have been more widely consid-
ered for lung transplantation. Most of
the lung donors used in the last 3
decades were traditional brain-dead

PCCU Lessons This Month

» Interventional Pulmonology.

By Dr. Harman S. Paintal; Dr. Jiirgen
Hetzel; and Dr. Ganesh Krishna, FCCP

> Sepsis: Definitions, Epidemiology,
Etiology, and Pathogenesis.

By Dr. Jonathan M. Siner

Women’s Health
NetWork Luncheon
and Open Meeting

he Women'’s Health Network invites

CHEST 2009 attendees to attend the
WHN Luncheon on Tuesday, November
3, 2009, at 11:45 AM to 1:00 PM, and the
WHN Open Meeting immediately
following from 1:00 PM to 2:15 PM.

Keynote speaker Dr. Michael Zack,

FCCP, will present Poetry and Medicine:
The Case for Humanism in Science. The

WHN Luncheon is supported exclusively

by an educational grant provided by
Merck & Co., Inc.

The WHN Open Meeting will review
the past year’s accomplishments and
consider opportunities for the AMA Al-
liance Screen Out! Collaboration, as well
as feature last year’s Clinical Research

Award in Women’s Health recipients and

their projects. Dr. Subani Chandra, will
present on her project — Investigation and
Correction of Gender Disparity in Chest

Compression Technique During CPR; and Dr.
Margaret A. Pisani, FCCP, will present on

her project — Gender Differences as They

Relate to Outcome in an Older ICU Cohort. m

PCCU

PULMONARY AND CRITICAL CARE UPDATE

www.chestnet.or/education/
online/pccu/index.php

Product of
the Month

ACCP-SEEK XIX,
Pulmonary Medicine
JUST RELEASED—Order at
www.chestnet.org or purchase
at CHEST 2009!
ACCP-SEEK is designed to stim-
ulate and challenge the learner’s

clinical thought processes re-
garding recall, interpretation,
and problem-solving skills. The
case-based questions contain
histories, laboratory results, and
images, and they provide educa-
tion concerning current diag-
nostic and treatment strategies.
Each volume contains questions,
answers, and rationales. The
rationales provide thorough
explanations and reasoning for
the correct and incorrect an-
swers. The ACCP-SEEK series is
used most commonly as an in-
valuable study tool for physicians
interested in certifying and recer-
tifying in sleep, pulmonary, and
critical care subspecialties. m

NEWS FROM THE COLLEGE

donors, and the use of DCD lungs
has been slow to gain widespread
acceptance.

Over the last several years, a few
transplant centers around the world
have begun to use controlled DCD
(Maastricht category III) donors, who
have a grave neurologic prognosis but
do not meet the strict definition of
brain dead. In 2002, only one lung
transplant in the United States was
from a DCD donor; however, the
number of centers using DCD donors
has progressively increased since that
time. In 2008, 20 lung transplants were
performed using DCD donors. The
numbers continue to rise, as 13 DCD
lung transplants were performed in the
first 4 months of 2009, according to
data from the United Network for
Organ Sharing (UNOS) Registry.

The outcomes from DCD donation
have primarily been series of case re-
ports, which have been encouraging,
with at least equivalent short-term
outcomes compared with traditional
brain-dead donors. Mason and col-
leagues (Mason et al. | Thorac Cardio-
vasc Surg 2008; 136:1061) recently
reviewed the US experience with
outcomes from 36 DCD lung donors
and reported a 1-year survival of 94%
and a 2-year survival of 87%. Data
presented at The International Society
for Heart & Lung Transplantation
meeting in April 2009 (Kang et al.

J Heart Lung Transplant 2009; 28:5149)

demonstrated that bronchoalveolar
lavage fluid from DCD donors com-
pared with traditional brain-dead donors
had lower levels of inflammatory cyto-
kines, which may be associated with
better short-term clinical outcomes after
transplantation.

Overall, the early experience from
the use of DCD donors in lung trans-
plantation has shown that results are at
least as good as those attained with
conventional donors. Increased use of
DCD donor lungs has the potential to
ameliorate the organ shortage and fur-
ther decrease the number of deaths on
the lung transplant waiting list.

Dr. David Zaas, FCCP
Transplant NetWork
Steering Committee Member

NOW SHOWING
on chestnet.org

Health-care Reform,
Quality, and Lung Cancer

Click on “What’s Hot!" on the
Thoracic Oncology NetWork Web page
www.chestnet.org/networks/
thoracic_oncology/index.php
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Don’t Miss These Sessions

September 9 - 10, 2009
Focused Pleural and Vascular Ultrasound
September 11 - 12, 2009
Critical Care Echocardiography
November 16 - 19, 2009
Emergency Care Simulator (ECS):
Basic and Advanced Course
November 20 - 21, 2009
Instruction in Education: A Walk
Through Simulation-Enhanced
Curriculum Development
February 2010

Critical Care Bundie

Basic and Advanced Bronchoscopy Skills

With a Focus on Endobronchial Ultrasound

METIiSTAN Course

March 2010
Difficult Airway Management

April 2010

Instruction in Education: A Walk Through
Simulation-Enhanced Curriculum
Development

Simulation

Simulation Education. Real Results.

May 2010

METI Human Patient Simulator (HPS) Course
June 2010

Critical Care Bundle

July 2010

Difficult Airway Management

August 2010

Basic and Advanced Bronchoscopy Skills
With a Focus on Endobronchial Ultrasound
September 2010

Instruction in Education: A Walk Through
Simulation-Enhanced Curriculum
Development

November 2010

METI Emergency Care Simulator (ECS) Course
December 2010

Mechanical Ventilation

Register now.
www.chestnet.org/simulation

AMFRICAN COLLEGE OF MHI.

‘
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ACCP Simulation Center
at CHEST 2009
Open Monday, November 2 — Wednesday, November 4

www.chestnet.org/CHEST/program/registration




SLEEP MEDICINE

Sleep Disturbances May Provide Entry Into PTSD Care

Less stigma is attached to seeking help for a

sleep disturbance than for a mental disorder.

BY SUSAN LONDON
Elsevier Global Medical News

SEATTLE — Returning military veter-
ans with post-traumatic stress disorder
often also have sleep disturbances that
may provide an alternative, stigma-free
entry into medical care, Anne Germain,
Ph.D., said at the annual meeting of the
Associated Professional Sleep Societies.
Approximately 1.6 million people have
been deployed to
Afghanistan and
Iraq as part of the
current combat
operations in those
countries, noted
Dr. Germain, an
assistant professor
of psychiatry at
the University of
Pittsburgh.
Roughly one-third of these people
have been deployed multiple times.
“We know that the risk of PTSD in-
creases with each deployment,” said Dr.
Germain. “So whatever estimates that
we have right now for PTSD, we are like-
ly to see an increase with the number of
deployments and duration of tours.”
Deployment has been associated with
an increased prevalence of PTSD, Dr.
Germain noted. For example, 5% of
Army personnel meet criteria for PTSD
before deploying to Iraq, compared with
almost 13% after their return, according
to a study published in the New England
Journal of Medicine (2004;351:13-22). In
addition, it is known that three other

psychiatric disorders—anxiety, depres-
sion, and alcohol misuse—become more
prevalent after deployment.

“All of these disorders are associated
with stigma,” Dr. Germain observed.

“Despite the military’s best effort to
destigmatize mental health difficulties
postdeployment, a lot of people will
refuse or be very hesitant to seek care for
these conditions,” she noted.

However, all the disorders are also as-
sociated with sleep
disturbances, in-
cluding insomnia,

When veterans
with PTSD sleep

in the lab, they irregular  sleep-
sleep much wake schedules,
better. They feel and hypersomnia.
safe; somehody is  “Sleep distur-

watching them. bances may actu-
ally provide an
entry into care that
is not stigmatizing,
that is more socially acceptable, that gets
people to seek help first,” she said.

“And once they are in treatment,
maybe we can address these other psy-
chiatric difficulties.”

When it comes to the pathogenesis
of PTSD and sleep disturbances in
returning military personnel, research
has implicated both physical and psy-
chological exposures during deploy-
ment, according to Dr. Germain.

Her team is specifically investigating
the role of blast exposure in a new
study that has thus far enrolled a total
of 25 military veterans returning from
Iraq or Afghanistan who reported
having sleep difficulties.

DR. GERMAIN

Preliminary analyses have shown that
the returnees had an average age of 28
years, and 92% were men. Forty percent
had been exposed to a blast during
deployment.

The prevalence of PTSD was higher in
the group that was exposed to blasts
than in the nonexposed group (90% vs.
67%).

The groups had nearly equal, moder-
ate levels of insomnia as measured by
mean scores on the Insomnia Severity In-
dex, or ISI (16.5 vs. 16.0), and they also
had the same poor sleep quality as mea-
sured by mean scores on the Pittsburgh
Sleep Quality Index, or PSQI (10.7 vs.
10.7).

“These veterans are well within the
realm for clinically significant sleep dis-
turbance,” Dr. Germain observed.
“Those are levels of sleep disturbances
that we treat.”

However, the blast-exposed military
veterans had a higher level of disruptive
nocturnal behaviors, such as nightmares
of traumatic events or dream enact-
ments involving kicking or punching, as
measured by mean scores on the PSQI
Addendum (PSQI-A), a test which as-
sesses sleep disturbances associated with
PTSD (6.6 vs. 3.9).

“What these sleep disturbance findings
mean is unclear at this time,” she com-
mented.

“But these findings are definitely
something that we want to follow up, be-
cause the treatments for these types of
sleep disturbances are very different from
those that we typically use for insomnia,
for example.”

Both blast-exposed and -nonexposed
returnees were similar in terms of sleep
diary and polysomnography measures.
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However, she noted, the polysomnogra-
phy data might have been confounded by
the high prevalence of PTSD.

“When veterans with PTSD sleep in
the sleep lab, they sleep much better.
They feel safe; there is somebody watch-
ing them,” Dr. Germain explained.

ALL POSTDEPLOYMENT MENTAL
DISORDERS ARE TIED TO SLEEP
DISTURBANCES, INCLUDING
INSOMNIA, IRREGULAR
SLEEP-WAKE SCHEDULES,
AND HYPERSOMNIA.

“So usually they catch up on sleep a
little bit, and their sleep efficiency is
better.”

Dr. Germain cautioned that definitive
study results will require a larger sample
size, as well as follow-up to assess the
course of the sleep disturbances and
PTSD.

A comparison of treatment outcomes
in the blast-exposed and -nonexposed
groups also will be needed, Dr. Germain
said.

“I'm especially interested in looking at
how sleep may play a role in the devel-
opment of some of those mental health
difficulties or adjustment difficulties—
not just PTSD but other difficulties, too,
such as depression—and in looking at the
role of sleep in recovery as well,” she
said.

Dr. Germain reported that she had no
conflicts of interest in association with
her presentation. n

CLASSIFIEDS

Also available at www.elsevierhealthcareers.com

PROFESSIONAL OPPORTUNITIES

Marietta Pulmonary Medicine
Suburban Atlanta

Well-established, busy 11-physician single-specialty Pulmonary practice in suburban
Atlanta, Georgia, looking for one or more BC/BE Pulmonary/Critical Care physicians. Sleep
certification is a plus. Practice includes all aspects of pulmonary medicine, including critical
care, sleep medicine, out-patient clinic, pulmonary rehab and clinical research. Practice lo-
cated at two large acute-care hospitals, with one being the busiest ER in Georgia, and also
rounds at a near-by long term acute care hospital. Competitive salary with bonus potential,
generous benefits package and malpractice coverage. Fax CV to: 770-792-1738.

Pulmonary and Critical Care Medicine Physician

Pulmonary and Critical Care Medicine physician needed to join growing group of nine in
employed position. OSF Saint Francis Medical Center, a Level 1 Trauma Center licensed for
616 beds, with growth to 100 ICU beds, is affiliated with the University of lllinois College of
Medicine. You will have the opportunity to be involved in ongoing research and teaching;
care for patients in our ambulatory practice and dedicated interventional pulmonary lab, with
EBUS and Electromagnetic Navigation Bronchoscopy; and provide primary management of
ICU patients. Call or send CV to: Rachel Reliford, Phone: 309-683-8352 or 800-232-3129 (8)
Email: rachel.reliford@osfhealthcare.org  Web: www.osfhealthcare.org

Pulmonary Critical
Care Physician

Connecticut — Well-maintained facility
with state-of-the-art ICU and Hospitalist
Program seeks a Pulmonary Critical Care
physician. 50% inpatient, 50% outpatient.
Choose Hospital employee or private prac-
tice. Excellent compensation and benefit
package. Close to metro areas and the
coast offering safe, friendly communities.
John McCusker, Alpha Physician Search,
800.504.3411, jmccusker@alphamg.org
Visit www.alphaps.org

A Rare Opportunity
for a Pulmonology Physician
in the SOUTHWEST

San Juan Regional Medical Center in
Farmington, NM is recruiting a Pulmo-
nologist to join a Hospital-employed, out-
patient practice with productivity compen-
sation. SJRMC has an inpatient Hospitalist
program and NM is a state with low
malpractice risk. Enjoy Rocky Mountain
beauty and world-class skiing, golfing and
fly fishing. Contact Terri Smith, 888-282-
6591, Fax: 505-324-3370.
tsmith@sjrmc.net
www.sanjuanregional.com

Chicago/Northwest Indiana

Seeking Pulmonary/CCM/Sleep Spe-
cialist to join practice within 30 minutes
of Downtown Chicago. First year earn-
ing potential of $250k. A “MUST EX-
PLORE” OPPORTUNITY. J-1 waiver
accepted. Fax 708-460-9565 or e-mail
jayloo2000@aol.com

Have questions on classifieds?
Call Rhonda Beamer
(443) 512-8899 Ext 106
for more information.

Disclaimer

Chest Physician assumes the statements
made in classified advertisements are ac-
curate, but cannot investigate the state-
ments and assumes no responsibility or
liability concerning their content. The Pub-
lisher reserves the right to decline, with-
draw, or edit advertisements. Every effort
will be made to avoid mistakes, but re-
sponsibility cannot be accepted for clerical
or printer errors.




ZYVOX® linezolid injection, tablets and for oral suspension Brief summary of
prescribing information.

INDICATIONS AND USAGE zYVOX formulations are indicated in the treatment of the
following infections caused by susceptible strains of the designated microorganisms
(see PRECAUTIONS, Pediatric Use). Vancomycin-Resistant Enterococcus faecium
infections, including cases with concurrent bacteremia. Nosocomial pneumonia caused
by Staphylococcus aureus (methicillin-susceptible and -resistant strains), or Streptococcus
pneumoniae (including multidrug-resistant strains IMDRSP*1). Complicated skin and skin
structure infections, including diabetic foot infections, without concomitant
osteomyelitis, caused by Staphylococcus aureus (methicillin-susceptible and -resistant
strains), Streptococcus pyogenes, Or Streptococcus agalactiae. ZYVOX has not been studied
in the treatment of decubitus ulcers. Uncomplicated skin and skin structure infections
caused by Staphylococcus aureus (methicillin-susceptible only) or Streptococcus pyogenes.
Community-acquired pneumonia caused by Streptococcus pneumoniae (including
multidrug-resistant strains IMDRSP*]), including cases with concurrent bacteremia, or
Staphylococcus aureus (methicillin-susceptible strains only). To reduce the development
of drug-resistant bacteria and maintain the effectiveness of ZYVOX and other
antibacterial drugs, ZYVOX should be used only to treat or prevent infections that are
proven or strongly suspected to be caused by susceptible bacteria. When culture and
susceptibility information are available, they should be considered in selecting or
modifying antibacterial therapy. In the absence of such data, local epidemiology and
susceptibility patterns may contribute to the empiric selection of therapy.
CONTRAINDICATIONS ZYVOX formulations are contraindicated for use in patients who
have known hypersensitivity to linezolid or any of the other product components.
ZYVOX should not be used in patients taking any medicinal product which inhibits
monoamine oxidases A or B (e.g. phenelzine, isocarboxazid) or within 2 weeks of taking
any such medicinal product. Unless patients are monitored for potential increases in
blood pressure, ZYVOX should not be administered to patients with uncontrolled
hypertension, pheochromocytoma, thyrotoxicosis and/or patients taking any of the
following types of medications: directly and indirectly acting sympathomimetic agents
(e.g. pseudoephedrine), vasopressive agents (e.g. epinephrine, norepinephrine), and
dopaminergic agents (e.g. dopamine, dobutamine). Unless patients are carefully
observed for signs and/or symptoms of serotonin syndrome, ZYVOX should not be
administered to patients with carcinoid syndrome and/or patients taking any of the
following medications: serotonin re-uptake inhibitors, tricyclic antidepressants,
serotonin 5-HT1 receptor agonists (triptans), meperidine, or buspirone.
WARNINGS Myelosuppression (including anemia, leukopenia, pancytopenia, and
thrombocytopenia) has been reported in patients receiving ZYVOX. In cases where the
outcome is known, when ZYVOX was discontinued, the affected hematologic
parameters have risen toward pretreatment levels. Complete blood counts should be
monitored weekly in patients who receive ZYVOX, particularly in those who receive
ZYVOX for longer than two weeks, those with pre-existing myelosuppression, those
receiving concomitant drugs that produce bone marrow suppression, or those with a
chronic infection who have received previous or concomitant antibiotic therapy.
Discontinuation of therapy with ZYVOX should be considered in patients who develop
or have worsening myelosuppression. In adult and juvenile dogs and rats,
myelosuppression, reduced extramedullary hematopoiesis in spleen and liver, and
lymphoid depletion of thymus, lymph nodes, and spleen were observed. Mortality
Imbalance in an Investigational Study in Patients With Catheter-related Bloodstream
Infections, Including Those With Catheter-site Infections. ZYVOX is not approved and
should not be used for the treatment of patients with catheter-related bloodstream
infections or catheter-site infections. In an open-label investigational study in seriously
ill patients with intravascular catheter-related infections, an imbalance in mortality was
seen in patients treated with ZYVOX compared with vancomycin/dicloxacillin/oxacillin.
While causality has not been established, mortality was higher in patients treated with
ZYVOX who were infected with Gram-negative organisms alone, with both Gram-
positive and Gram-negative organisms, or who had no infection when they entered the
study. Patients with Gram-positive infections had no difference in mortality. ZYVOX has
no clinical activity against Gram-negative pathogens and is not indicated for the
treatment of Gram-negative infections. It is critical that specific Gram-negative therapy
be initiated immediately if a concomitant Gram-negative pathogen is documented or
suspected. Clostridium difficile-associated diarrhea (CDAD) has been reported with the use
of nearly all antibacterial agents, including ZYVOX, and may range in severity from mild
diarrhea to fatal colitis. Treatment with antibacterial agents alters the normal flora of
the colon leading to overgrowth of C difficite. C difficife produces toxins A and B, which
contribute to the development of CDAD. Hypertoxin-producing strains of C difficile
cause increased morbidity and mortality, as these infections can be refractory to
antimicrobial therapy and may require colectomy. CDAD must be considered in all
patients who present with diarrhea following antibiotic use. Careful medical history is
necessary since CDAD has been reported to occur more than 2 months after the
administration of antibacterial agents. If CDAD is suspected or confirmed, ongoing
antibiotic use not directed against C difficiie may need to be discontinued. Appropriate
fluid and electrolyte management, protein supplementation, antibiotic treatment of C
difficife, and surgical evaluation should be instituted as clinically indicated. PRECAUTIONS
General Lactic acidosis has been reported with the use of ZYVOX. In reported cases,
patients experienced repeated episodes of nausea and vomiting. Patients who
develop recurrent nausea or vomiting, unexplained acidosis, or a low bicarbonate level
while receiving ZYVOX should receive immediate medical evaluation. Spontaneous
reports of serotonin syndrome associated with the co-administration of ZYVOX and
serotonergic agents, including antidepressants such as selective serotonin reuptake
inhibitors (SSRIS), have been reported (see PRECAUTIONS, Drug Interactions). Where
administration of ZYVOX and concomitant serotonergic agents is clinically appropriate,
patients should be closely observed for signs and symptoms of serotonin syndrome
such as cognitive dysfunction, hyperpyrexia, hyperreflexia and incoordination. If signs
or symptoms occur physicians should consider discontinuation of either one or both
agents. If the concomitant serotonergic agent is withdrawn, discontinuation
symptoms can be observed (see package insert of the specified agent(s) for a
description of the associated discontinuation symptoms). Peripheral and optic
neuropathy have been reported in patients treated with ZYVOX, primarily those patients
treated for longer than the maximum recommended duration of 28 days. In cases of
optic neuropathy that progressed to loss of vision, patients were treated for extended
periods beyond the maximum recommended duration. Visual blurring has been
reported in some patients treated with ZYVOX for less than 28 days. If patients
experience symptoms of visual impairment, such as changes in visual acuity, changes in
color vision, blurred vision, or visual field defect, prompt ophthalmic evaluation is
recommended. Visual function should be monitored in all patients taking ZYVOX for
extended periods (>3 months) and in all patients reporting new visual symptoms
regardless of length of therapy with ZYVOX. If peripheral or optic neuropathy occurs,
the continued use of ZYVOX in these patients should be weighed against the potential
risks. Convulsions have been reported in patients treated with ZYVOX. In some of these
cases, a history of seizures or risk factors for seizures was reported. The use of
antibiotics may promote the overgrowth of nonsusceptible organisms. Should
superinfection occur during therapy, appropriate measures should be taken. ZYVOX has
not been studied in patients with uncontrolled hypertension, pheochromocytoma,
carcinoid syndrome, or untreated hyperthyroidism. The safety and efficacy of ZYVOX
formulations given for longer than 28 days have not been evaluated in controlled
clinical trials. Prescribing ZYVOX in the absence of a proven or strongly suspected
bacterial infection or a prophylactic indication is unlikely to provide benefit to the
patientand increases the risk of the development of drug-resistant bacteria. Information
for Patients Patients should be advised that: ZYVOX may be taken with or without food.
They should inform their physician if they have a history of hypertension. Large
quantities of foods or beverages with high tyramine content should be avoided while
taking ZYVOX. Quantities of tyramine consumed should be less than 100 mg per meal.
Foods high in tyramine content include those that may have undergone protein
changes by aging, fermentation, pickling, or smoking to improve flavor, such as aged
cheeses (0 to 15 mg tyramine per ounce); fermented or air-dried meats (0.1 to 8 mg
tyramine per ounce); sauerkraut (8 mg tyramine per 8 ounces); soy sauce (5 mg tyramine
per 1 teaspoon); tap beers (4 mg tyramine per 12 ounces); red wines (0 to 6 mg tyramine
per 8 ounces). The tyramine content of any protein-rich food may be increased if stored
for long periods or improperly refrigerated. They should inform their physician if taking
medications containing pseudoephedrine HCI or phenylpropanolamine HCI, such as
cold remedies and decongestants. They should inform their physician if taking
serotonin re-uptake inhibitors or other antidepressants. Phenyiketonurics: Each 5 mL of
the 100 mg/5 mL ZYVOX for Oral Suspension contains 20 mg phenylalanine. The other
ZYVOX formulations do not contain phenylalanine. Contact your physician or pharmacist.
They should inform their physician if they experience changes in vision. They should
inform their physician if they have a history of seizures. Diarrhea is a common problem
caused by antibiotics, which usually ends when the antibiotic is discontinued.
Sometimes after starting treatment with antibiotics, patients can develop watery and
bloody stools (with or without stomach cramps and fever) even as late as two or more
months after having taken the last dose of the antibiotic. If this occurs, patients should
contact their physician as soon as possible. Patients should be counseled that
antibacterial drugs including ZYVOX should only be used to treat bacterial infections.
They do not treat viral infections (e.g., the common cold). When ZYVOX is prescribed to
treat a bacterial infection, patients should be told that although it is common to feel
better early in the course of therapy, the medication should be taken exactly as
directed. Skipping doses or not completing the full course of therapy may (1) decrease

the effectiveness of the immediate treatment and (2) increase the likelihood that
bacteria will develop resistance and will not be treatable by ZYVOX or other antibacterial
drugs in the future. Drug Interactions Monoamine Oxidase Inhibition: Linezolid is a
reversible, nonselective inhibitor of monoamine oxidase. Therefore, linezolid has the
potential for interaction with adrenergic and serotonergic agents. Adrenergic Agents:
Some individuals receiving ZYVOX may experience a reversible enhancement of the
pressor response to indirect-acting sympathomimetic agents, vasopressor or
dopaminergic agents. Commonly used drugs such as phenylpropanolamine and
pseudoephedrine have been specifically studied. Initial doses of adrenergic agents,
such as dopamine or epinephrine, should be reduced and titrated to achieve the
desired response. Serotonergic Agents: Co-administration of linezolid and serotonergic
agents was not associated with serotonin syndrome in Phase 1, 2 or 3 studies.
Spontaneous reports of serotonin syndrome associated with co-administration of
ZYVOX and serotonergic agents, including antidepressants such as selective serotonin
reuptake inhibitors (SSRIS), have been reported. Patients who are treated with ZYVOX
and concomitant serotonergic agents should be closely observed as described in the
PRECAUTIONS, General Section. Drug-Laboratory Test Interactions There are no reported
drug-laboratory test interactions. Pregnancy Teratogenic Effects. Pregnancy Category
C: Linezolid was not teratogenic in mice, rats, or rabbits at exposure levels 6.5-fold (in
mice), equivalent to (in rats), or 0.5-fold (in rabbits) the expected human exposure level,
based on AUCs. However, embryo and fetal toxicities were seen (see Non-teratogenic
Effects). There are no adequate and well-controlled studies in pregnant women. ZYVOX
should be used during pregnancy only if the potential benefit justifies the potential risk
to the fetus. Non-teratogenic Effects In mice, embryo and fetal toxicities were seen
only at doses that caused maternal toxicity (clinical signs and reduced body weight
gain). A dose of 450 mg/kg/day (6.5-fold the estimated human exposure level based on
AUCs) correlated with increased postimplantational embryo death, including total litter
loss, decreased fetal body weights, and an increased incidence of costal cartilage
fusion. In rats, mild fetal toxicity was observed at 15 and 50 mg/kg/day (exposure levels
0.22-fold to approximately equivalent to the estimated human exposure, respectively
based on AUCs). The effects consisted of decreased fetal body weights and reduced
ossification of sternebrae, a finding often seen in association with decreased fetal body
weights. Slight maternal toxicity, in the form of reduced body weight gain, was seen at
50 mg/kg/day. In rabbits, reduced fetal body weight occured only in the presence of
maternal toxicity (clinical signs, reduced body weight gain and food consumption)
when administered at a dose of 15 mg/kg/day (0.5-fold the estimated human exposure
based on AUCs). When female rats were treated with 50 mg/kg/day (approximately
equivalent to the estimated human exposure based on AUCs) of linezolid during
pregnancy and lactation, survival of pups was decreased on postnatal days 1 to 4. Male
and female pups permitted to mature to reproductive age, when mated, showed an
increase in preimplantation loss. Nursing Mothers Linezolid and its metabolites are
excreted in the milk of lactating rats. Concentrations in milk were similar to those in
maternal plasma. It is not known whether linezolid is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised when zZYVOX is
administered to a nursing woman. Pediatric Use The safety and effectiveness of ZYVOX
for the treatment of pediatric patients with the following infections are supported by
evidence from adequate and well-controlled studies in adults, pharmacokinetic data in
pediatric patients, and additional data from a comparator-controlled study of Gram-
positive infections in pediatric patients ranging in age from birth through 11 years (see
INDICATIONS AND USAGE): nosocomial pneumonia, complicated skin and skin structure
infections, community-acquired pneumonia (also supported by evidence from an
uncontrolled study in patients ranging in age from 8 months through 12 years),
vancomycin-resistant Enterococcus faecium infections. The safety and effectiveness of
ZYVOX for the treatment of pediatric patients with the following infection have been
established in a comparator-controlled study in pediatric patients ranging in age from
5 through 17 years: uncomplicated skin and skin structure infections caused by
Staphylococcus aureus (methicillin-susceptible strains only) or Streptococcus pyogenes.
Pharmacokinetic information generated in pediatric patients with ventriculoperitoneal
shunts showed variable cerebrospinal fluid (CSF) linezolid concentrations following
single and multiple dosing of linezolid; therapeutic concentrations were not consistently
achieved or maintained in the CSF. Therefore, the use of linezolid for the empiric
treatment of pediatric patients with central nervous system infections is not
recommended. The Cmayx and the volume of distribution (Vss) of linezolid are similar
regardless of age in pediatric patients. However, linezolid clearance is a function of age.
Excluding neonates less than a week of age, clearance is most rapid in the youngest age
groups ranging from >1 week old to 11 years, resulting in lower single-dose systemic
exposure (AUC) and shorter half-life as compared with adults. As age of pediatric
patients increases, the clearance of linezolid gradually decreases, and by adolescence,
mean clearance values approach those observed for the adult population. There is
wider inter-subject variability in linezolid clearance and in systemic drug exposure (AUC)
across all pediatric age groups as compared with adults. Similar mean daily AUC values
were observed in pediatric patients from birth to 11 years of age dosed g8h relative to
adolescents or adults dosed q12h. Therefore, the dosage for pediatric patients up to 11
years of age should be 10 mgskg q8h. Pediatric patients 12 years and older should
receive 600 mg q12h. Recommendations for the dosage regimen for pre-term neonates
less than 7 days of age (gestational age less than 34 weeks) are based on pharmacokinetic
data from 9 pre-term neonates. Most of these pre-term neonates have lower systemic
linezolid clearance values and larger AUC values than many full-term neonates and older
infants. Therefore, these pre-term neonates should be initiated with a dosing regimen
of 10 mg/kg q12h. Consideration may be given to the use of a 10 mg/kg q8h regimen in
neonates with a sub-optimal clinical response. All neonatal patients should receive 10
ma/kg g8h by 7 days of life. In limited clinical experience, 5 out of 6 (83%) pediatric
patients with infections due to Gram-positive pathogens with MICs of 4 pg/mL treated
with ZYVOX had clinical cures. However, pediatric patients exhibit wider variability in
linezolid clearance and systemic exposure (AUC) compared with adults. In pediatric
patients with a sub-optimal clinical response, particularly those with pathogens with
MIC of 4 pg/mL, lower systemic exposure, site and severity of infection, and the
underlying medical condition should be considered when assessing clinical response.
Geriatric Use Of the 2046 patients treated with ZYVOX in Phase 3 comparator-controlled
clinical trials, 589 (29%) were 65 years or older and 253 (12%) were 75 years or older. No
overall differences in safety or effectiveness were observed between these patients and
younger patients. ADVERSE REACTIONS Adult Patients The safety of ZYVOX formulations
was evaluated in 2046 adult patients enrolled in seven Phase 3 comparator-controlled
clinical trials, who were treated for up to 28 days. In these studies, 85% of the adverse
events reported with ZYVOX were described as mild to moderate in intensity. The
incidence (%) of adverse events reported in at least 2% of patients treated with either
ZYVOX (n=2046) or all comparators' (n=2001) in these trials were as follows: diarrhea 8.3
and 6.3; headache 6.5 and 5.5; nausea 6.2 and 4.6; vomiting 3.7 and 2.0; insomnia 2.5 and
1.7; constipation 2.2 and 2.1; rash 2.0 and 2.2; dizziness 2.0 and 1.9; and fever 1.6 and 2.1
respectively. The most common adverse events in patients treated with ZYVOX were
diarrhea (incidence across studies: 2.8% to 11.0%), headache (incidence across studies:
0.5% t0 11.3%), and nausea (incidence across studies: 3.4% t0 9.6%). The percent of drug-
related adverse events in at least 1% of adult patients in a trial involving the treatment
of uncomplicated skin and skin structure infection comparing ZYVOX 400 mg q12h
(n=548) to clarithromycin 250 mg q12h (n=537) were 25.4 and 19.6 respectively. The
percent of patients discontinuing drug due to drug-related adverse events* were 3.5
and 2.4 respectively. The incidence of drug-related adverse events occurring in >1% of
adult patients were diarrhea 5.3 and 4.8; nausea 3.5 and 3.5; headache 2.7 and 2.2; taste
alteration 1.8 and 2.0; vaginal moniliasis 1.6 and 1.3; fungal infection 1.5 and 0.2;
abnormal liver function tests 0.4 and 0.0; vomiting 0.9 and 0.4; tongue discoloration 1.1
and 0.0; dizziness 1.1 and 1.5; and oral moniliasis 0.4 and 0.0 respectively. The percent of
drug-related adverse events in at least 1% of adult patients in all other indications of
ZYVOX 600 mg g12h (n=1498) versus all other comparatorss (n=1464) with at least 1 drug-
related adverse event was 20.4 and 14.3 respectively. The percent of adult patients
discontinuing due to drug-related adverse events* was 2.1 and 1.7 respectively. The
incidence of drug-related adverse events occurring in >1% of adult patients were
diarrhea 4.0 and 2.7; nausea 3.3 and 1.8; headache 1.9 and 1.0; taste alteration 0.9 and 0.2;
vaginal moniliasis 1.0 and 0.4; fungal infection 0.1 and <0.1; abnormal liver function tests
1.3 and 0.5; vomiting 1.2 and 0.4; tongue discoloration 0.2 and 0.0; dizziness 0.4 and 0.3;
and oral moniliasis 1.1 and 0.4. Other adverse events reported in Phase 2 and Phase 3
studies included oral moniliasis, vaginal moniliasis, hypertension, dyspepsia, localized
abdominal pain, pruritus, and tongue discoloration. Pediatric Patients The safety of
ZYVOX formulations was evaluated in 215 pediatric patients ranging in age from birth
through 11 years, and in 248 pediatric patients aged 5 through 17 years (146 of these 248
were age 5 through 11 and 102 were age 12 to 17). These patients were enrolled in two
Phase 3 comparator-controlled clinical trials and were treated for up to 28 days. In these
studies, 83% and 99%, respectively, of the adverse events reported with ZYVOX were
described as mild to moderate in intensity. In the study of hospitalized pediatric
patients (birth through 11 years) with Gram-positive infections, who were randomized
2 to 1 (linezolid:vancomycin), mortality was 6.0% (13/215) in the linezolid arm and 3.0%
(3/101) in the vancomycin arm. However, given the severe underlying illness in the
patient population, no causality could be established. The incidence of adverse events
reported in >2% of pediatric patients treated for uncomplicated skin and skin structure
infections! with ZYVOX (n=248) or cefadroxil (n= 251) were fever 2.9 and 3.6; diarrhea 7.8
and 8.0; vomiting 2.9 and 6.4; rash 1.6 and 1.2; headache 6.5 and 4.0; upper respiratory
infection 3.7 and 5.2; nausea 3.7 and 3.2; trauma 3.3 and 4.8; pharynagitis 2.9 and 1.6;
cough 2.4 and 4.0; generalized abdominal pain 2.4 and 2.8; localized abdominal pain 2.4
and 2.8; loose stools 1.6 and 0.8; localized pain 2.0 and 1.6; skin disorder 2.0 and 0.0

respectively. The incidence of adverse events reported in >2% of pediatric patients

treated for all other indications® with either ZYVOX (n=215) or vancomycin (n=101) in

comparator-controlled trials were fever 14.1 and 14.1; diarrhea 10.8 and 12.1; vomiting

9.4 and 9.1; sepsis 8.0 and 7.1; rash 7.0 and 15.2; headache 0.9 and 0.0; anemia 5.6 and 7.1;

thrombocytopenia 4.7 and 2.0; upper respiratory infection 4.2 and 1.0; nausea 1.9 and

0.0; dyspnea 3.3 and 1.0; reaction at site of injection or of vascular catheter 3.3 and 5.1;

trauma 2.8 and 2.0; pharyngitis 0.5 and 1.0; convulsion 2.8 and 2.0; hypokalemia 2.8 and

3.0; pneumonia 2.8 and 2.0; thrombocythemia 2.8 and 2.0; cough 0.9 and 0.0; generalized

abdominal pain 0.9 and 2.0; localized abdominal pain 0.5 and 1.0; apnea 2.3 and 2.0;

gastrointestinal bleeding 2.3 and 1.0; generalized edema 2.3 and 1.0; loose stools 2.3 and

3.0; localized pain 0.9 and 0.0; and skin disorder 0.9 and 1.0. The percent of pediatric

patients treated for uncomplicated skin and skin structure infections! with either ZYVox

(n=248) or cefadroxil (n=251) and with >1 drug-related adverse event occurring in more

than 1% of patients were 19.2 and 14.1 respectively. The percent of pediatric patients

discontinuing due to a drug-related adverse event was 1.6 and 2.4 respectively. The
incidence of drug-related adverse events reported in more than 1% of pediatric

patients (and more than 1 patient) were diarrhea 5.7 and 5.2; nausea 3.3 and 2.0;

headache 2.4 and 0.8; loose stools 1.2 and 0.8; vomiting 1.2 and 2.4; generalized

abdominal pain 1.6 and 1.2; localized abdominal pain 1.6 and 1.2; eosinophilia 0.4 and 0.4;

rash 0.4 and 1.2; vertigo 1.2 and 0.4 and pruritus at non-application site 0.4 and 0.0

respectively. The percent of pediatric patients treated for all other indications® with

either ZYVOX (n=215) or vancomycin (n=101) and with >1 drug-related adverse event
occurring in more than 1% of patients were 18.8 and 34.3 respectively. The percent of
patients discontinuing due to a drug-related adverse event were 0.9 and 6.1 respectively.

The incidence of drug-related adverse events reported in more than 1% of pediatric

patients (and more than 1 patient) were diarrhea 3.8 and 6.1; nausea 1.4 and 0.0; loose

stools 1.9 and 0.0; thrombocytopenia 1.9 and 0.0; vomiting 1.9 and 1.0; anemia 1.4 and

1.0; eosinophilia 1.4 and 0.0; rash 1.4 and 7.1; oral moniliasis 0.9 and 4.0; fever 0.5 and 3.0;

pruritus at non-application site 0.0 and 2.0; and anaphylaxis 0.0 and 10.1* respectively.

Laboratory Changes ZYVOX has been associated with thrombocytopenia when used in

doses up to and including 600 mg every 12 hours for up to 28 days. In Phase 3

comparator-controlled trials, the percentage of adult patients who developed a

substantially low platelet count (defined as less than 75% of lower limit of normal and/

or baseline) was 2.4% (range among studies: 0.3 to 10.0%) with ZYVOX and 1.5% (range
among studies: 0.4 to 7.0%) with a comparator. In a study of hospitalized pediatric
patients ranging in age from birth through 11 years, the percentage of patients who
developed a substantially low platelet count (defined as less than 75% of lower limit of
normal and/or baseline) was 12.9% with ZYVOX and 13.4% with vancomycin. In an
outpatient study of pediatric patients aged from 5 through 17 years, the percentage of
patients who developed a substantially low platelet count was 0% with ZYVOX and 0.4%
with cefadroxil. Thrombocytopenia associated with the use of ZYVOX appears to be
dependent on duration of therapy, (generally greater than 2 weeks of treatment). The
platelet counts for most patients returned to the normal range/baseline during the
follow-up period. No related clinical adverse events were identified in Phase 3 clinical
trials in patients developing thrombocytopenia. Bleeding events were identified in
thrombocytopenic patients in a compassionate use program for ZyVOX; the role of
linezolid in these events cannot be determined (see WARNINGS). Changes seen in other
laboratory parameters, without regard to drug relationship, revealed no substantial
differences between ZYVOX and the comparators. These changes were generally not
clinically significant, did not lead to discontinuation of therapy, and were reversible. The
percent of adult patients with at least one substantially abnormal hematologic” value
in patients treated with ZYVOX 400 mg g12h or clarithromycin 250 mg q12h for

uncomplicated skin and skin structure infections were as follows: hemoglobin (g/dL) 0.9

and 0.0; platelet count (x 10%/mm? 0.7 and 0.8; WBC (x 10’ mm?) 0.2 and 0.6; neutrophils

(x 10%/mm?®) 0.0 and 0.2 respectively. The percent of adult patients with at least one

substantially abnormal hematologic™ value in patients treated with ZYVOX 600 mg q12h

or a comparators were as follows: hemoglobin (g/dL) 7.1 and 6.6; platelet count (x 103/

mm3) 3.0 and 1.8; WBC (x 103/mm?) 2.2 and 1.3 and neutrophils (x 10>/’mm?) 1.1 and 1.2

respectively. The percent of adult patients with at least one substantially abnormal

serum chemistry' value in patients treated with ZYVOX 400 mg a12h or clarithromycin

250 mg a12h for uncomplicated skin and skin structure infections were as follows: AST

(U/L) 1.7 and 1.3; ALT (U/L) 1.7 and 1.7; LDH (U/L) 0.2 and 0.2; alkaline phosphatase (U/L) 0.2

and 0.2; lipase (U/L) 2.8 and 2.6; amylase (U/L) 0.2 and 0.2; total bilirubin (mg/dL) 0.2 and

0.0; BUN (mg/dL) 0.2 and 0.0; and creatinine (mg/dL) 0.2 and 0.0 respectively. The percent

of adult patients with at least one substantially abnormal serum chemistry'* value in

patients treated with ZYVOX 600 mg g12h or a comparators were as follows: AST (U/L) 5.0

and 6.8; ALT (U/L) 9.6 and 9.3; LDH (U/L) 1.8 and 1.5; alkaline phosphatase (U/L) 3.5 and 3.1;

lipase (U/L) 4.3 and 4.2; amylase (U/L) 2.4 and 2.0; total bilirubin (mg/dL) 0.9 and 1.1; BUN

(mg/dL) 2.1 and 1.5; and creatinine (mg/dL) 0.2 and 0.6 respectively. The percent of

pediatric patients with at least one substantially abnormal hematologic* value in

patients treated with ZYVOX or cefadroxil for uncomplicated skin and skin structure

infections! were as follows: hemoglobin (g/dL) 0.0 and 0.0; platelet count (x 10*’mm?) 0.0

and 0.4; WBC (x 10>/mm?) 0.8 and 0.8; neutrophils (x 10>’mm?) 1.2 and 0.8 respectively. The

percent of pediatric patients with at least one substantially abnormal hematologic*
value in patients treated with ZYVOX or vancomycin for any other indication? were as
follows: hemoglobin (g/dL) 15.7 and 12.4; platelet count (x 103/mm3) 12.9 and 13.4; WBC

(x 10%/mm?) 12.4 and 10.3 and neutrophils (x 10mm® 5.9 and 4.3 respectively. The

percent of pediatric patients with at least one substantially abnormal serum chemistry?

value in patients treated with ZYVOX or cefadroxil for uncomplicated skin and skin
structure infections! were as follows: ALT (U/L) 0.0 and 0.0; lipase (U/L) 0.4 and 1.2; and
creatinine (mg/dL) 0.4 and 0.0 respectively. The percent of pediatric patients with at
least one substantially abnormal serum chemistry? value in patients treated with ZYVOX
or vancomycin for any other indication® were as follows: ALT (U/L) 10.1 and 12.5; amylase
(U/L) 0.6 and 1.3; total bilirubin (mg/dL) 6.3 and 5.2; and creatinine (mg/dL) 2.4 and 1.0
respectively. Postmarketing Experience Myelosuppression (including anemia,
leukopenia, pancytopenia, and thrombocytopenia) has been reported during
postmarketing use of ZYVOX (see WARNINGS). Peripheral neuropathy, and optic
neuropathy sometimes progressing to loss of vision, have been reported in patients
treated with ZYVOX. Lactic acidosis has been reported with the use of ZYVOX (see

PRECAUTIONS). Although these reports have primarily been in patients treated for

longer than the maximum recommended duration of 28 days, these events have also

been reported in patients receiving shorter courses of therapy. Serotonin syndrome
has been reported in patients receiving concomitant serotonergic agents, including
antidepressants such as selective serotonin reuptake inhibitors (SSRIS) and ZYVOX (see

PRECAUTIONS). Convulsions have been reported with the use of ZYVOX (see PRECAUTIONS).

Anaphylaxis, angioedema, and bullous skin disorders such as those described as Stevens

Johnson syndrome have been reported. These events have been chosen for inclusion

due to either their seriousness, frequency of reporting, possible causal connection to

ZYVOX, or a combination of these factors. Because they are reported voluntarily from a

population of unknown size, estimates of frequency cannot be made and causal

relationship cannot be precisely established. OVERDOSAGE In the event of overdosage,
supportive care is advised, with maintenance of glomerular filtration. Hemodialysis may

facilitate more rapid elimination of linezolid. In a Phase 1 clinical trial, approximately 30%

of a dose of linezolid was removed during a 3-hour hemodialysis session beginning 3

hours after the dose of linezolid was administered. Data are not available for removal of

linezolid with peritoneal dialysis or hemoperfusion. Clinical signs of acute toxicity in
animals were decreased activity and ataxia in rats and vomiting and tremors in dogs
treated with 3000 mg/kg/day and 2000 mg/kg/day, respectively.

*MDRSP refers to isolates resistant to 2 or more of the following antibiotics: penicillin,
second-generation cephalosporins, macrolides, tetracycline, and trimethoprim/
sulfamethoxazole.

tComparators included cefpodoxime proxetil 200 mg PO q12h; ceftriaxone 1 g IV
012h; clarithromycin 250 mg PO g12h; dicloxacillin 500 mg PO géh; oxacillin 2 g IV géh;
vancomycin 1 g IV g12h.

*The most commonly reported drug-related adverse events leading to discontinuation
in patients treated with ZYVOX were nausea, headache, diarrhea, and vomiting.

§ Comparators included cefpodoxime proxetil 200 mg PO q12h; ceftriaxone 1 g IV g12h;
dicloxacillin 500 mg PO q6h; oxacillin 2 g IV g6h; vancomycin 1 g IV g12h.

I'Patients 5 through 11 years of age received ZYVOX 10 mg/kg PO g12h or cefadroxil
15 mg/kg PO g12h. Patients 12 years or older received ZYVOX 600 mg PO q12h or
cefadroxil 500 mg PO g12h.

TPatients from birth through 11 years of age received ZYVOX 10 mg/kg IV/PO q8h or
vancomycin 10 to 15 mg/kg IV q6-24h, depending on age and renal clearance.

#These reports were of 'red-man syndrome,’ which were coded as anaphylaxis.

**<75% (<50% for neutrophils) of Lower Limit of Normal (LLN) for values normal
at baselline; <75% (<50% for neutrophils) of LLN and of baseline for values abnormal
at baseline.

52 X Upper Limit of Normal (ULN) for values normal at baseline; >2 X ULN and >2 x
baseline for values abnormal at baseline.

#<75% (<50% for neutrophils) of Lower Limit of Normal (LLN) for values normal at
baseline; <75% (<50% for neutrophils) of LLN and <75% (<50% for neutrophils, <90%
for hemoglobin if baseline <LLN) of baseline for values abnormal at baseline.

2>2 X Upper Limit of Normal (ULN) for values normal at baseline; >2 x ULN and >2 (1.5
for total bilirubin) x baseline for values abnormal at baseline.
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SERIOUS
INFECTION

—proven efficacy in
due to known or suspected

ZYVOX is indicated in the treatment of the following infections
caused by susceptible strains of the designated microorganisms:

Nosocomial pneumonia caused by Staphylococcus aureus
(methicillin-susceptible and -resistant strains) or Streptococcus
pneumoniae (including multidrug-resistant strains [MDRSP]).

Complicated skin and skin structure infections, including
diabetic foot infections, without concomitant osteomyelitis,
caused by Staphylococcus aureus (methicillin-susceptible
and -resistant strains), Streptococcus pyogenes, or Streptococcus
agalactiae. ZYVOX has not been studied in the treatment of
decubitus ulcers.

ZYVOX should not be used in patients taking any medicinal
product which inhibits monoamine oxidases A or B
(e.g. phenelzine, isocarboxazid) or within 2 weeks of taking
any such product.

Unless patients are monitored for potential increases in
blood pressure, ZYVOX should not be administered to patients with
uncontrolled hypertension, pheochromocytoma, thyrotoxicosis
and/or patients taking any of the following: directly and indirectly
acting sympathomimetic, vasopressive, and dopaminergic agents.

Unless patients are carefully observed for signs and/or symptoms
of serotonin syndrome, ZYVOX should not be administered to

*Methicillin-resistant Staphylococcus aureus.

patients with carcinoid syndrome and/or patients taking any of the
following medications: serotonin reuptake inhibitors, tricyclic
antidepressants, serotonin 5-HT1 receptor agonists, meperidine,
or buspirone.

Spontaneous reports of serotonin syndrome have heen
reported with the coadministration of ZYVOX and serotonergic
agents. If signs or symptoms of serotonin syndrome, such as
cognitive dysfunction, hyperpyrexia, hyperreflexia, and
incoordination occur, discontinuation of one or both agents should
be considered.

Myelosuppression (including anemia, leukopenia, pancytopenia,
and thrombocytopenia) has been reported in patients
receiving ZYVOX. In cases where the outcome is known, when
ZYVOX was discontinued, the affected hematologic parameters
returned to pretreatment levels. Complete blood counts
should be monitored weekly, particularly in patients who
receive ZYVOX for longer than 2 weeks.

ZYVOX is not approved and should not be used for the
treatment of patients with catheter-related bloodstream infections
or catheter-site infections.

ZYVOX has no clinical activity against Gram-negative
pathogens and is not indicated for the treatment of Gram-negative
infections. It is critical that specific Gram-negative therapy be

References: 1. Rubinstein E, Cammarata SK, Oliphant TH, Wunderink RG, and the Linezolid Nosocomial Pneumonia Study Group. Linezolid (PNU-100766) versus
vancomycin in the treatment of hospitalized patients with nosocomial pneumonia: a randomized, double-blind, multicenter study. Clin infect Dis. 2001;32:402-412.

2. Wunderink RG, Cammarata SK, Oliphant TH, Kollef MH, for the Linezolid Nosocomial Pneumonia Study Group. Continuation of a randomized, double-blind, multicenter
study of linezolid versus vancomycin in the treatment of patients with nosocomial pneumonia. Clin Ther. 2003;25:980-992. 3. Wunderink RG, Rello J, Cammarata SK,
Croos-Dabrera RV, Kollef MH. Linezolid vs vancomycin: analysis of two double-blind studies of patients with methicillin-resistant Staphylococcus aureus nosocomial

pneumonia. Chest. 2003;124:1789-1797.
Please see brief summary of prescribing information on adjacent page.
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initiated immediately if a concomitant Gram-negative pathogen is
documented or suspected.

Clostridium difficile associated diarrhea has been reported
with use of nearly all antibacterial agents, including ZYVOX,
and may range in severity from mild diarrhea to fatal colitis.

Lactic acidosis has been reported with the use of ZYVOX.
Patients receiving ZYVOX who develop recurrent nausea,
vomiting, unexplained acidosis, or a low bicarbonate level
should receive immediate medical evaluation.

Peripheral and optic neuropathy have been reported primarily
in patients treated with ZYVOX for longer than the maximum
recommended duration of 28 days. If patients experience
symptoms of visual impairment, prompt ophthalmic evaluation
is recommended.

Convulsions have been reported in patients treated with
ZYVOX. In some of these cases, a history of seizures or risk factors
for seizures was reported.

The most commonly reported adverse events in adults across
phase 3 clinical trials were diarrhea, nausea, and headache.
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