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Segmentectomy could be
the procedure of choice for

preserving lung function in pa-
tients with peripheral stage IA
non–small cell lung cancer if
indeed it can provide the same
rate of disease-free survival as
lobectomy.

A randomized trial currently

underway should help to ad-
dress some of the surgical com-
munity’s concerns about the
size and conduct of the previ-
ous randomized trial that made
lobectomy the surgical stan-
dard of care for most patients
with early, node-negative,
non–small cell lung cancer
(NSCLC), said Dr. Nasser K.
Altorki, FCCP, one of the study
chairs for the current trial.

The earlier trial of 247 pa-
tients by the Lung Cancer Study
Group (LCSG) showed that
lobectomy resulted in a signifi-
cantly lower rate of loco-
regional recurrence than did
segmentectomy or wedge re-
section. (Locoregional recur-
rence was a secondary end
point.) There also were no 

Study: Pandemic
H1N1 Flu May

Overwhelm ICUs
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Intensive care units could
become overwhelmed if
the pandemic influenza

A(H1N1) virus spreads as
widely as feared and progress-
es as rapidly as observed in a
March-July 2009 outbreak in
Canada, said Dr. Anand Ku-
mar and colleagues in a study
published online in the Journal
of the American Medical 
Association and presented at a
meeting of the European 
Society of Intensive Care 
Medicine in Vienna. 

All beds in intensive care
units in Winnipeg, Man., the
site of the largest pandemic
cohort, were occupied at the
peak of the outbreak in June
2009, reported Dr. Kumar of
St. Boniface General Hospital,
Winnipeg. Among the 168 pa-
tients admitted to the ICU
with confirmed or probable
2009 influenza A(H1N1), the

average time from the onset of
symptoms to hospitalization
was 4 days, and the average
time from hospitalization to
ICU admission was 1 day. The
average age of these patients
was 32.3 years; 67% were fe-
male, and 30% were children. 

The findings were based on
prospective and retrospective
data from 38 adult and pedi-
atric intensive care units
( JAMA 2009 Oct. 12 doi:
10.1001/jama.2009.1496]).

On the first day of ICU 
admission, 81% of the patients
required mechanical ventila-
tion, and 33% required in-
otropes or vasopressors, often
with high levels of sedatives 
to help them adapt to the 
ventilator. The median ICU
stay was 12 days, as was the
median time on mechanical
ventilation. 

“If, as expected, prevalence
of 2009 influenza A(H1N1) 

Flu Pandemic Pushing
Demand for ECMO
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The anticipated demand for
extracorporeal membrane
oxygenation in the wake of

pandemic influenza A(H1N1)
threatens to overwhelm the fa-
cilities currently equipped with
the technology.

“In 5 or 10 years, every ICU
will have this capability, and
there are a thousand of those”
in the United States, said Dr.
Robert H. Bartlett, the first 
clinician to successfully use 
extracorporeal membrane oxy-
genation (ECMO) for adults
with severe respiratory failure,
in 1975. In the coming year,
however, the 70-80 U.S. hospitals
with ECMO capability could be
swamped by patients with
H1N1, despite the low lethality
of this particular virus, because
it is so widespread, he said. 

Even if only a tiny portion of
H1N1 patients get sick enough
to need ECMO, “if 10 million
patients get it, which is likely to
happen, that’s more patients
than all the existing ECMO cen-
ters could cope with currently,”
said Dr. Bartlett, professor of

surgery (emeritus), University
of Michigan, Ann Arbor. He
has been an adviser or consul-
tant to at least 17 companies,
many of which developed or
market ECMO components.

Initially developed to treat
neonatal respiratory failure,
ECMO uses cardiopulmonary
bypass technology similar to
that used for cardiac surgery,
but it can be used for weeks
rather than just a few hours. It
provides gas exchange, allowing
ventilator settings to be reduced
and providing time for recovery
or treatment of the underlying
problem. The Extracorporeal
Life Support Organization keeps
a registry with results for ap-
proximately 40,000 U.S. patients
of all ages who have received
ECMO thus far, Dr. Bartlett said.

ECMO should be considered
when an adult with respiratory
failure has a 50% chance of
dying, and is indicated if there is
an 80% chance of dying, 
using conventional algorithms
that take into account blood gas-
es, ventilator pressure, the ex-
tent of shock, and other factors. 

The 70-80 U.S.
hospitals offering

ECMO could be
swamped because

the H1N1 virus is so
widespread, said 

Dr. Robert H. Bartlett.
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V I E N N A —  Technosphere inhaled in-
sulin therapy maintained effective
glycemic control with only small changes
in lung function for at least 4 years in a
study of 229 patients with type 2 diabetes.

Technosphere insulin (TI) is an in-
halation powder being developed by the
MannKind Corporation as part of a
drug-device combination product along
with an inhaler. The company has sub-
mitted a new drug application to the
Food and Drug Administration for ap-
proval of the product (Afresa) for the
control of hyperglycemia in adults with
type 1 or type 2 diabetes. 

The insulin comes in premetered 
single-use dose cartridges placed into the
inhaler. When administered at the start
of a meal, the TI dissolves and reaches
the bloodstream rapidly, approximating
the release of mealtime insulin in nondi-
abetic individuals. Peak plasma concen-
trations of 30 units of TI are reached
within 10 minutes, compared with 45-60
minutes for 10 units of injected lispro in-
sulin, Dr. Nikhil Amin said at the annual

meeting of the European Association for
the Study of Diabetes. 

In all, Afresa phase II/III clinical trials
have included more than 4,500 adult pa-
tients and have shown dose-related im-
provements in hemoglobin A1c as well as
safety with up to 2 years’ follow-up, said
Dr. Amin, medical director, pulmonary,
at MannKind Corp., Paramus, N.J.

He presented data from an open-label,
multicenter, uncontrolled extension
study of patients who had previously
completed one of two 3-month placebo-
controlled, randomized phase II studies.
Technosphere was given 2-4 times a day
at meals, with doses titrated according to
the blood glucose in 15-unit increments. 

Fifty-nine percent of the 229 patients
were male, with a mean age of 56 years.
Their overall mean exposure time to TI
was 30 months, with 26% having more
than 36 months of exposure and 14%
having more than 42-48 months of ex-
posure. A total of 69 patients (30%) dis-
continued the study. The primary reason
was the patient withdrawing consent
(12%). Adverse events accounted for 7%
of discontinuations, Dr. Amin said. 

The primary end point was change in

pulmonary function tests. Forced expi-
ratory volume in 1 second (FEV1) did not
change significantly over time, with
nearly identical means of 2.99 L at base-
line and 2.96 L at 48 months. Similarly,
forced vital capacity (FVC) was 3.85 L at
baseline and 4.14 L at 48 months, with lit-
tle variability over time. Lung diffusion
capacity (DLco) was 25.6 mL/min per
mm Hg at baseline, and 26.16 mL/min
per mm Hg at 48 months. 

The annual rates of change for each of
the three measures over 4 years among
the TI study group were similar to those
reported in the literature for patients
with type 2 diabetes in general. The
mean FEV1 decline was of 0.048 L/year
with TI, compared with 0.061 L/year 
reported for the general population of
patients with type 2 diabetes. The drop
in mean FVC was 0.058 L/year vs. 
0.060 L/year for the general type 2 dia-
betic population, while mean DLco de-
clined by 0.332 mL/min per year with
TI, versus 0.385 mL/min per year, he 
reported. 

Mean Hb A1c levels were 7.97% at base-
line and remained steady with a slight de-
cline through month 48, down to 6.45%. 

Adverse events were reported by a to-
tal of 84% of the study group, and seri-
ous events by 13%. Adverse events
leading to discontinuation occurred in
7%. The most common adverse events
(excluding hypoglycemia) were cough
(28%), upper respiratory tract infection
(17.5%), nasopharyngitis (14%), arthral-
gia (8%), and back pain (8%). 

If approved, Afresa would follow in the
footsteps of Pfizer’s inhaled insulin prod-
uct Exubera, which was pulled from the
U.S. market in 2007 after just over a year
due to poor sales. ■

Dr. Philip Marcus, MPH, FCCP,
comments: Inhaled insulin in the form 
of Exubera was to provide a viable
alternative to frequent insulin injections.
However, due to concerns about pulmonary
damage and a device that did not seem to
be user friendly, sales did not “take off ” as
expected. Perhaps Technosphere insulin
will fill the void. The data on lung function
over time look promising. The actual device
also will have a lot to do with the success 
of the product, if approved, because the
majority of people using it will have no
prior eXxperience with inhalers.

Lung Function Preserved With New Inhaled Insulin 
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Physicians should use oseltamivir to
treat patients with severe or progres-

sive cases of infection with the pandem-
ic influenza A(H1N1) virus. If that drug
is unavailable or if the virus demonstrates
resistance to it, treat with zanamivir, in-
ternational public health officials said. 

That advice, given by the World Health
Organization in an updated guideline on
the treatment of flu viruses, applies to all
patients, including pregnant women, 

children younger than 5 years, and
neonates. At-risk patients—infants and
children less than 5 years, people over the
age of 65, nursing home residents, preg-
nant women, and those with chronic 
comorbid conditions or immunosup-
pression—should be treated with one of
these agents if they have mild to moder-
ate uncomplicated clinical presentations.
Physicians need not prescribe antivirals for
otherwise healthy individuals (those
deemed not “at-risk”) who have mild to
moderate cases of the infection. 

Where the risk of complications from

infections is high—either due to the virus
strain or the baseline risk of the exposed
group—the drugs might be used as post-
exposure chemoprophylaxis for at-risk in-
dividuals and for health care workers. If the
complication risk is low, chemoprophylaxis
need not be offered to these groups.

The guidelines represent the consen-
sus of an international panel evaluating
evidence on the use of antivirals in a pan-
demic, including treatment of the pan-
demic H1N1 virus circulating globally. 
It follows initial recommendations made
in May. ■

WHO: Treat Severe H1N1 Flu With Antivirals
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B O S T O N —  Patients with heart
failure do not maintain protective
levels of antibody titres following
influenza vaccination, leaving
this already at-risk population
even more vulnerable to influen-
za-related complications, accord-
ing to a study presented at
the annual scientific meet-
ing of the Heart Failure So-
ciety of America.

To determine whether
heart failure patients sustain
postvaccination influenza
seroprotection throughout
the flu season, Orly Varde-
ny, Pharm.D., of the Uni-
versity of Wisconsin at
Madison, and colleagues evalu-
ated 62 heart failure patients (me-
dian age 57) and 40 healthy
controls (median age 49) during
the 2006-2007 and 2007-2008 in-
fluenza seasons. The investiga-
tors measured serum antibody
production via hemagglutination
inhibition assay before influenza
vaccination and 2-4 weeks and 6
months after vaccination, and
compared antibody titers to in-
dividual vaccine viral strains after
flu season to measure the persis-
tence of antibody response.

All of the participants showed
early antibody seroprotection, de-
fined as postvaccination hemag-

glutination inhibition (HAI) anti-
body titer greater of at least 40,
with similar rates of seroconver-
sion between the heart failure pa-
tients and the healthy controls.
Antibody titers decreased over
time in both groups throughout
the influenza season, said Dr. Var-
deny. But the decreases observed
among the healthy controls did

not drop below the threshold of
protective levels, whereas those
observed in the heart failure pa-
tients did, “which made the heart
failure patients more susceptible
to influenza,” she said.

Specifically, titer levels to the
A(H3N2) viral strain fell from a
peak of 320 to 60 post season in
the healthy controls and from 160
to 30 in the heart failure patients,
and titer levels to the A(H1N1)
strain fell from 160 to 80 in the
healthy controls and from 60 to
30 in the heart failure patients, Dr.
Vardeny reported. Titers to the
less virulent B-type strain fell sim-
ilarly in both groups, she noted.

In a study published earlier this
year, Dr. Vardeny and her col-
leagues identified differences in
immune responses to influenza
vaccination in heart failure 
patients compared to healthy con-
trols. The investigators deter-
mined that patients with heart
failure had higher vaccine-
induced interleukin-10 concentra-

tions, suggesting a different
cytotoxic T-lymphocyte phe-
notype for vaccine responses,
and that heart failure patients
mounted a less vigorous an-
tibody immune response to
the newest vaccine viral
strain than did the healthy
controls ( J. Card. Fail.
2009;15:368-73).

The findings may help ex-
plain the reduced efficacy in
heart failure patients of the vac-
cine targeting the more powerful
influenza A strain, and they high-
light the need for a solution, said
Dr. Vardeny. “It’s clear that peo-
ple with heart failure, who are al-
ready at risk for influenza-related
complications, need better pro-
tection against influenza,” she
said. Possible solutions that
should be considered include
higher doses of the vaccine,
which might offer season-long
seroprotection, or mid-season
booster shots, she suggested.

Dr. Vardeny reported no finan-
cial relationships to disclose. ■

Heart Failure Patients Need 
Better Influenza Protection
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The American Medical 
Association has created a

new Current Procedural
Terminology code (90470)
and revised an existing code
(90663) for use with H1N1
vaccinations, according to a
statement issued Sept. 29 by
the association.

The new and revised CPT
codes will help streamline
vaccination reporting and re-
imbursement as physicians
across the United States pre-
pare to administer nearly 200
million doses of the new
H1N1 vaccine this fall, the
AMA said in the statement. 

The details of the codes
are as follows:
P 90470: H1N1 immuniza-
tion, both intramuscular 
and intranasal, including
counseling 
P 90663: Influenza virus 
vaccine (pandemic H1N1 
formulation)

Both the new Category I
CPT Code 90470 and the re-
vised code 90663 are effec-
tive immediately. Code
90470 was created for use
when reporting H1N1 vac-
cination and counseling,
while code 90663 was re-
vised to include the specific

H1N1 vaccine product, ac-
cording to the statement. 

To be paid for H1N1 vac-
cine administration, pro-
viders should bill 90663 in
conjunction with 90470, the
AMA said. 

The 90663 code should be
billed at zero dollars, be-
cause the vaccine itself is 
being provided by the feder-
al government at no charge.
Providers will be paid for
vaccine administration, the
AMA said. 

The codes were created 
in a joint effort between 
the AMA CPT editorial 
panel and the U.S. Depart-
ment of Health and Human
Services. ■

Dr. Philip Marcus, MPH,
FCCP, comments: The CPT
process has worked quickly to
provide the appropriate codes
needed to secure reimbursement
for administration of the
H1N1 influenza vaccine. 
Of course, there will be no
reimbursement for the vaccine
itself, as it is being provided at
no cost to physicians. In
addition, there has been a
revision in ICD-9 codes to
reflect infection with the H1N1
virus, should it occur, and
hopefully not in patients
appropriately immunized.

CPT Codes Designated
For H1N1 Vaccination
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S A N F R A N C I S C O —  A Web-based
survey of 660 patients with lung cancer
will result in four new items being added
to a widely used quality of life measure,
according to a report at the World 
Conference on Lung Cancer. 

The Lung Cancer Symptom Survey
(LCSS) will be changed for the first time
in 20 years, said Dr. Richard J. Gralla,
who led the study. The four new items
are independence, sleep, anxiety, and 
depression.

Intended to improve the content va-
lidity of LCSS, the anonymous survey
was conducted among patients with lung
cancer who registered with NexCura
Inc., a company that provides Web-based
tools to assist patients, caregivers, and
providers in making evidence-based de-
cisions. It was posted for 1 week in mid-
2007 at www.nexcura.com, and was
completed by 660 people.

A part of Thomson Reuters’s Thomson

Scientific & Healthcare marketing group,
NexCura also offers market research ser-
vices. Dr. Gralla, chief of hematology and
oncology at North Shore University Hos-
pital in Manhasset, N.Y., and Long Island
Jewish Medical Center in New Hyde Park,
N.Y., is a member of NexCura’s medical
editorial board. 

The respondents’ median age was 62
years, 55% were female, and 77% re-
ported having non–small cell lung can-
cer. In all, 25% of the patients reported
having metastatic (stage IV) disease, 35%
reported locally advanced (stage III) dis-
ease, 34% said they had no current evi-
dence of disease, and 6% said they didn’t
know the extent of their disease.

At the time of the survey, 63% had re-
ceived their diagnosis less than 1 year pre-
viously, 24% received it 1-2 years
previously, and the remaining 13% had
survived more than 2 years since their 
diagnosis.

Patients were asked to rank 20 factors
on a 5-point scale ranging from “most
important” to “not important at all.”

The top five factors rated as very im-
portant or most important were quality
of life (80% of patients), independence
(71%), not being a burden to others
(65%), ability to perform normal activi-
ties (64%), and ability to sleep (63%).

“We were surprised that the top five
items were not symptoms of lung 
cancer,” Dr. Gralla said. “They’re more
global issues, and the symptoms come in
a little bit lower” on the scale. 

The next five factors were pain (59%),
fatigue (58%), shortness of breath (58%),
hemoptysis (58%), and depression (47%).
At the bottom of the scale were sexual
difficulties (with 20% of patients ranking
this as very important or most impor-
tant), hoarseness (27%), problems with
urination (27%), cough (28%), and 
meaning of life (32%).

With two exceptions, patients with
metastatic disease ranked the factors
similarly to those with no evidence of
disease. Dr. Gralla said, “The two notable
differences, and not surprisingly, were
pain—those with metastatic disease took
the No. 6 item from the whole group and
raised it to the third most important
item, [whereas] those with no evidence
of disease had it go down to nine—[and]

hemoptysis remained a not very impor-
tant item (No. 9) for those with metasta-
tic disease, but was raised up higher
[ranking sixth] for those with no evi-
dence of disease.”

Dr. Gralla acknowledged that the
Web-based survey had a number of
limitations. 

For example, patients had to have ac-
cess to a computer and some degree of
computer literacy. They had to have
enough interest in their disease to go on-
line for information and to complete a
survey form. And, as with all such 
surveys, patients who were very ill were
less able to participate.

Nevertheless, the changes in the LCSS
resulting from the survey are likely to be
influential. “This hopefully will have
some influence on how the [Food and
Drug Administration] looks at evaluation
of new drugs,” Dr. Gralla said at the
meeting, which was sponsored by the In-
ternational Association for the Study of
Lung Cancer.

Dr. Gralla stated that he serves as an
adviser on lung cancer to NexCura, and
two of the four authors of the study are
NexCura employees. The study received
no specific funding. ■

The survey’s four new measures will be
independence, sleep, anxiety, and depression.

Changes Coming to Lung Cancer Symptom Survey

THE DECREASES IN ANTIBODY
TITERS IN HEART FAILURE

PATIENTS DROPPED BELOW THE
THRESHOLD OF PROTECTIVE

LEVELS, WHICH MADE THEM MORE
SUSCEPTIBLE TO INFLUENZA.

Pages 4a—4dG
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Bosentan was teratogenic in rats given oral doses two times the maximum recommended human dose 
<.3)%> 	PO B NH�N2 basis). In an embryo-fetal toxicity study in rats, bosentan showed dose-dependent 
teratogenic effects, including malformations of the head, mouth, face and large blood vessels. Bosentan 
JODSFBTFE TUJMMCJSUIT BOE QVQ NPSUBMJUZ BU PSBM EPTFT � BOE �� UJNFT UIF .3)% 	PO B NH�N2 basis). 
"MUIPVHI CJSUI EFGFDUT XFSF OPU PCTFSWFE JO SBCCJUT HJWFO PSBM EPTFT PG VQ UP UIF FRVJWBMFOU PG ���� H�EBZ�
in a 70 kg person, plasma concentrations of bosentan in rabbits were lower than those reached in the rat. 
The similarity of malformations induced by bosentan and those observed in endothelin-1 knockout mice 
and in animals treated with other endothelin receptor antagonists indicates that teratogenicity is a class 
FGGFDU PG UIFTF ESVHT <TFF Nonclinical Toxicology]. 

Nursing Mothers

It is not known whether Tracleer is excreted into human milk. Because many drugs are excreted 
in human milk, and because of the potential for serious adverse reactions in nursing infants from 
Tracleer, a decision should be made to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother.

Pediatric Use

4BGFUZ�BOE�FGmDBDZ�JO�QFEJBUSJD�QBUJFOUT�IBWF�OPU�CFFO�FTUBCMJTIFE�

Geriatric Use

Clinical studies of Tracleer did not include sufficient numbers of subjects aged 65 and older to 
determine whether they respond differently from younger subjects. Clinical experience has not identified 
differences in responses between elderly and younger patients. In general, caution should be exercised 
JO EPTF TFMFDUJPO GPS FMEFSMZ QBUJFOUT HJWFO UIF HSFBUFS GSFRVFODZ PG EFDSFBTFE IFQBUJD SFOBM PS DBSEJBD�
function, and of concomitant disease or other drug therapy in this age group.

Hepatic Impairment

Because there is in vitro and in vivo evidence that the main route of excretion of bosentan is biliary, 
liver impairment could be expected to increase exposure (C

max
BOE "6$
 PG CPTFOUBO� .JME MJWFS�

impairment was shown not to impact the pharmacokinetics of bosentan. The influence of moderate 
or severe liver impairment on the pharmacokinetics of Tracleer has not been evaluated. There are 
OP TQFDJmD EBUB UP HVJEF EPTJOH JO IFQBUJDBMMZ JNQBJSFE QBUJFOUT� DBVUJPO TIPVME CF FYFSDJTFE JO�
patients with mildly impaired liver function. Tracleer should generally be avoided in patients with 
NPEFSBUF PS TFWFSF MJWFS JNQBJSNFOU <TFF Dosage and Administration, Warnings and Precautions].

Renal Impairment

5IF FGGFDU PG SFOBM JNQBJSNFOU PO UIF QIBSNBDPLJOFUJDT PG CPTFOUBO JT TNBMM BOE EPFT OPU SFRVJSF�
dosing adjustment.

Patients with Low Body Weight <TFF�Dosage and Administration].

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis and Mutagenesis

Two years of dietary administration of bosentan to mice produced an increased incidence of hepatocellular 
BEFOPNBT BOE DBSDJOPNBT JO NBMFT BU EPTFT BT MPX BT ��� NH�LH�EBZ 	BCPVU � UJNFT UIF NBYJNVN�
SFDPNNFOEFE IVNBO EPTF <.3)%> PG ��� NH UXJDF EBJMZ PO B NH�N2 basis). In the same study, 
EPTFT HSFBUFS UIBO ���� NH�LH�EBZ 	BCPVU �� UJNFT UIF .3)%
 XFSF BTTPDJBUFE XJUI BO JODSFBTFE�
incidence of colon adenomas in both males and females. In rats, dietary administration of bosentan 
for two years was associated with an increased incidence of brain astrocytomas in males at doses 
BT MPX BT ��� NH�LH�EBZ 	BCPVU �� UJNFT UIF .3)%
� *O B DPNQSFIFOTJWF CBUUFSZ PG in vitro tests 
	UIF NJDSPCJBM NVUBHFOFTJT BTTBZ UIF VOTDIFEVMFE %/" TZOUIFTJT BTTBZ UIF 7��� NBNNBMJBO DFMM�
mutagenesis assay, and human lymphocyte assay) and an in vivo mouse micronucleus assay, there 
was no evidence for any mutagenic or clastogenic activity of bosentan. 

Reproductive and Developmental Toxicology 

#PTFOUBO�XBT� UFSBUPHFOJD� JO� SBUT�HJWFO�PSBM�EPTFT�ö���NH�LH�EBZ�� *O�BO�FNCSZP�GFUBM� UPYJDJUZ�TUVEZ�
in rats, bosentan showed dose-dependent teratogenic effects, including malformations of the head, 
mouth, face and large blood vessels. Bosentan increased stillbirths and pup mortality at oral doses of 

���BOE�����NH�LH�EBZ��"MUIPVHI�CJSUI�EFGFDUT�XFSF�OPU�PCTFSWFE�JO�SBCCJUT�HJWFO�PSBM�EPTFT�PG�VQ�UP�
�����NH�LH�EBZ�QMBTNB�DPODFOUSBUJPOT�PG�CPTFOUBO�JO�SBCCJUT�XFSF�MPXFS�UIBO�UIPTF�SFBDIFE�JO�UIF�
rat. The similarity of malformations induced by bosentan and those observed in endothelin-1 knockout 
mice and in animals treated with other endothelin receptor antagonists indicates that teratogenicity is 
a class effect of these drugs.

Impairment of Fertility/Testicular Function

The development of testicular tubular atrophy and impaired fertility has been linked with the chronic 
administration of certain endothelin receptor antagonists in rodents.

5SFBUNFOU XJUI CPTFOUBO BU PSBM EPTFT PG VQ UP ���� NH�LH�EBZ 	�� UJNFT UIF .3)% PO B NH�N2 basis) or
JOUSBWFOPVT EPTFT VQ UP �� NH�LH�EBZ IBE OP FGGFDUT PO TQFSN DPVOU TQFSNNPUJMJUZ NBUJOH QFSGPSNBODF�
or fertility in male and female rats. An increased incidence of testicular tubular atrophy was observed 
JO SBUT HJWFO CPTFOUBO PSBMMZ BU EPTFT BT MPX BT ��� NH�LH� EBZ 	BCPVU � UJNFT UIF .3)% BOE UIF MPXFTU�
EPTFT UFTUFE
 GPS UXP ZFBST CVU OPU BU EPTFT BT IJHI BT ���� NH�LH�EBZ 	BCPVU �� UJNFT UIF .3)%
�
for 6 months. Effects on sperm count and motility were evaluated only in the much shorter duration 
fertility studies in which males had been exposed to the drug for 4-6 weeks. An increased incidence 
PG UVCVMBS BUSPQIZ XBT OPU PCTFSWFE JO NJDF USFBUFE GPS � ZFBST BU EPTFT VQ UP ���� NH�LH�EBZ 	BCPVU�
�� UJNFT UIF .3)%
 PS JO EPHT USFBUFE VQ UP �� NPOUIT BU EPTFT VQ UP ��� NH�LH�EBZ 	BCPVU �� UJNFT�
UIF�.3)%
��

PATIENT COUNSELING INFORMATION

"EWJTF QBUJFOUT UP DPOTVMU UIF .FEJDBUJPO (VJEF PO UIF TBGF VTF PG 5SBDMFFS�

Important Information

t�.POUIMZ�NPOJUPSJOH�PG�TFSVN�BNJOPUSBOTGFSBTFT

The physician should discuss with the patient the importance of monthly monitoring of serum amino-
transferases.

t�1SFHOBODZ�UFTUJOH�BOE�BWPJEBODF�PG�QSFHOBODZ

Patients should be advised that Tracleer is likely to cause birth defects based on animal studies. 
Tracleer treatment should only be initiated in females of childbearing potential following a negative 
pregnancy test. Females of childbearing potential must have monthly pregnancy tests and need to 
use two different forms of contraception while taking Tracleer and for one month after discontinuing 
5SBDMFFS� 'FNBMFT XIP IBWF B UVCBM MJHBUJPO PS B $PQQFS 5 ���" *6% PS -/H �� *64 DBO VTF UIFTF�
contraceptive methods alone. Patients should be instructed to immediately contact their physician 
if they suspect they may be pregnant and should seek contraceptive advice from a gynecologist or 
similar expert as needed.

t�%SVH�*OUFSBDUJPOT

The physician should discuss with the patient possible drug interactions with Tracleer, and which 
medications should not be taken with Tracleer. The physician should discuss the importance of 
disclosing all concomitant or new medications.

Distributed by: "DUFMJPO�1IBSNBDFVUJDBMT�64�*OD��4PVUI�4BO�'SBODJTDP�$"�������64"
3FWJTFE�"VHVTU�����

References for previous pages: 1. Tracleer (bosentan) full prescribing information. Actelion Pharma-
DFVUJDBMT 64 *OD� "VHVTU ����� 2. (BMJÒ / 3VCJO -+ )PFQFS .. FU BM� 5SFBUNFOU PG QBUJFOUT XJUI�
mildly symptomatic pulmonary arterial hypertension with bosentan (EARLY study): a double-blind, 
randomised controlled trial. Lancet. ������������������� 3. $IBOOJDL 3/ 4JNPOOFBV ( 4JUCPO 0�
et al. Effects of the dual endothelin-receptor antagonist bosentan in patients with pulmonary 
hypertension: a randomised placebo-controlled study. Lancet. ������������������� 4. %BUB PO mMF�
Actelion Pharmaceuticals. 
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B Y  G R E G O RY  T WA C H T M A N  

“The Pink Sheet”

The WellPoint health plan has lifted
the rules that require prior autho-
rization for oral asthma medications,

based on a comparative effectiveness
analysis of claims data for oral and inhaled
asthma medications.

Despite inhaled drugs’ clinical superi-
ority in controlled trials, the study, con-
ducted by HealthCore (WellPoint’s health
outcomes research subsidiary), revealed
that users of oral asthma controllers ap-
peared to have better clinical outcomes
than did the inhaled corticosteroid (ICS)
group, as indicated by less use of short-
acting beta-agonists and a smaller risk of
inpatient and emergency department vis-
its, according to the authors of an analy-
sis published in the August 2009 edition of
Mayo Clinic Proceedings.

The study came about, according to
WellPoint’s National Pharmacy and
Therapeutics Committee, when it found
that oral asthma medications were being
used as front-line therapy, a use that ei-
ther wasn’t part of the drug’s FDA-ap-
proved indication or didn’t follow the

National Heart, Lung, and Blood Insti-
tute’s asthma treatment guidelines.

WellPoint said it was hearing anecdo-
tal evidence that members did not like in-
haled treatments or were struggling to
take them, prompting the insurer to find
out “which therapy was best for mem-
bers in the real world and align our for-
mulary appropriately.”

For the study, HealthCore examined
the medical and pharmacy claims of
more than 55,000 patients from eight
health plans who had used at least one of
six types of asthma controller medica-
tions between 2003 and 2005. The data
were integrated with quality of life sur-
veys of more than 800 asthma patients
from the same plans to evaluate potential
differences in quality of life between the
types of controller medication. The oral
medications that patients in the study
were using were the leukotriene modi-
fiers zafirlukast (Accolate), montelukast
(Singulair), and zileuton (Zyflo).

Lead author Hiangkiat Tan and col-
leagues suggested that the reason for
the better outcomes among the oral
medication users comes down to real-
world usage patterns.

“This conflict could be due to the ob-
servation that the patients in this study
were less adherent to an inhaled con-
troller medication (inhaled corticosteroid,
long-acting beta-agonist) regimen than to
an oral controller medication regimen,”
the authors suggested. “This observation
concurred with the findings of other stud-
ies, which indicated that adherence was
poor for inhaled medications, both in gen-
eral and in comparison with oral medica-
tions” (Mayo Clin. Proc. 2009;84:675-84).

In a statement, WellPoint said its Na-
tional Pharmacy and Therapeutics Com-
mittee “chose to keep the oral controller
used by the vast majority of its members
on the same preferred formulary tier and
lift its prior authorization requirement.”

“Only 3% of patients in the ICS
monotherapy group were considered ad-
herent, a finding that underlines the ur-
gent need for a better understanding of
the barriers to patient acceptance of the
most proven and effective therapy,” the re-
searchers added. “When ICS adherence
cannot be achieved, our findings indicate
that a [leukotriene modifier] may be a rea-
sonable alternative.”

The study’s authors noted that among
patients who adhered to their controller
medication regimen, the risk of inpatient
or emergency department visits was low-
er for patients receiving an ICS than for

those taking an oral medication.
But the findings underscore a recurring

theme in discussions regarding compara-
tive effectiveness research: just how an in-
tervention is used in the real-world setting
can differ from the way it is used in the
clinical trials that are designed to deter-
mine a drug’s safety and efficacy. Recog-
nizing that, the Federal Coordinating
Council for Comparative Effectiveness
Research recently finalized its definition
of comparative effectiveness, placing an
emphasis on comparing interventions in
“real-world” settings. ■

This newspaper and “The Pink Sheet” are
published by Elsevier.

Dr. Philip Marcus, MPH, FCCP, comments:
Asthma guidelines, recently updated in August
2007, indicate that inhaled corticosteroids are
the preferred therapeutic option for main-
tenance therapy of persistent asthma. The use
of leukotriene-modifying drugs is an alter-
native, but not a preferred option for main-
tenance therapy. The findings in this study
show the difference between efficacy, as noted
in clinical trials, and effectiveness, as noted in
“real-world” settings. The decision to allow
the nonpreferred alternative therapy offers
patients an option they find more acceptable,
although the outcomes may be less optimal.
Perhaps “something is better than nothing.”

WellPoint heard that members did not like inhaled
treatments or were struggling to take them.

WellPoint Alters Asthma Drug Benefit After Study
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S A N F R A N C I S C O —  Respiratory
syncytial virus itself, and not the bron-
chiolitis associated with the infection,
appears to be the cause of the heart
damage often seen in young children
with the virus, according to a prospec-
tive study involving 74 children. 

All 74 children were less than 12
months of age and were admitted to the
hospital for bronchiolitis, Dr. Susanna
Esposito explained in a poster at the In-
terscience Conference on Antimicrobial
Agents and Chemotherapy. Aside from
their bronchiolitis, the children were
healthy. Investigators excluded children
from the study if they had a chronic dis-
ease that increased the risk of compli-
cations of a respiratory infection.

The investigators from the University
of Milan collected specimens with 
nasopharyngeal swabs to detect respira-
tory syncytial virus (RSV) types A and B.
As it turned out, 35 patients (47%) 
tested positive for RSV infection, and the
remaining 39 (53%) did not.

Patients with RSV had signifi-
cantly more cardiac arrhythmias and a

significantly greater degree of abnor-
mal heart rate variability than those
without RSV. For example, approxi-
mately 25% of the patients with RSV
had cardiac arrhythmias, compared
with about 5% of those without RSV.
Approximately 60% of the patients with
RSV exhibited abnormal heart rate vari-
ability, compared with approximately
40% of those without RSV.

The investigators found no differences
between the two groups in pulse oxime-
try, chest radiography, respiratory in-
volvement, or cardiac troponin I levels. 

The heart involvement appeared to be
related to an RSV viral load of 100,000
copies per milliliter or more, and not to
drug use or the disease’s severity. 

“This last finding suggests that RSV
can be the direct cause of the heart dam-
age and that arrhythmias can be found
also in children with very mild RSV
bronchiolitis in whom pulmonary hy-
pertension and lung damage are nonex-
istent or marginal,” the investigators
wrote. “A careful heart evaluation has to
be performed in all the children with
RSV bronchiolitis.”

The investigators reported that they
had no conflicts of interest. ■

RSV in Young Children
Linked to Heart Damage

B Y  M I C H E L E  G. S U L L I VA N
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Anew phase II trial will test the safety
and efficacy of the pandemic in-

fluenza A(H1N1) vaccine on patients
with mild, moderate, and severe asthma.

Although the
vaccine has already
been approved as
safe and effective in
the general popu-
lation, additional
studies are neces-
sary to confirm 
its effect on those
with asthma—es-
pecially those who
take glucocorticoid medications, Dr. 
Anthony Fauci said in a statement.

“We need to determine the optimal
dose of 2009 H1N1 influenza vaccine
that can be safely administered to this at-
risk population and whether one or two
doses are needed to provide an immune
response that is predictive of protec-
tion,” said Dr. Fauci, director of the Na-
tional Institute of Allergy and Infectious
Disease (NIAID).

The study, sponsored by NIAID and the

National Heart, Lung, and Blood Insti-
tute, plans to enroll 350-400 healthy sub-
jects aged 12 years and older with mild,
moderate, or severe asthma. Participants
will be stratified into two groups: those
with mild to moderate versus those with
severe asthma. All participants will be

randomly assigned
to receive either a
high-dose (30 mcg)
or low-dose (15
mcg) H1N1 vac-
cine. Both vaccine
dosages will be ad-
ministered in two
intramuscular in-
jections 21 days
apart. Participants

assigned to the higher dose (30 mcg) will
receive two injections of the 15-mcg vac-
cine at each administration.

In addition to studying adverse events,
researchers will look for any effect the vac-
cine may have on asthma indicators. The
study will last 34 weeks, according to a 
description at http://clinicaltrials.gov/
ct2/results?term=H1N1+AND+asthma.
It will be conducted in Georgia, Missouri,
North Carolina, Ohio, Pennsylvania, Vir-
ginia, and Wisconsin. ■

Study Will Test H1N1 Flu
Vaccine in Pediatric Asthma 

‘We need to
determine the
optimal dose ...
that can be safely
administered to
this at-risk
population.’

DR. FAUCI

Reduced Bone Mineral Density,
Low Vitamin D Seen in CF Patients

B Y  D O U G  B R U N K
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S A N D I E G O —  Reduced bone mineral
density is common in children with 
cystic fibrosis, and few have normal serum
concentrations of vitamin D, based on 
the results of a multicenter, cross-
sectional study of 100 children with cys-
tic fibrosis. 

“The most important factors influencing
bone mineral density are glucocorticoid
use, poor nutrition, hypogonadism, phys-
ical inactivity, and malabsorption of vita-
min D, [but] the exact pathogenesis of
low bone mineral density in patients with
cystic fibrosis is still unclear,” said lead 
investigator Dr. Dorota Sands of the 
department of pediatrics at the Institute of
Mother and Child, Warsaw, Poland. 
“However, nutritional factors probably
play a major role.”

The average age of the patients 
(51 boys and 49 girls) was 13 years, and all
had severe pancreatic insufficiency and
were compliant with vitamin supplemen-
tation. All patients were asked to complete
a 3-day dietary questionnaire and under-
went standard biochemical blood tests
and bone mineral density (BMD) testing
with dual-energy x-ray absorptiometry,
Dr. Sands reported in a poster session at
the annual meeting of the Society for 
Inherited Metabolic Disorders.

Results of the cross-sectional compo-
nent of the study revealed that 55 pa-
tients had a BMD within the normal

range and 45 had a z score of –1 or be-
low. The mean body mass index (BMI)
for the group was 17.5 kg/m2, and one
patient was considered to be obese.

The researchers reported that 65% 
of the patients had normal nutritional
status and that their mean values of cal-
cium and phosphorus blood concentra-
tions were within normal limits.
However, only 13% of patients had a vi-
tamin D blood concentration within nor-
mal limits, 21% had high levels of
parathyroid hormone, and 77% had os-
teocalcin levels that exceeded normal
limits.

“Only 12% had a sufficient dietetic
supply of vitamin D,” Dr. Sands added.
“Dietetic supply of vitamin D was on a
low level, providing on average only 37%
of [the] Recommended Daily Allowance
[RDA]; 55% of patients did not achieve
[the] RDA for calcium intake.”

A longitudinal analysis was performed
in the 45 study participants who had a 
z score of –1 or below. These patients re-
ceived an intervention consisting of
0.25 mcg of vitamin D3 for 1 year. After
1 year of treatment with vitamin D, the
mean z scores were –1.87, and in 51% of
patients, the z scores worsened.

Nearly three-quarters of patients (70%)
did not achieve the RDA for calcium 
intake, and the mean values of calcium
and phosphorus blood concentration 
remained within normal limits.

The study was supported by the 
Nutricia Research Foundation. ■
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Important Safety Information: AZACTAM is contraindicated in patients with known hypersensitivity to aztreonam or any other
component in the formulation.While cross-reactivity of aztreonam with other beta-lactam antibiotics is rare, this drug should be administered
with caution to any patient with a history of hypersensitivity to beta-lactams.

In clinical trials, the most common adverse reactions were local reactions (up to 2.4%) and systemic reactions such as diarrhea,
nausea/vomiting, and rash, which occurred at less than 1.4%.

Clostridium difficile-associated diarrhea (CDAD) occurs with use of nearly all antibacterial agents, including AZACTAM, and severity
ranges from mild diarrhea to fatal colitis. Antibacterial agent use alters the normal flora of the colon leading to overgrowth of C difficile.
Consider CDAD in all patients presenting with diarrhea following antibiotic use. If CDAD is suspected or confirmed, ongoing antibiotic
use not directed against C difficile may need to be discontinued.

In patients with impaired hepatic or renal function, appropriate monitoring is recommended during therapy.

Please see brief summary of prescribing information for 
Galaxy® plastic container (PL 2040)  on adjacent page.

think frozen.

®

FROZEN formulation

• Premixed  • No reconstitution needed (after thawing)

In treatment of gram-negative infections caused 
by susceptible gram-negative microorganisms

AZACTAM is indicated for

• Complicated and uncomplicated urinary tract infections, lower 
respiratory tract infections, septicemia, skin and skin-structure infections,

intra-abdominal infections, and gynecologic infections

• Adjunctive therapy to surgery in the management of infections caused 
by susceptible organisms. Effective against most commonly encountered 
gram-negative aerobic pathogens seen in general surgery

Galaxy® plastic container (PL 2040) is distributed by Elan Pharmaceuticals, Inc. (EPI).

AZACTAM is a registered trademark of EPI and licensed exclusively in the U.S. to EPI.

© 2009 Elan Pharmaceuticals, Inc. AZL1510509 in Galaxy ® plastic container for intravenous use
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Most patients in Australia and New
Zealand who developed acute
respiratory distress syndrome

due to 2009 influenza A(H1N1) and were
treated with extracorporeal membrane
oxygenation survived, with a mortality
rate of 21%. The results were drawn
from data compiled during the winter
season in these countries.

“Despite the disease severity and the
intensity of treatment, the mortality rate
was low,” Dr. Andrew R. Davies of
Monash University, Melbourne, and his
colleagues reported online in the Journal
of the American Medical Association. 

“Our findings have implications for
health care planning and the clinical man-
agement of patients with 2009 influenza
A(H1N1) during the 2009-2010 northern

hemisphere winter. Our results indicate
that the incidence of ARDS [acute respi-
ratory distress syndrome] sufficient to
warrant consideration of ECMO ... ex-
ceeds 2.6 per million inhabitants.”

With a similar incidence of ECMO
use, the United States and the European
Union could provide ECMO to approx-
imately 800 and 1,300 patients, respec-
tively, during their 2009-2010 winter
season, the researchers wrote ( JAMA
2009;302:doi:10.1001/JAMA.2009.1535).

The study by the Australia and New
Zealand Extracorporeal Membrane 
Oxygenation Influenza Investigators in-
cluded all adult and pediatric patients who
were treated with extracorporeal mem-
brane oxygenation (ECMO) between June
1 and Aug. 31, 2009, in 15 ICUs in the two
countries. Neonates and patients treated
with ECMO for primary cardiac failure 
following heart and/or lung transplanta-
tion were excluded.

All outcomes were censored at mid-
night Sept. 7, 2009.

A total of 252 patients were admitted
with influenza to the participating ICUs.
Of these, 201 received mechanical ven-
tilation. A total of 68 received ECMO; 61
had confirmed H1N1 infection. The 68
ECMO patients had a mean age of 34
years; half were male. The most com-
mon comorbidities were obesity (body
mass index greater than 30 kg/m2), 
asthma, and diabetes mellitus. Six pa-
tients were pregnant, and four patients
were post partum. Three patients were
children younger than 15 years.

Of the 68 ECMO patients, 48 survived
to ICU discharge (32 were discharged
from the hospital and 16 were still hos-
pital inpatients). Fourteen patients (21%)
had died, and six remained in the ICU.

Among the 14 patients who died, 

ECMO Improved Survival in H1N1-Induced ARDS
intracranial hemorrhage (6 patients),
other hemorrhage (4), and intractable
respiratory failure (4) were the most
common causes of death. Notably, 7 of
the 10 pregnant/postpartum patients
survived. All three of the children 
treated with ECMO were alive, though
one was still in the ICU.

During ECMO, hemorrhagic compli-
cations occurred in 54% of patients and
infective complications in 62%.

The researchers estimated the incidence

of ECMO use for the combination of
confirmed and suspected 2009 influenza
A(H1N1) during the winter season to be
2.6 cases per million people. When only
confirmed cases were considered, the in-
cidence fell slightly to 2.0 cases per million.
By comparison, 0.15 cases per million
were treated with ECMO for ARDS in the
preceding winter season.

The investigators also obtained data
on 133 patients with confirmed H1N1
infection in the same ICUs who were

treated with mechanical ventilation but
not ECMO. Patients treated with
ECMO had longer median durations of
mechanical ventilation (18 days vs. 8
days), longer median ICU stays (22 vs.
12), and greater ICU mortality (14 vs.
12), compared with those who did not
receive ECMO.

Dr. Davies treats patients in the ICU of
Alfred Hospital in Melbourne. The au-
thors reported that they have no relevant
financial relationships. ■

‘THE INCIDENCE OF ARDS
SUFFICIENT TO WARRANT
CONSIDERATION OF ECMO 

. . . EXCEEDS 2.6 PER 
MILLION INHABITANTS.’
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BRIEF SUMMARY

Please see Galaxy® plastic container (PL 2040)

package insert for full prescribing information.

INDICATIONS AND USAGE: To reduce the development of drug-resistant bacteria and maintain the
effectiveness of AZACTAM® (aztreonam for injection, USP) and other antibacterial drugs, AZACTAM
should be used only to treat or prevent infections that are proven or strongly suspected to be
caused by susceptible bacteria. Before initiating treatment with AZACTAM, appropriate specimens
should be obtained for isolation of the causative organism(s) and for determination of susceptibil-
ity to aztreonam. Treatment with AZACTAM may be started empirically before results of the suscep-
tibility testing are available; subsequently, appropriate antibiotic therapy should be continued.

AZACTAM is indicated for the treatment of the following infections caused by susceptible gram-
negative microorganisms:

Urinary Tract Infections (complicated and uncomplicated), including pyelonephritis and cysti-
tis (initial and recurrent) caused by Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis,
Pseudomonas aeruginosa, Enterobacter cloacae, Klebsiella oxytoca,* Citrobacter species * and
Serratia marcescens.*

Lower Respiratory Tract Infections, including pneumonia and bronchitis caused by
Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Haemophilus influenzae,
Proteus mirabilis, Enterobacter species and Serratia marcescens.*

Septicemia caused by Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa,
Proteus mirabilis,* Serratia marcescens * and Enterobacter species.

Skin and Skin-Structure Infections, including those associated with postoperative wounds,
ulcers and burns caused by Escherichia coli, Proteus mirabilis, Serratia marcescens, Enterobacter
species, Pseudomonas aeruginosa, Klebsiella pneumoniae and Citrobacter species.*

Intra-abdominal Infections, including peritonitis caused by Escherichia coli, Klebsiella species
including K. pneumoniae, Enterobacter species including E. cloacae,* Pseudomonas aeruginosa,
Citrobacter species* including C. freundii * and Serratia species* including S. marcescens.*

Gynecologic Infections, including endometritis and pelvic cellulitis caused by Escherichia coli,
Klebsiella pneumoniae,* Enterobacter species* including E. cloacae * and Proteus mirabilis.*

AZACTAM is indicated for adjunctive therapy to surgery in the management of infections caused by
susceptible organisms, including abscesses, infections complicating hollow viscus perforations,
cutaneous infections and infections of serous surfaces. AZACTAM is effective against most of the
commonly encountered gram-negative aerobic pathogens seen in general surgery.

Concurrent Therapy: Concurrent initial therapy with other antimicrobial agents and AZACTAM is rec-
ommended before the causative organism(s) is known in seriously ill patients who are also at risk
of having an infection due to gram-positive aerobic pathogens. If anaerobic organisms are also sus-
pected as etiologic agents, therapy should be initiated using an anti-anaerobic agent concurrently
with AZACTAM (see DOSAGE AND ADMINISTRATION). Certain antibiotics (e.g., cefoxitin, imipen-
em) may induce high levels of beta-lactamase in vitro in some gram-negative aerobes such as
Enterobacter and Pseudomonas species, resulting in antagonism to many beta-lactam antibiotics
including aztreonam. These in vitro findings suggest that such beta-lactamase inducing antibiotics
not be used concurrently with aztreonam. Following identification and susceptibility testing of the
causative organism(s), appropriate antibiotic therapy should be continued.

CONTRAINDICATIONS: This preparation is contraindicated in patients with known hypersensitivity
to aztreonam or any other component in the formulation.

WARNINGS: Both animal and human data suggest that AZACTAM is rarely cross-reactive with other
beta-lactam antibiotics and weakly immunogenic. Treatment with aztreonam can result in hyper-
sensitivity reactions in patients with or without prior exposure. (See CONTRAINDICATIONS.)

Careful inquiry should be made to determine whether the patient has any history of hypersen-
sitivity reactions to any allergens.

While cross-reactivity of aztreonam with other beta-lactam antibiotics is rare, this drug should be
administered with caution to any patient with a history of hypersensitivity to beta-lactams (e.g.,
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-
tenance of ventilation, pressor amines, antihistamines, corticosteroids). Serious hypersensitivity
reactions may require epinephrine and other emergency measures. (See ADVERSE REACTIONS.)

Clostridium difficile associated diarrhea (CDAD) has been reported with use of nearly all anti-
bacterial agents, including AZACTAM 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.
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-
tions can be refractory to antimicrobial therapy and may require colectomy. CDAD must be con-
sidered in all patients who present with diarrhea following antibiotic use. Careful medical history
is necessary since CDAD has been reported to occur over two months after the administration of
antibacterial agents. If CDAD is suspected or confirmed, ongoing antibiotic use not directed against
C. difficile may need to be discontinued. Appropriate fluid and electrolyte management, protein sup-
plementation, antibiotic treatment of C. difficile, and surgical evaluation should be instituted as
clinically indicated.

Rare cases of toxic epidermal necrolysis have been reported in association with aztreonam in
patients undergoing bone marrow transplant with multiple risk factors including sepsis, radiation
therapy and other concomitantly administered drugs associated with toxic epidermal necrolysis.

PRECAUTIONS: General: In patients with impaired hepatic or renal function, appropriate monitor-
ing is recommended during therapy.

If an aminoglycoside is used concurrently with aztreonam, especially if high dosages of the former
are used or if therapy is prolonged, renal function should be monitored because of the potential
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
not been performed.

Genetic toxicology studies performed in vivo and in vitro with aztreonam in several standard 
laboratory models revealed no evidence of mutagenic potential at the chromosomal or gene level.

Two-generation reproduction studies in rats at daily doses up to 20 times the maximum 
recommended human dose, prior to and during gestation and lactation, revealed no evidence of
impaired fertility. There was a slightly reduced survival rate during the lactation period in the 
offspring of rats that received the highest dosage, but not in offspring of rats that received five times the
maximum recommended human dose.

Pregnancy: Pregnancy Category B: Aztreonam crosses the placenta and enters the fetal circulation.
Studies in pregnant rats and rabbits, with daily doses up to 15 and 5 times, respectively, the 

maximum recommended human dose, revealed no evidence of embryo- or fetotoxicity or terato-
genicity. No drug induced changes were seen in any of the maternal, fetal, or neonatal parameters
that were monitored in rats receiving 15 times the maximum recommended human dose of 
aztreonam during late gestation and lactation.

There are no adequate and well-controlled studies in pregnant women. Because animal repro-
duction studies are not always predictive of human response, aztreonam should be used during
pregnancy only if clearly needed.

Nursing Mothers: Aztreonam is excreted in human milk in concentrations that are less than 1 percent
of concentrations determined in simultaneously obtained maternal serum; consideration should be
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
groups is supported by evidence from adequate and well-controlled studies of AZACTAM in adults
with additional efficacy, safety, and pharmacokinetic data from non-comparative clinical studies in
pediatric patients. Sufficient data are not available for pediatric patients under 9 months of age or
for the following treatment indications/pathogens: septicemia and skin and skin-structure infec-
tions (where the skin infection is believed or known to be due to H. influenzae type b). In pediatric
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.7-10 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
of approximately 1.9 percent and 2.4 percent, respectively.

Systemic reactions (considered to be related to therapy or of uncertain etiology) occurring at an
incidence of 1 to 1.3 percent include diarrhea, nausea and/or vomiting, and rash. Reactions occur-
ring at an incidence of less than 1 percent are listed within each body system in order of decreas-
ing severity:

Hypersensitivity—anaphylaxis, angioedema, bronchospasm
Hematologic—pancytopenia, neutropenia, thrombocytopenia, anemia, eosinophilia, leukocytosis,

thrombocytosis
Gastrointestinal—abdominal cramps; rare cases of C. difficile-associated diarrhea, including

pseudomembranous colitis, or gastrointestinal  bleeding have been reported. Onset of pseudomem-
branous colitis  symptoms may occur during or after antibiotic treatment. (See WARNINGS.)

Dermatologic—toxic epidermal necrolysis (see WARNINGS), purpura, erythema multiforme, exfo-
liative dermatitis, urticaria, petechiae, pruritus, diaphoresis

Cardiovascular—hypotension, transient ECG changes (ventricular bigeminy and PVC), flushing
Respiratory—wheezing, dyspnea, chest pain
Hepatobiliary—hepatitis, jaundice
Nervous System—seizure, confusion, vertigo, paresthesia, insomnia, dizziness
Musculoskeletal—muscular aches
Special Senses—tinnitus, diplopia, mouth ulcer, altered taste, numb tongue, sneezing, nasal conges-

tion, halitosis
Other—vaginal candidiasis, vaginitis, breast tenderness
Body as a Whole—weakness, headache, fever, malaise

Pediatric Adverse Reactions: Of the 612 pediatric patients who were treated with AZACTAM in
clinical trials, less than 1% required discontinuation of therapy due to adverse events. The follow-
ing systemic adverse events, regardless of drug relationship, occurred in at least 1% of treated
patients in domestic clinical trials: rash (4.3%), diarrhea (1.4%), and fever (1.0%). These adverse
events were comparable to those observed in adult clinical trials.

In 343 pediatric patients receiving intravenous therapy, the following local reactions were noted:
pain (12%), erythema (2.9%), induration (0.9%), and phlebitis (2.1%). In the US patient population,
pain occurred in 1.5% of patients, while each of the remaining three local reactions had an inci-
dence of 0.5%.

The following laboratory adverse events, regardless of drug relationship, occurred in at least 1%
of treated patients: increased eosinophils (6.3%), increased platelets (3.6%), neutropenia (3.2%),
increased AST (3.8%), increased ALT (6.5%), and increased serum creatinine (5.8%).

In US pediatric clinical trials, neutropenia (absolute neutrophil count less than 1000/mm3) occurred in
11.3% of patients (8/71) younger than 2 years receiving 30 mg/kg q6h. AST and ALT elevations to
greater than 3 times the upper limit of normal were noted in 15–20% of patients aged 2 years or above
receiving 50 mg/kg q6h. The increased frequency of these reported laboratory adverse events may be
due to either increased severity of illness treated or higher doses of AZACTAM administered.

Adverse Laboratory Changes: Adverse laboratory changes without regard to drug relationship that
were reported during clinical trials were:

Hepatic—elevations of AST (SGOT), ALT (SGPT), and alkaline phosphatase; signs or symptoms of 
hepatobiliary dysfunction occurred in less than 1 percent of recipients (see above).

Hematologic—increases in prothrombin and partial thromboplastin times, positive Coombs’ test.
Renal—increases in serum creatinine.

OVERDOSAGE: If necessary, aztreonam may be cleared from the serum by hemodialysis and/or 
peritoneal dialysis.
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Survival rates for patients with severe
respiratory failure can approach 60%-
70% if ECMO is used early on, accord-
ing to Dr. Bartlett. The current cost of
ECMO is approximately $2,000/day, but
that will drop as the newer technology
becomes more widely adopted, he
added. In fact, advances in technology in
the past few years have made ECMO
simpler and less expensive than in the
past, and data from a randomized, con-

trolled trial showed a survival benefit 
using ECMO rather than conventional
ventilation support for severe adult 
respiratory failure. 

During a month-long “superepidemic”
of H1N1 influenza in Australia earlier
this year, 6% of hospitalized patients
were admitted to the ICU, and 2% of all
admissions (or 30% of ICU patients)
were sick enough to be treated with
ECMO, Dr. Bartlett said. 

His institution recently had to cancel
pediatric cardiac procedures because all
of its ECMO systems were in use by six
influenza patients. Since then, one
ECMO system has been kept in reserve
for conventional use in neonatology and
cardiac surgery. 

“A few years from now, when it’s rou-
tine in any ICU, this will no longer be a
problem. But right now, it’s limited by
the number of people who know how to
run” current ECMO systems, Dr.
Bartlett explained.

Dr. Charles Hoopes, FCCP, of the
University of California, San Francisco,

Optimal Use of ECMO Debated
ECMO • from page 1

isn’t convinced that ECMO will spread
to every community hospital—or even
that it should—but he does expect more
demand for it. 

“I think we’re going to see a lot more
ECMO,” but its growth probably will
mimic the development of artificial
heart programs, in which smaller hos-
pitals refer patients to tertiary-care 
centers with a higher volume of experi-
ence, he said.

That spoke-and-wheel model of care
was tested in a study that randomized
adults with severe respiratory failure to
consideration for ECMO treatment or
to conventional ventilation support and
management. After 6 months, 57 pa-
tients (63%) in the ECMO group sur-
vived without disability, compared with
41 patients (47%) of 87 in the control
group, reported Dr. Giles J. Peek of
Glenfield Hospital, Leicester, England,
and his associates in the Conventional 
Ventilation or ECMO for Severe Adult
Respiratory Failure (CESAR) trial
(Lancet 2009 [doi:10.1016/S0140-
6736(09)61069-2]).

Dr. Peek and several associates in the
study are clinicians who provide ECMO
services, and he and an associate re-
ceived travel grants from Chalice Med-
ical Ltd., which makes some of the
equipment used in ECMO. The study
was funded by public health systems in
the United Kingdom.

Although the CESAR trial is the largest
and best randomized study of adult
ECMO referral, it is unlikely to end debate
about ECMO’s role in adult critical care,
Dr. Joseph B. Zwischenberger, FCCP, and
Dr. James E. Lynch argued in an editorial
in the same issue (Lancet 2009
[doi:10.1016/S0140-6736(09)61630-5]). 

Critics will point to the relatively 
modest 16% survival benefit, the risk of
patients dying during transport to
ECMO centers, some weaknesses in the
current study’s design, and previous data
from more poorly designed studies that
favored conventional management over
ECMO, wrote Dr. Zwischenberger of
the University of Kentucky, Lexington,
and Dr. Lynch of the University of
Texas, Galveston. The authors reported
having no conflicts of interest related to
the editorial.

“I think we’re going to see an increase
in respiratory failure secondary to viral
necrotizing pneumonia, presumably re-
lated to H1N1 influenza” that will in-
crease demand for ECMO, Dr. Hoopes
said. 

If the national level of ECMO beds
can’t handle demand, how should 
patients be triaged? What should the 
criteria be for referral to an ECMO 
center? And—perhaps the greatest
quandary, he suggested—what should
be done for young patients who don’t 
recover on ECMO? 

His institution and others—including
Johns Hopkins University in Balti-
more—have had to manage young
adults with presumed H1N1 who did
not recover respiratory function after
weeks on ECMO. His program at UCSF
has had some success in using ECMO 
as a bridge to lung transplant in these
patients, but “that’s a lot more 

Continued on following page
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controversial” than providing ECMO to
allow recovery, he said. Dr. Hoopes 
reported having no conflicts of interest
related to these topics.

“We have been impressed in the last 
6 months how many people with pre-
sumed H1N1 influenza we’ve heard
about or gotten calls from,” he said.
Discussions are underway at many
ECMO centers to reach some consensus
on criteria for referring patients. The key,
Dr. Hoopes said, is to call the ECMO
center sooner rather than later, to at
least begin discussions.

“Let us know up front if someone has
been on the vent for 5 days, is young,
and is going in the wrong direction,” he
said. If you wait to use ECMO in a last-
ditch salvage attempt, as has often been
the case, half of the patients will die. 

The numbers aren’t yet available on
survival rates with earlier use of ECMO
in patients with respiratory failure from
presumed H1N1 influenza, “but they’re
definitely better than if you wait until
it’s salvage,” Dr. Hoopes added. ■

Continued from previous page

infection increases with the up-
coming flu season, there will be an
acutely increased demand for ICU care,
including the need for rescue therapies
that are not currently widely avail-
able. Clinicians and policy makers 
will need to examine feasible methods
to optimally expand and deploy ICU 
resources to meet this need,” the 
researchers wrote.

In an accompanying editorial, 
Dr. Douglas B. White and Dr. Derek C.
Angus of the University of Pittsburgh
noted that many hospitals in the United
States may not have enough physicians
with expertise in the needed rescue ther-
apies, and even those hospitals with 
expert physicians may not have the
staffing structures in place that would 

allow timely treatment 24 hours a day
( JAMA 2009 Oct. 12 [doi:10.1001/
jama.2009.1539]). 

Dr. White and Dr. Angus proposed
that care could be regionalized, with a
few hospitals accumulating experience
managing the sickest patients. 

Telemedicine consultations between
experts and physicians at outlying 
hospitals might help. In addition, hospi-
tals could make temporary staffing
changes. 

“Hospitals must develop explicit 
policies to equitably determine who
will and will not receive life-support

should absolute scarcity occur,” 
Dr. White and Dr. Angus wrote. 
“Any deaths from 2009 influenza
A(H1N1) will be regrettable, but those
that result from insufficient planning
and inadequate preparation will be 
especially tragic.” 

Within the first 28 days of critical 
illness, 24 of the 168 patients died. An 
additional five patients died within 
90 days, for an overall mortality rate of

17%. Of the deaths, 72% occurred in 
females. 

The “striking” female susceptibility to
influenza has not previously been de-
scribed, according to the researchers.
Studies during other pandemics have
found that pregnancy is a risk factor for
infection, and this may provide a partial
explanation.

Of the 50 children admitted to the
ICU, 4 (8%) died.

Virtually all of the ICU patients 
(98%) had one or more comorbidities,
and 30% had a major comorbidity.
Chronic lung disease was present in

41%, obesity in 33% (morbid obesity 
in 24%), and hypertension in 24%. 

None of the investigators reported
any relevant financial conflicts. 

The Public Health Agency of Canada,
the Ontario Ministry of Health and
Long-Term Care, the Heart and Stroke
Foundation Canada, and the Canadian
Institutes of Health Research provided
support for the Canadian study. 

Dr. White received grant funding
from the Greenwald Foundation and
from the National Institute on Aging’s
Beeson Physician Faculty Scholars 
Program. ■

Canadian ICUs Grapple With Flu
Pandemic • from page 1

MANY HOSPITALS IN 
THE UNITED STATES 

MAY NOT HAVE ENOUGH
PHYSICIANS WITH EXPERTISE

IN THE NEEDED 
RESCUE THERAPIES.

01_08_09_18ch9_11.qxp  11/2/2009  4:18 PM  Page 9



10 NEWS FROM THE COLLEGE N O V E M B E R  2 0 0 9  •  C H E S T  P H Y S I C I A N  

B Y  D R . B A R B A R A  

P H I L L I P S, F C C P  

Sleep Institute Co-Chair 

D R . N E I L  F R E E D M A N, F C C P  

Sleep Institute Member

A N D  J O H N  S TA N G E L , C C M E P

ACCP Manager of Enduring Products

In late August, the ACCP offered the
4th Sleep Medicine Board Review
Course in conjunction with its time-

honored and popular critical care and
sleep medicine board review courses.
An astounding 800 individuals regis-
tered and attended the 4-day course 
in Phoenix, AZ. (This is not quite a
record; Mr. Al Lever (personal commu-
nication; August 21, 2009) reported
that more than 1,000 individuals took
the ACCPs board review course for
critical care when the first critical care
certifying examination was offered.)

How Did This Happen, and Who Are
These People?
Both training (eg, fellowship and post-
graduate training) and credentialing
(board certification) in sleep medicine
have evolved rapidly in the last several
years. 

The American Board of Sleep Medi-
cine (ABSM) began as a rogue board,
not recognized by the American Board
of Medical Specialties (ABMS). Initially,
the ABSM was managed by the Ameri-
can Academy of Sleep Medicine
(AASM), which successfully sought
ABMS recognition. The new ABMS-
recognized Sleep Medicine Board is
housed in the American Board of

Internal Medicine (ABIM) and is con-
jointly administered by the ABIM, the
American Board of Psychiatry and
Neurology, The American Board of
Otolaryngology, and the American
Board of Pediatrics and the American
Board of Family Medicine.

The first ABIM-sponsored sleep
medicine board examination took
place on November 13, 2007. A total
of 1,880 people took the exam , and
the overall pass rate was 73%. As one
would predict, those with previous
board certification by the ABSM had
a high pass rate of 93%, while those
who did not undergo any formal
training and registered for the test
via the self-attestation pathway, did not
fare as well, with an overall pass rate of
only 59%. 

It is the ABMS’s policy that ALL new
board examinations under its umbrella
must offer a 5-year grandfather period.
Thus, clinicians who have been prac
ticing in that field are eligible to take
the new examination if they have a sig-
nificant amount of experience in the
medical practice of sleep medicine. In
other words, people who have wanted
to become board-certified in sleep
medicine but have not yet been able 
to do so are eligible to take the new
ABMS-recognized examination (which
is only offered every other year)
through the 2011 exam. This and the
upcoming Centers for Medicare &
Medicaid Services (CMS) changes re-
garding reimbursement for sleep study
interpretation likely explain the popu-
larity of the board review course just

Who Is Taking the ABSM
Sleep Medicine Board Exam?

offered. The 2009 sleep medicine 
board exam is the next-to-the last 
time one will be able to grandfather
into sleep board eligibility. After 2011,
candidates will have to have taken an
American Council on Graduate Med-
ical Education (ACGME)-accredited 
fellowship in order to be eligible.

We collected demographic data via

an audience response system from indi-
viduals who attended the ACCP Sleep
Medicine Board Review Course. This
information is of interest to those of
us in the field of sleep medicine, be-
cause it gives some insight into who is
taking the examination, the reasons
why, as well as some other useful 
information concerning basic practice
patterns. Of the 624 respondents, 
fully 87% plan to take the exam in 
November, with 10% planning to take
it in 2011. Pulmonologists made up the
largest group (74%) of individuals at
the course, followed by neurologists at
10%, pediatricians at 5%, psychiatrists
at 1%, and other (likely otolaryngolo-
gists, internists, and family medicine
practitioners) making up 10% of par-
ticipants. These data are somewhat dif-
ferent than the demographics of the
2007 ABMS test takers, in which 65%
were from the ABIM (being predomi-
nantly pulmonologists), 25% were neu-
rologists, 4% were pediatricians, and
the remaining 6% were from various
other fields. Given that the course 
was presented by the ACCP, the over-
whelming predominance of pulmo-
nologists attending the current course
was not a surprise. 

Most of the attendees preparing for
the upcoming board exam are non-
ABSM-boarded clinicians without for-
mal fellowship training in sleep
medicine. The majority (72%) of the
respondents are in private practice,
with the remaining 24% being in a clin-
ical practice setting with some teaching

responsibilities. Only 24% of the re-
spondents have the old (ABSM) Sleep
Board Credential and, as noted previ-
ously, the minority (18%) have com-
pleted a formal sleep medicine
fellowship. Most (71%) spend 40% or
less of their clinical time in the practice
to sleep medicine, and 80% read 20 or
fewer sleep studies a week. Despite re-

cent changes in the acceptance of,
and reimbursement for, portable
sleep apnea testing by CMS, the
overwhelming majority (81%) of the
respondents never order or interpret
portable sleep apnea studies. For
those of us in clinical practice, this
overwhelming lack of adoption of
portable sleep apnea testing is not a

surprise for many reasons, including
the lack of identification of the ideal
monitoring device, as well as difficulty
with reimbursement by CMS and com-
mercial payers.

Finally, with regard to accreditation
by the AASM, 60% of the respondents
work primarily in an accredited labora-
tory, and 21% are accredited by the
Joint Commission or other accrediting
body. For those who currently are asso-
ciated with labs that are not accredited
by the AASM, 47% plan to go for
AASM accreditation in the next 12
months. This push for AASM accredita-
tion may largely be driven by the
changes in reimbursement proposed by
CMS that are set to take effect in 2010.

Overall, the course was an over-
whelming success. While the final eval-
uations from all of the course
attendees are not yet available, the
overwhelming majority (75%) of al-
most 600 of the participants who have
completed their evaluations rated the
course as excellent overall. One at-
tendee described the course as “the
best organized and most comprehen-
sive course that I have ever taken. A
home run.” Similar comments have
been echoed by many other attendees. 

The astounding attendee turnout
and overall outstanding evaluations are
a testament to the group of profession-
als, including lecturers and ACCP sup-
port staff, who made presenting this
course a pleasure and an honor. Good
luck to everyone on the upcoming
board exam in November! ■
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The four major critical care profes-
sional and scientific societies have
recently renamed their collabora-

tive group as the Critical Care Societies
Collaborative. 

The societies, previously often 
referred to as the “Quad Societies,” 
include the American Association of
Critical-Care Nurses (AACN), the
American College of Chest Physicians
(ACCP), the American Thoracic 
Society (ATS), and the Society of
Critical Care Medicine (SCCM). This
group of societies has been working
together on a number of topics for the
past decade and, recently, has had an
opportunity to collaborate on several
important new areas.

For example, the US Department of
Health and Human Services (HHS) 
has asked the Critical Care Societies
Collaborative for its help in creating 
an education campaign aimed at the
members of the four societies and 
others working in our nation’s ICUs to
reduce catheter-related bloodstream 
infections. The campaign, if included
in the department’s FY 2011 budget,
would be part of a larger effort by

HHS and other government and pri-
vate organizations to reduce hospital-
acquired infections. 

After a meeting in August with Dr.
Don Wright, the principal deputy assis-
tant secretary for health and the HHS
official responsible for hospital-
acquired infections, the Collaborative
agreed to work together to submit a
proposal for an educational campaign.
Program components discussed 
following the meeting include Web-
based tools, an interactive database,
and in-person educational sessions. 

“I know I speak for the leaders of the
other societies when I say how grati-
fied we were that the HHS is looking
to our professional organizations to
achieve its goals,” said ATS President
Dr. J. Randall Curtis, FCCP, who at-
tended the August meeting, which was
part of a retreat for the leaders of the
collaborative associations. 

“Our work with HHS on reducing
hospital-acquired infections is just the
first project in what we hope will be a
series of future projects with HHS to
address innovative ways to improve 
patient care,” stated Dr. Kalpalatha K.

Guntupalli, FCCP, ACCP President. 
Last year, the Collaborative, along

with the National Association for 
Medical Direction of Respiratory Care
and the Society of Hospital Medicine,
worked together to get the Office of
Human Research Protections (OHRP)
to reconsider a ruling that Michigan
hospitals should have gotten patient

consent when instituting an “ICU
checklist” that had already been proven
to reduce catheter infections. In the
end, OHRP agreed with the Collabora-
tive’s view, and HHS went on to sup-
port, and even highlight, the checklist
as an effective tool for preventing these
infections. You can read more about
the Collaborative’s letter regarding
OHRP’s ruling about the Keystone
project and also the Collaborative’s
guidance for critical care clinicians in-
terested in understanding the potential

overlap between clinical research and
quality improvement in the ICU at
www.chestnet.org/practice/advocacy/
positionPapers/08archives.php.

The Collaborative is also considering
ways to prevent ventilator-acquired
pneumonia by examining the defini-
tion of the condition research priorities
for VAP prevention, detection, and
treatment; and the potential roles of
various federal agencies in addressing
these research issues.

During its July meeting, the 
Collaborative also agreed to send 
an Open Letter to President Barack
Obama and congressional leaders 
(below) to support initiatives, including
reimbursing physicians for talking with
patients and their families about end-of-
life issues, that the four societies believe
would lead to more compassionate care
for those who are dying. 

Among other recommendations, the
critical care associations encouraged
the development of “incentives for
clinicians, both in the inpatient and
outpatient setting, to spend time 
talking with patients and their families
and significant others about their 
values, treatment preferences, and
goals of care at the end of life and 
document these discussions so they 
are available when needed.” ■

HHS has asked the group to help reduce 
catheter-related bloodstream infections in ICUs.

Critical Care Societies Collaborative Takes On New Issues

From the Critical Care Societies Collaborative

The Critical Care Societies Collaborative repre-
sents four US-based critical care professional so-

cieties whose members include 100,000 clinicians
and scientists. Critical care is a specialty that pro-
vides care for the sickest of sick—working in inten-
sive care units (ICUs) with patients that often
require technological and expensive life-sustaining
treatments.

Our Collaborative is extremely excited about the
opportunities that exist for healthcare reform to
dramatically improve the delivery of end-of-life care
to patients with critical illness in the United States.
We are distressed to hear discussion of removing
improvements in end-of-life care from the agenda in
response to misinformation that equates improve-
ments in end-of-life care with rationing care or
denying life-sustaining treatments to those who
want it. Improving end-of-life care in acute and criti-
cal care represents a rare opportunity to improve
quality of care and simultaneously reduce costs.
Our nation cannot afford to let improving end-of-
life care become a casualty of the healthcare reform
debate.

Why should critical care societies care about end-
of-life care? One in five deaths in the US occurs in
the ICU. Studies suggest that when patients and
families have earlier and more effective communica-
tion about end-of-life care, the result is higher quali-
ty end-of-life care that minimizes ineffective
life-prolonging treatments and its associated costs
and also improves quality of life and reduces symp-
toms. Consequently, improving the communication
about end-of-life care offers us one of those rare op-
portunities to simultaneously improve quality of
care and reduce costs.

We believe healthcare reform has the potential to
dramatically improve the quality of end-of-life care

in the US and simultaneously reduce costs of care
with some simple and straightforward steps.
P Promote thorough and careful completion of
advance directives with the guidance of know-
ledgeable and skilled clinicians in outpatient 
and community settings and with appropriate 
review when patients’ condition or circumstances
change.
P Provide support for training clinicians in effective
communication techniques.
P Develop incentives for clinicians, in both 
inpatient and outpatient settings, to devote time
talking with patients, families, and significant 
others about patients’ values, treatment prefer-
ences, and goals of care at the end of life and 
document these discussions so they are available
when needed.
P Develop incentives for hospitals and other 
components of the healthcare system to coor-
dinate advance directives and improve communi-
cation about end-of-life care across institutions 
and settings. 

Does this involve withholding life-sustaining treat-
ments from those who request this care? Absolutely
not. We support, for anyone who wants it, using all
measures that are indicated and can successfully
sustain a person’s life. However, much of the
rhetoric opposing incorporation of end-of-life care
into healthcare reform legislation makes the false
assumption that such efforts will result in withhold-
ing life-sustaining treatments from those who want
such treatment. 

On the contrary, we believe that healthcare 
reform can dramatically improve the quality of
healthcare for patients with life-limiting illness or in-
jury simply by ensuring that informed patients and
families get the care that they would choose if they
were fully informed. We also believe that facilitating
communication around these difficult issues will

likely be a source of great comfort for patients and
their loved ones. 

Unfortunately, our current system does not 
allow many patients and families to make informed
choices in a timely way, doesn’t train clinicians to 
facilitate these difficult conversations with patients
and their families, and doesn’t encourage clinicians
to take the time to conduct these conversations.
Furthermore, our fragmented system means that
even if a clinician does take the time to have such 
a conversation, the information learned from the
patient about their values, goals, and treatment
preferences are often not disseminated to other 
clinicians that care for that patient. We firmly be-
lieve that improving the quality of care we provide
and reducing costs can be accomplished without
withholding the desired level of care from anyone.
But we need to change the way our healthcare 
system is organized and the way that clinicians and
hospitals prioritize end-of-life care.

We will be missing an enormous opportunity if
we allow misinformation to remove improvements
in end-of-life care from healthcare reform legisla-
tion. We sincerely hope that our government has
the wisdom and fortitude to combat misinforma-
tion and to retain efforts to improve end-of-life care
in the legislation. ■

J. Randall Curtis, MD, MPH 
President, American Thoracic Society

Beth Hammer, RN, MSN 
President, American Association of Critical-Care Nurses

Kalpalatha K. Guntupalli, MD 
President, American College of Chest Physicians

Mitchell M. Levy, MD 
President, Society of Critical Care Medicine

Open Letter to President Barack Obama and Congressional Leaders

‘REDUCING HOSPITAL-ACQUIRED
INFECTIONS IS JUST THE 

FIRST PROJECT IN WHAT WE
HOPE WILL BE A SERIES OF

FUTURE PROJECTS.’
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Important Safety Information 
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 
attention.
Adcirca contains the same ingredient (tadalafi l) as Cialis, which is used to treat erectile dysfunction (ED). The safety and effi cacy 
of combinations of Adcirca with Cialis or other PDE-5 inhibitors have not been studied. Therefore, the use of such combinations 
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 signifi cantly 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 signifi cantly 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 
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The American College of Chest
Physicians (ACCP) demonstrated
the new Tobacco Dependence Treat-

ment Tool Kit at CHEST 2009. This tool
kit is a comprehensive, evidence-based
collection of background material and 
resources designed to assist physicians
and other professionals in providing 
successful treatment for their tobacco-
using patients. Now physicians can be 
reimbursed for discussing cessation treat-
ment, so information on how to code for
these services is provided also.

Tobacco dependence is a chronic
medical condition, and physicians are
encouraged to treat it as such, just as
they would asthma, diabetes, or other
chronic conditions. This means that
patients should be placed onto a treat-
ment protocol, managed, and followed
to assess whether symptoms are im-
proving or the protocol needs to be al-
tered. Similar to the treatment of
asthma, the recommended approach
calls for the combined use of a long-
acting controller-type medication and a
short-acting reliever to alleviate break-
through withdrawal symptoms. Other
modalities, such as behavioral 
interventions, quit lines, and support
groups, are also encouraged. 

This is the 3rd edition, now online, 
of the previously titled Tobacco Cessation
Tool Kit. New to this edition are 

Tobacco Dependence Treatment
treatment algorithms, updated pharma-
cotherapeutic guidance, many new tools,
and a video demonstrating how to suc-
cessfully adopt the therapeutic approach
with tobacco-dependent patients. Many
of the tools can be downloaded directly
to your PDA. This edition also promotes
creating teachable opportunities for pedi-
atricians to work with tobacco-using par-
ents to discuss the negative effects of

second-hand smoke exposures. Informa-
tion and resources for advocating on 
behalf of smoke-free legislation, infor-
mation on tobacco treatment perfor-
mance measures, and many additional
resources are also contained in this new
edition of the tool kit. 

The ACCP Tobacco Dependence Treat-
ment Tool Kit is now available online
with unlimited access after a one-time

purchase. However, during November
2009 to January 2010, all ACCP mem-
bers will have that one-time payment
waived, thus receiving free, unlimited
access to all contents in this tool kit,
now and in the future. Gain access at
www.chestnet.org. Address questions
to Sandra Zelman Lewis, PhD,
slewis@chestnet.org, or Iram Azam 
at iazam@chestnet.org. ■

PRODUCT OF THE MONTH

CHEST 75th
Commemorative
Edition Available

Editors:
Dr. Loren J. Harris, FCCP
Dr. Glenn S. Tillotson, FCCP

This special publication high-
lights 75 seminal studies that

have been published in CHEST
since the first issue in March
1935. The top 12 are reprinted in
this commemorative edition, and
the citations for the remaining 63
articles are listed at the end. The
edition also includes:
P “ACCP 1935-2009: An Inspiring
History”
P “Introduction to 75 Years of
Publishing CHEST”
P “Three Editors’ Perspectives,”
by Editors in Chief Dr. Alfred
Soffer, Master FCCP; Dr. A. Jay
Block, Master FCCP; and Dr.
Richard S. Irwin, Master FCCP

Available from the ACCP Store
at www.chestnet.org. ■
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s  Elimination half-life allows once-daily 
dosing1

s  No routine lab testing required

s  Can be taken with or without food1

s  Available at retail and specialty pharmacies

s  Reimbursement Hotline 1-877-948-9136

s  Adcirca 40 mg at 16 weeks compared 

with placebo

 −  33-meter mean improvement of 6MWD 
in patients with PAH2

 −  44-meter improvement in treatment-naive* patients3

 −  23-meter improvement in background bosentan 
subgroup, p=NS†

s  68% reduction in relative risk of clinical 
worsening with Adcirca 40 mg at 16 weeks 

compared with placebo1,2

SIMPLE
TO START

POWER
 TO MOVE

INTRODUCING A POWERFUL NEW THERAPY FOR PULMONARY ARTERIAL HYPERTENSION (PAH)

Please see brief summary of Prescribing Information on next page.
* Treatment-naive defi ned as no treatment with a prostacyclin or analogue, L-arginine, phosphodiesterase inhibitor within 4 weeks prior to study initiation. 

†Not signifi cant.

Adcirca, a phosphodiesterase type 5 (PDE-5) inhibitor, is indicated for the treatment 

of pulmonary arterial hypertension (WHO Group 1) to improve exercise ability

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, 
fl ushing, respiratory tract infection, extremity pain, nausea, back pain, dyspepsia and nasal congestion.

References: 1. Adcirca [package insert]. Research Triangle Park, NC: United Therapeutics Corporation; 2009. 2. Galiè N, Brundage BH, Ghofrani HA, et al, for the 
Pulmonary Arterial Hypertension and Response to Tadalafi l (PHIRST) Study Group. Tadalafi l therapy for pulmonary arterial hypertension. Circulation. 2009;119:2894-2903. 
3. Data on fi le, United Therapeutics Corporation.
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Paul A. Markowski, CAE, is
the new Executive Vice
President and CEO for the

American College of Chest
Physicians. He succeeds Alvin
Lever, FCCP(Hon), as only the
fourth EVP and CEO in the 
society’s 75-year history. 

Mr. Markowski comes to the
ACCP with a robust back-

ground in health-care advocacy, communications, and 
organizational management. For the last 4 years, he has

been the Deputy Executive Vice President and Chief
Operating Officer at the American Academy of Oto-
laryngology – Head and Neck Surgery. Prior to that, he
worked with the American Medical Association for 15
years, holding such positions as Director of Federation
Relations and Advocacy Campaign Manager. Mr.
Markowski received a business degree from Marquette
University, Milwaukee, WI, and has attained his CAE
(Certified Association Executive). He holds memberships
in the American Society of Association Executives
(ASAE), the American Association of Medical Society 
Executives (AAMSE), and the Association Forum of

Chicagoland. “I am truly honored to be only the fourth
EVP and CEO of the ACCP. I am excited about the op-
portunity and look forward to working with a dynamic,
forward-thinking organization,” noted Mr. Markowski. 

His predecessor, Al Lever, held the CEO position at the
ACCP for 18 years. “Under his stewardship, the ACCP
has become recognized as the premier professional orga-
nization for practitioners of clinical chest medicine. We
look forward to Mr. Lever’s continued consultation and
support of the College and The CHEST Foundation,”
commented Dr. James A. L. Mathers, Jr., FCCP, Imme-
diate Past President of the College. ■

ACCP Welcomes New CEO

PAUL A. 
MARKOWSKI, CAE
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ADCIRCATM (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 I) 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.
PDE5 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 pulmonary 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:

Use with Alpha Blockers and Antihypertensives
PDE5 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 PDE5 inhibitors and alpha blockers may be affected by other variables, including intravascular volume depletion and use of other 
antihypertensive drugs.
Use with Alcohol
Both alcohol 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.
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.

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)
Because of limited clinical experience in patients with mild to moderate hepatic cirrhosis, consider a starting dose of 20 mg once daily 
ADCIRCA.

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 PDE5 Inhibitors
Tadalafil is also marketed as CIALIS. The safety and efficacy of taking ADCIRCA together with CIALIS or other PDE5 inhibitors have not been 
studied. Inform patients taking ADCIRCA not to take CIALIS or other PDE5 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. Although 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:
s�(YPOTENSION  s�6ISION�LOSS  s�(EARING�LOSS  s�0RIAPISM
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 � 9% of patients in the ADCIRCA 40 mg group and occurring more frequently than with placebo.

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

EVENT
Placebo (%) 

(N=82)

ADCIRCA 
 20 mg (%) 

(N=82)

ADCIRCA  
40 mg (%) 

(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)

EVENT
Placebo (%) 

(N=82)

ADCIRCA 
 20 mg (%) 

(N=82)

ADCIRCA  
40 mg (%) 

(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 PDE5 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 PDE5 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
PDE5 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
PDE5 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 II 
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
It is 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
Of 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.
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BID nebulized
PERFOROMIST Inhalation Solution 
is fast acting, long lasting

s�/NSET�OF�RELIEF�IN�AS�SOON�AS���MINUTES
WITH�BRONCHODILATION�LASTING����HOURS���

s�.O�EVIDENCE�OF�TACHYPHYLAXIS�*

s�0OSITIVE�IMPACT�ON�PATIENTS��ABILITY
TO�FUNCTION�

Help COPD patients become
more active with nebulized
PERFOROMIST Solution.

Cassie has COPD and is
physically challenged with
rheumatoid arthritis

© Dey, L.P. 2009. All rights reserved. Printed in the USA for USA residents only. 05/09 C9-730-00
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MANY COPD PATIENTS COULD

References: 1. Gross NJ, Nelson HS, Lapidus RJ, et al;
Formoterol Study Group. Efficacy and safety of formoterol
fumarate delivered by nebulization to COPD patients. Respir
Med. 2008;102(2):189-197. 2. Perforomist Prescribing
Information. Napa, CA: Dey, LP; 2007.

(formoterol fumarate) Inhalation Solution

®

Expanding Possibilities

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.

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 Safety Information

PERFOROMIST Inhalation Solution belongs to a 
class of medications known as long-acting
beta2-adrenergic agonists (LABAs). LABAs may 
increase the risk of asthma-related death. Data 
from a large placebo-controlled US study
comparing the safety of another LABA (salmeterol) 
or placebo added to usual asthma therapy showed 
an increase in asthma-related deaths in patients 
receiving salmeterol. This finding with salmeterol 
may apply to formoterol (a LABA), the active
ingredient in PERFOROMIST Inhalation Solution.

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

*Tolerance to the effects of inhaled beta2-agonists
can occur with regularly scheduled, chronic use.

Please see Brief Summary of full Prescribing
Information, including Boxed Warning,
on following page.

perforomist.com
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M O N T R E A L —  Patients with hypo-
glycemia at the time of hospitalization
for community-acquired pneumonia
have an increased risk of death, com-
pared with patients with normo-
glycemia, according to a study reported
at the World Diabetes Congress.

“Hypoglycemia is an easy-to-measure
variable on admission, and should be a
red flag to alert physicians to possible
high-risk pneumonia patients,” said John-
Michael Gamble from the University of
Alberta School of Public Health in Ed-
monton, Alta.

Because an influx of community-
acquired pneumonia (CAP) cases result-
ing from pandemic influenza A(H1N1) is
expected in hospital intensive care units,
quick recognition of high-risk factors is
particularly attractive, Mr. Gamble said. 

His prospective study included 956 CAP
patients admitted to six Edmonton hos-
pitals between 2000 and 2002, for whom
random venous blood glucose tests mea-
sured 6.1 mmol/L or lower. Hypo-
glycemia was defined as a measurement
less than 4.0 mmol/L, and normo-
glycemia was defined as a measurement
between 4.0 mmol/L and 6.1 mmol/L. 

The primary outcome of the study was
in-hospital mortality. Secondary outcomes
included 30-day and 1-year mortality. The
mean age of the patients was 65 years, and
15% resided in nursing homes.

Hypoglycemia was present at hospital
admission in 54 patients (6%); among
those patients, less than half (46%) were
previously diagnosed diabetes patients.

The mortality rate was significantly
greater at all time points among patients
with hypoglycemia at admission, com-
pared with normoglycemic patients, re-
ported Mr. Gamble. The in-hospital and
30-day mortality rates were both 20% for
patients with hypoglycemia at admis-
sion, compared with 9% and 10%, re-
spectively, in those with normoglycemia. 

Similarly, at 1 year, patients with hy-
poglycemia at admission had a 35% mor-
tality rate, compared with 25% in those
patients with normoglycemia.

In addition to adjusting for age, sex, co-
morbidities, medication, and nursing
home residence, the study adjusted for
pneumonia severity index (PSI), smoking
status, presence of advanced directives,
previous pneumococcal vaccine, and di-
rect admission to the ICU. Several addi-
tional sensitivity analyses included clinical
markers of physiologic stress, exclusion
of patients admitted to the ICU, and ex-
clusion of patients with diabetes.

Whether high or low, blood glucose ab-
normalities in general “may serve as a
marker for sicker patients,” commented
Dr. Silvio Inzucchi, professor of medicine
and clinical director of the section of en-
docrinology at Yale University, New
Haven, Conn. Among nondiabetic pa-
tients, blood glucose abnormalities may be
“particularly dangerous,” Dr. Inzucchi ex-
plained in a presentation at the meeting.

Endocrinologists and intensivists are
facing a “pendulum swing” regarding in-

Hypoglycemia Increased Mortality in CAP
patient glucose control, Dr. Inzucchi 
noted, in light of a recent publication sug-
gesting “very surprisingly” that intensive
versus conventional control of hyper-
glycemia is associated with a 15-fold in-
crease in hypoglycemia and significantly
higher mortality (27.5% versus 24.9%)
(N. Engl. J. Med. 2009;360:1283-97).

As a result, Dr. Inzucchi helped draft the
recent American Association of Clinical
Endocrinologists and American Diabetes
Association Consensus Statement on 

Inpatient Glycemic Control, which rec-
ognizes the potential hypoglycemic risks 
of intensive control and recommends 
relaxing target blood glucose levels 
(Diabetes Care 2009;32:1344-5). “In the
case of CAP, we need to look at the risks
and benefits of treating admission hypo-
glycemia,” commented Mr. Gamble.

Although Mr. Gamble’s study did not
look at the causes of admission hypo-
glycemia, almost half of the study 
subjects had diabetes, with hypoglycemia

likely resulting from their medication.
“For the others, comorbidities that 
they had in addition to the pneumonia
may have caused spontaneous hypo-
glycemia,” Mr. Gamble said.

Mr. Gamble said he had no conflicts of
interest. Dr. Inzucchi declared paid lec-
turing with Novo-Nordisk, an advisory
board agreement with Medtronic, re-
search sponsored by Eli Lilly Co., and
CME program participation in which
Sanofi-Aventis was a funding source. ■
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n (%)
123 (100)
6 (4.9)

6 (4.9) 

4 (3.3) 

4 (3.3) 

3 (2.4) 

3 (2.4) 

3 (2.4) 

n (%)
114 (100)
4 (3.5)

3 (2.6)

2 (1.8)

2 (1.8)

2 (1.8)

1 (0.9)

0 (0)

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

Total Patients 
Diarrhea 

Nausea 

Nasopharyngitis

Dry Mouth 

Vomiting 

Dizziness 

Insomnia 

PERFOROMIST® (formoterol fumarate)  
Inhalation Solution
20 mcg/2 mL vial

BRIEF SUMMARY

The following is a brief summary; please see full prescribing information for complete
product information

WARNING: INCREASED RISK OF ASTHMA-RELATED DEATH

Long-acting beta2-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 
beta2-adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an
increase in asthma-related deaths in patients receiving salmeterol. This finding with salmeterol  
may apply to formoterol (a long-acting beta2-adrenergic agonist), the active ingredient in 
PERFOROMIST Inhalation Solution. [see 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 [see 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 [see BOXED WARNING]
Data from a large placebo-controlled study in asthma patients showed that long-acting beta2-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 beta2-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% CI 1.25,15.34). The increased risk of asthma-related death may represent 
a class effect of the long-acting beta2-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 beta2-agonist.

When beginning PERFOROMIST Inhalation Solution, patients who have been taking inhaled, short-
acting beta2-agonists on a regular basis (e.g., four times a day) should be instructed to discontinue 
the regular use of these 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 beta2-agonist and instruct the patient how it should be used. Increasing 
inhaled beta2-agonist use is a signal of deteriorating disease for which prompt medical attention is 
indicated. COPD may deteriorate acutely over a period of hours or chronically over several days or  
longer. If PERFOROMIST Inhalation Solution no longer controls the symptoms of bronchoconstriction,
or the patient’s inhaled, short-acting beta2-agonist becomes less effective or the patient needs
more inhalation of short-acting beta2-agonist than usual, these may be markers of deterioration of 
disease. In this setting, a re-evaluation of the patient and the COPD treatment regimen should be 
undertaken at once. Increasing the daily 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 
Beta2-Agonists
As with other inhaled beta2-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 beta2-agonists, as an overdose may result. Clinically significant cardiovascular effects and
fatalities have been reported in association with excessive use of inhaled sympathomimetic drugs.

Paradoxical Bronchospasm
As with other inhaled beta2-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 beta2-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 beta2-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 beta2-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].

Beta2-Agonist Adverse Reaction Profile 
Adverse reactions to PERFOROMIST Inhalation Solution are expected to be similar in nature to other 
beta2-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

1
 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.

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 Beta2-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 [see 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 beta2-agonists, should be administered with extreme caution to patients 
being treated with monoamine oxidase inhibitors, tricyclic antidepressants, or drugs known to
prolong the QTc interval 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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Medical imaging exposes a signifi-
cant portion of patients to vari-
ous doses of ionizing radiation,

and in some cases, to substantial doses,
potentially increasing the associated risk
of cancer, according to findings of a ret-
rospective cohort study.

The results are based on an analysis of

952,420 nonelderly adults who were en-
rolled in United Healthcare’s database
between Jan. 1, 2005, and Dec. 31, 2007,
and living in one of five U.S. markets:
Arizona, Dallas, Orlando, South Florida,
and Wisconsin.

Roughly 70% of the study population un-
derwent at least one imaging exam during
the 3-year study period, “resulting in mean
effective doses that almost doubled what
would be expected from natural sources

alone,” wrote Dr. Reza Fazel, assistant pro-
fessor of cardiology at Emory University,
Atlanta, and her coinvestigators.

While most patients received less than
3 millisievert (mSv) per year—which was
considered low exposure—there was a
sizable minority of patients who received
moderate, high, or very high radiation
doses, they wrote. 

CPT codes for imaging procedures in-
volving radiation were used to identify

claims from hospitals, outpatient facili-
ties, and physicians’ offices. They ex-
cluded procedures in which radiation
was specifically delivered for therapeutic
purposes, such as high-dose radiation
for cancer. Procedures were categorized
by technique: plain radiography, CT, flu-
oroscopy (including angiography), and
nuclear imaging. They also categorized
the procedures by area of focus: chest
(including cardiac imaging), abdomen,

Medical Imaging Can Add Up to High Radiation Doses
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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/m2 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/m2 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
Of 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/m2 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).

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 beta2-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/m2 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 
beta2-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 beta2-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 beta2-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 beta2-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
2
-agonists

Patients should be informed that treatment with beta2-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 [see ADVERSE REACTIONS,
Beta2-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.
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pelvis, arm or leg, head and neck (in-
cluding brain), multiple areas (including
whole-body scanning), and unspecified.

To account for the possibility of pro-
cedure overlap, subjects were limited to
one procedure per day that involved the
same type of technique and the same
anatomical area, selecting the highest
dose.

Estimates of typical effective doses from
published literature were used to approx-
imate radiation exposure for each imaging
procedure. The effective dose is an 
inexact measure of the overall detrimen-
tal biologic effect from radiation exposure. 

Patients were stratified by gender and
age; 52% were women. The researchers
calculated effective doses for the popula-
tion overall and for each age-based and
sex-based group and categorized them by
dose: low (no more than 3 mSv/year year,
the background level of radiation from
natural sources in the United States), mod-
erate (3-20 mSv/year, the upper annual
limit for occupational exposure for at-risk
workers, averaged over 5 years), high (20-
50 mSv/year, the upper annual limit for
occupational exposure for at-risk workers
in any given year), and very high (greater
than 50 mSv/year). 

A total of 3,442,111 medical imaging
procedures associated with 655,613 pa-
tients were identified in the 3-year 
period. The average number of proce-
dures per person per year was 1.2 and
median number was 0.7/person per
year. The mean effective dose was 
2.4 mSv/person per year with a median
effective dose of 0.1 mSv/year.

The proportion of patients undergoing
at least one procedure during the study
period increased with age—from 50% in
those aged 18-34 years to 86% in those
aged 60-64 years. A total of 79% of
women underwent at least one proce-

dure during the study period, compared
with 60% for men (N. Engl. J. Med.
2009;361:849-57).

Moderate doses occurred at an annual
rate of 199 per 1,000 patients. High and
very high doses occurred at annual rates
of 19 and 2 per 1,000 patients, respectively.
“Each of these rates rose with advancing
age,” noted Dr. Fazel.

“Generalization of our findings to the
United States suggests that these proce-
dures lead to cumulative effective doses
that exceed 20 mSv per year in approx-
imately 4 million Americans,” the re-
searchers wrote.

Myocardial perfusion imaging ac-
counted for almost a quarter of the total
effective dose (22%). CT of the abdomen,
pelvis, and chest accounted for 38% of the
total effective dose. “CT and nuclear imag-
ing accounted for 21% of the total num-
ber of procedures and 71.4% of the total
effective dose,” the researchers reported.
By anatomical site, chest procedures ac-
counted for 45% of the total effective
dose. Lastly, the bulk of the total effective
dose—82%—was delivered in outpatient

settings, primarily physicians’ offices.
The findings are concerning, particu-

larly for patients who undergo several
imaging tests in a short period of time,
Dr. Michael S. Lauer wrote in an ac-
companying editorial (N. Engl. J. Med.
2009;361;841-3). “Irradiation represents
a direct danger imposed by a physician’s
decision to refer a patient for imaging.
Though the danger may be small, it is cu-
mulative and hence of particular rele-
vance to the small but substantial
minority of patients.”

Physicians will need to take a careful
history to assess the cumulative dose of
radiation that a specific patient has 
already received, and this specific risk
should be conveyed to the patient, 
noted Dr. Lauer, who is director of the
prevention and population sciences 
division of the National Heart, Lung,
and Blood Institute in Bethesda, Md.

Dr. Fazel reported that she has no 
relevant conflicts of interest, though 
several of her coauthors reported sig-
nificant relationships with pharmaceu-
tical and medical imaging companies.
Dr. Lauer reported that he has no rele-
vant conflicts of interest. ■

Dr. Philip Marcus, MPH, FCCP,
comments: We have adopted new imaging
procedures to aid in the diagnosis of
many illnesses, many of which are directed
toward the early detection of malignancy.
However, even with good intentions, there
may be unintentional consequences. We
need to keep in mind that multiple imaging
procedures carry a risk.

Imaging may lead to cumulative annual
doses above 20 mSv in 4 million people.
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significant differences in perioperative
morbidity or mortality or late postopera-
tive lung function between the two pro-
cedures (Ann. Thorac. Surg. 1995;
60:615-22).

Patients in the LCSG trial had tumors
with a median size of nearly 3 cm, but
in the intervening time since they en-
rolled, improvements in cancer detection
with CT scanning have made it possible
to detect tumors smaller than 2 cm. 

Furthermore, nearly one-third of the
patients who underwent sublobar resec-
tion in that trial received a wedge resec-
tion, even though it is considered to be
a “lesser procedure” than segmentecto-
my, Dr. Broadus Z. Atkins of the division
of thoracic surgery at the Durham
(N.C.) Veterans Affairs Medical Center
said in an interview. 

Subsequent retrospective studies of
patients who underwent sublobar resec-
tion with segmentectomy or wedge re-
section for peripheral stage I NSCLC of
2 cm or less in size found survival rates
similar to those of patients who under-
went lobectomy. Further support for a 
2-cm cutoff for performing segmentec-
tomy came from the International As-
sociation for the Study of Lung Cancer’s
decision to subdivide stage T1 NSCLC
into T1A (2 cm or less) and T1B (2-3 cm),

based on survival differences seen in an
analysis of thousands of patients with
stage I NSCLC, Dr. Altorki said in an 
interview.

A switch from lobectomy to lung-
sparing surgical techniques such as seg-
mentectomy or wedge resection for
tumors less than 2 cm in size on CT is
analogous to the evolution of the use of
lumpectomy vs. mastectomy for small
breast cancers detected by mammogra-
phy, he said. 

“As diagnostic modalities and tech-
nologies improve, you find tumors at
earlier and earlier stages. Therefore, the
treatment options have to keep up with
these improvements in technology. You
cannot continue to offer the same treat-
ments that were predicated on larger tu-
mors that are more advanced,” said Dr.
Altorki, professor of cardiothoracic
surgery and director of the division of
thoracic surgery at New York–Presby-
terian Hospital, New York.

To determine if disease-free survival
after sublobar resection (segmentectomy
or wedge resection) is noninferior to
lobectomy, Dr. Altorki and his colleagues
are currently enrolling patients at about
120 centers in the United States, Canada,
and Australia in a phase III trial (labeled
as Cancer and Leukemia Group B

140503). They hope to randomize more
than 700 patients with pathologically
confirmed, stage IA NSCLC 2 cm or less
in size and negative lymph nodes in the
hilum and mediastinum to either proce-
dure. They plan to use either open
surgery or video-assisted thoracoscopy.
Patients will have follow-up visits every
3 months for the first year, then every 6
months in the second year, and annual-
ly for up to 5 years. Final outcomes for
the trial’s primary end point will not be
available until 2012.

If the CALGB 140503 trial demon-
strates equivalent survival between the
two procedures, segmentectomy should
preserve lung function in patients who
intrinsically have less lung function be-
cause of their age and status as current
or former smokers. Patients who devel-
op a second primary tumor after being
cured of the first one will have more
treatment options for the second tumor,
he said.

Dr. Altorki noted that a similar, but
larger, randomized trial is underway in
Japan.

Dr. Atkins said that he and his col-
leagues at the VA have been performing
segmentectomy most often in patients
who have undergone a previous lung re-
section or in those known to have poor
lung function without a previous resec-
tion. The CALGB 140503 trial should
help to determine if segmentectomy
can be extended to patients who are

otherwise “healthy” who would have
previously undergone lobectomy, he
said.

The trial is sponsored by the Cancer
and Leukemia Group B, the National
Cancer Institute, the Radiation Therapy
Oncology Group, the American College
of Surgeons Oncology Group, and the
Southwest Oncology Group. For more
information about the CALGB 140503
trial, visit clinicaltrials.gov/ct2/show/
NCT00499330. ■

Dr. Richard Fischel, FCCP, comments:
This article accurately and succinctly
describes a trial that is critical to the future
treatment of lung cancer. We often quote
the old data as a reason to resect a quart of
lung tissue to remove a pea-sized tumor.
The morbidity for older and sicker patients
should not be underestimated.

Segmentectomy Debated
NSCLC • from page 1

CT shows peripheral NSCLC less than
2 cm and treated with segmentectomy.
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S A N F R A N C I S C O —  Sacred cows may
become an endangered species if Dr.
Fergus Macbeth has his way.

A self-described heretic, the director of
the Centre for Clinical Practice of the
U.K. National Institute for Health and
Clinical Excellence harbors serious
doubts about the use of concurrent
chemotherapy and radiation for patients
with inoperable stage III non–small cell
lung cancer.

Asked to speak on the topic, “When is
Concurrent CT-RT Not the Treatment of
Choice in Inoperable Stage III Disease?”
at the World Conference on Lung Can-
cer, he had a simple answer: “Always.”

Punctuating his talk with slides of
burnings at the stake, Dr. Macbeth argued
that the trials pointing to level I evidence
of superiority of concurrent CT/RT are
not reflective of patients in the real world,
that the survival gains are minuscule, and
that the toxicity costs are great. From a
practical standpoint, he noted, many eli-
gible patients fail to receive concurrent
therapy because medical oncology and ra-
diation oncology departments have diffi-
culties coordinating the complex regimen.

The session generated heated ques-
tions from the audience, with many at-

tendees insisting that the whole point of
clinical trials is to determine in a con-
trolled way which treatment approach is
best. They scoffed at the notion of dis-
missing such hard-fought conclusions,
particularly for patients who do fit the
profile of those treated in clinical trials.

Dr. Walter J. Curran Jr., professor and
chair of radiation oncology at Emory
University in Atlanta, opened the med-
ical oncology session by reviewing the
history of treatment for stage III disease.

Prior to the mid-1980s, most patients
received what he termed “no chemo, no
surgery, only ‘beamo,’” following a
metastatic work-up with CT and bone
scans. He described a standard 6-week
course of radiation therapy (often in-
cluding elective nodal irradiation) with
fluoro-based simulation. The 3-year me-
dian survival was 9.6 months.

The CALGB (Cancer and Leukemia
Group B) 8433 trials ushered in a new par-
adigm by demonstrating a 4.1-month im-
provement in median survival when
patients underwent a sequential regimen
that began with chemotherapy (cisplatin
and vinblastine), followed by radiation.

Subsequent trials extended the sur-
vival window even further (to 19-27
months) when chemotherapy and radi-
ation were given concurrently. “This rep-
resents a tripling of survival in a

common malignancy ... a remarkable
improvement,” Dr. Curran said.

Dr. Macbeth’s point is that the devil is
in the details of such trials, which he con-
tends really reflect improvement in pa-
tients who have a good performance

status and baseline hemoglobin, a small
tumor volume, few comorbidities or tho-
racic symptoms, and minimal weight loss.

All speakers agreed that only about
25% of patients present with such a rosy
clinical picture. “What about the other
75% of patients? There are few successful
trials for them,” Dr. Curran acknowl-
edged. “It is very difficult to define stan-
dard of care for lower [performance
status] patients.” Elderly patients represent
yet another challenge, even when they
have a good performance status, he said. 

Dr. Macbeth cited meta-analyses that
show “spookily similar results,” namely, a
4%-5% improvement in survival, but a

near doubling of treatment-related deaths
when aggressive concurrent radiation 
and chemotherapy regimens are used. A
nearly sixfold increase in esophagitis is also
troubling, he said at the meeting, which
was sponsored by the International Asso-
ciation for the Study of Lung Cancer.

One possibility that has never been
studied is the potential advantage of in-
tensive continuous radiation therapy up
front (as opposed to conventional regi-
mens), followed by cisplatin-based
chemotherapy, which might offer the
same efficacy benefits of concurrent ther-
apy without the problematic side effects,
said Dr. Macbeth. “Give the most effective
treatment first,” he argued. “In my view,
it’s CHART [Continuous Hyperfraction-
ated Accelerated Radiotherapy], and give
it as soon as possible,” he said.

Dr. Macbeth reported no financial dis-
closures. Dr. Curran has received consul-
tant fees from AstraZeneca, Bristol-Myers
Squibb Co., Genentech BioOncology, Eli
Lilly & Co., and ImClone Systems Inc. ■

Dr. W. Michael Alberts, FCCP, comments:
Challenging conventional wisdom, even
when that wisdom is based on solid
experimental data, is often healthy. The
challenge may confirm the conventional
wisdom or may spur additional research.
Both results are salutary.

Concurrent Therapy for Stage III NSCLC Spurs Debate

There was a near
doubling of
treatment-related
deaths with
concurrent
radiation and
chemotherapy.

DR. MACBETH

16_20ch9_11.qxp  11/2/2009  4:36 PM  Page 19



20 CARDIOTHORACIC SURGERY N O V E M B E R  2 0 0 9  •  C H E S T  P H Y S I C I A N  

Preorder and Save
www.chestnet.org

(800) 343-2227 or 

(847) 498-1400

Coding for

Chest Medicine

American College of Chest Physicians

A Practice Management Tool

2010

critical

care
sleep

pulmonary

Specialty Medicine. Specialty Codes.

Special Offer
Preorder by December 1 for a special pre-

print offer. Books will ship December 2009.

Preprint price: $98 (plus S&H)

After December 1: 

ACCP Member $125 Nonmember $160

Product #1804

Sleep Medicine iPhone® App
BDDQ.TFFL™

Availa
ble 

on iTunes® 

ACCP-SEEK™ Sleep 

Medicine App: 

Get the full edition  

on your iPhone® or  

iPod touch®.

*CME is not available for this product.

Learn more at www.chestnet.org/iSEEK, 

or visit the iTunes® App Store and search for “ACCP-SEEK.”

B Y  J A N E  S A L O D O F  M A C N E I L

Else vier  Global  Medical  Ne ws

Results of a pivotal phase III trial that
led to approval of pemetrexed as
the first maintenance therapy in lo-

cally advanced or metastatic nonsqua-
mous non–small cell lung cancer have
been published online by the Lancet. 

Pemetrexed (Alimta) maintenance im-
proved median overall survival by 2.8
months and median progression-free sur-
vival by 1.7 months in the placebo-con-
trolled, 663-patient trial, according to
the paper by lead author Dr. Tudor
Ciuleanu of the Cancer Institute Ion
Chiricuta, Cluj-Napoca, Romania, and
his coinvestigators in the 20-country
study (Lancet 2009 Sept. 19
[doi:10.1016/S0140-6736(09)61497-5]).

An accompanying commentary raised
questions about the poststudy treatment
of patients who progressed, however, and
called for caution in interpreting the re-
sults (Lancet 2009 Sept. 19 [doi:10.1016/
S0140-6736(09)61598-1]). 

Eli Lilly & Co. sponsored the trial,
which was conducted at 83 centers. The
principal investigator, Dr. Chandra P. Be-
lani of Penn State Cancer Institute in
Hershey, Pa., presented the results earli-
er this year at the American Society of
Clinical Oncology’s annual meeting. 

Starting in March 2005, investigators
enrolled 745 adult patients with ad-
vanced stage IIIB or IV non–small cell
lung cancer (NSCLC) that had not pro-
gressed during four cycles of platinum-
based chemotherapies. 

After exclusions of 82 patients, mostly
for not meeting study criteria, 663 pa-
tients were randomized on a 2:1 basis

(441 to pemetrexed and 222 to placebo).
Pemetrexed was delivered intra-

venously at 500 mg/m2 on day 1 of 21-
day cycles until disease progression. Both
study arms also received best supportive
care. Intent-to-treat analyses were based
on all 663 patients at a median follow-up
from randomization of 11.2 months.

Median progression-free survival, the
primary end point, lasted significantly
longer in the pemetrexed arm than the
placebo arm (4.3 months vs. 2.6 months,
respectively; hazard ratio, 0.50; P = less

than .0001) by investigator assessment.
The improvement in median overall sur-
vival also favored pemetrexed signifi-
cantly (13.4 months vs. 10.6 months;
HR, 0.79; P = .12). Response and disease-
control rates were reported to be better
in the pemetrexed arm as well.

Although grade 3 or higher adverse
events were more common with peme-
trexed (16% vs. 4%), as were drug-relat-
ed discontinuations (5% vs. 1%), the
investigators found the drug to be well
tolerated and not the cause of any treat-
ment-related deaths.

However, a “striking difference” in the
treatments that patients in the two arms
of the trial received after disease pro-
gression was a cause for concern, noted
the authors of the accompanying edito-
rial, Dr. Thomas E. Stinchcombe of the
University of North Carolina at Chapel
Hill and Dr. Howard L. West of the
Swedish Cancer Institute in Seattle. Just
over half of the pemetrexed group (227
patients, or 51%) received systemic ther-
apy vs. about two-thirds of the placebo
arm (149 patients, or 67%).

Until the timing of maintenance ther-
apy can be dissociated from differences
in access to effective second-line thera-
pies, they suggested the following: “For
patients who have a response or stable
disease with first-line chemotherapy,

who tolerated platinum-based therapy
without limiting toxicity while main-
taining a good performance status, and
who desire to continue therapy, mainte-
nance therapy is an appealing consider-
ation. However, if patients have had
substantial toxicity with first-line thera-
py or desire a treatment-free interval,
close monitoring and starting timely sec-
ond-line therapy at disease progression
remains an appropriate alternative.”

Some trial investigators, including Dr.
Ciuleanu and Dr. Belani, disclosed rela-
tionships with Eli Lilly; four of the study
authors were company employees with
stock ownership. Dr. Stinchcombe and
Dr. West disclosed serving on the 
speakers bureau of Lilly Oncology. ■

¹See an interview at www.youtube.com/
watch?v=9S_-jhW_FoE.

Dr. W. Michael Alberts, FCCP, comments:
Most lung cancer treatment guidelines have
suggested that patients with responsive or
stable metastatic disease should continue to
undergo chemotherapy for 4-6 cycles, followed
by observation. Based on this study,
“maintenance” chemotherapy in patients with
nonsquamous stage IV lung cancer who have
responded or have stable disease after initial
chemotherapy may become a more frequently
employed option.

Pemetrexed Improved Lung Cancer Survival

Median
progression-free
survival lasted
significantly
longer in 
the pemetrexed
arm.

DR. BELANI

¹
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October 30 - November 4, 2010

Vancouver, BC, Canada

CHEST 2010 Opportunities

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

Learn more and submit online at  

www.chestnet.org.

Submission deadline: November 24

Call for Nominations for Honor  

and Memorial Awards and Lectures

During CHEST 2010, the ACCP will honor physicians 

for advancing work in specific areas of chest medi-

cine, mentorship and training, furthering the work 

of the ACCP, and more. Nominations for Honor and 

Memorial Awards and Lectures are being accepted 

now. Review the list of awards and lectures, then 

nominate colleagues who should be recognized for 

their distinguished work.

Nominate at  

www.chestnet.org/CHEST/honorLectures/index.php.

Nomination deadline: December 15

B Y  S U S A N  L O N D O N

Else vier  Global  Medical  Ne ws

S E A T T L E —  Sleep disturbances during
pregnancy increase the risk of adverse
perinatal outcomes, such as gestational
diabetes and cesarean delivery, according
to an overview of research presented at
the annual meeting of the Associated
Professional Sleep Societies.

“Sleep disturbances are common 
during pregnancy,” said Bilgay Izci Balser-
ak, Ph.D., of the University of Glasgow
(Scotland) Sleep Centre. “The majority of
pregnant women experience some level
of sleep disturbance, especially in the
third trimester of pregnancy.”

A 2007 poll conducted by the Na-
tional Sleep Foundation, Washington,
found that 84% of pregnant women re-
ported experiencing sleep problems at
least a few nights per week, she noted.
This compared with 67% of all women
surveyed.

Altered sleep during pregnancy stems
from a variety of hormonal, physio-
logic, and psychological factors, 
according to Dr. Balserak. Those factors
can affect sleep directly, as in the case 
of progesterone causing sedation, or 
indirectly, as in the case of heartburn 
or nocturia causing awakenings.

The sleep disturbances seen during

pregnancy include both nocturnal 
perturbations (poor sleep quality, in-
somnia, and frequent awakenings) and
daytime symptoms (fatigue and daytime
sleepiness), she noted. Pregnancy-related
changes can also trigger frank sleep dis-
orders or exacerbate preexisting ones.

The acute sleep loss or fragmented sleep
that result from sleep disturbances “can
cause adverse perinatal outcomes,” she
said. Retrospective and prospective 
studies, for example, have shown that
pregnant women with sleep-disordered
breathing have a two- to fivefold increased
risk of developing gestational diabetes 
after body mass index is taken into ac-
count (Am. J. Respir. Crit. Care Med.
2007;175:A996, and Sleep 2009;32:A320-1).

Other research has linked sleep distur-
bances to birth outcomes. For instance,
compared with women with a total sleep
time of at least 7 hours in late pregnancy,

women with a total sleep time of less than
6 hours or 6-6.9 hours have sharply ele-
vated odds of cesarean delivery (odds 
ratios, 4.5 and 3.7, respectively) (Am. J.
Obstet. Gynecol. 2004;191:2041-6).
Women sleeping less than 6 hours also
have longer labor, on average, than those
sleeping at least 7 hours (29 vs. 18 hours).

Several studies have found correlations
between unfavorable sleep parameters in
late pregnancy and elevated levels of de-
pressive symptoms, both at that time and
in the early post partum period, Dr.
Balserak noted.

In a study conducted among women in
the third trimester of pregnancy that used
the Center for Epidemiologic Studies-De-
pression (CES-D) scale, relative to their
nondepressed counterparts (CES-D score
less than or equal to 15), depressed women
(CES-D score of 16 or greater) had a
greater frequency of sleep disturbances
overall, as well as a longer latency to sleep
onset ( J. Perinat. Neonatal Nurs. 2007;
21:123-9).

“Early recognition, management, and
treatment of sleep disturbances are im-
portant to prevent adverse perinatal out-
comes,” Dr. Balserak asserted. However,
she added, there are currently no prac-
tice parameters when it comes to screen-
ing for and managing sleep disturbances
during pregnancy. “Regarding manage-

ment, nonpharmacologic interventions
should be considered as the first choice,
including lifestyle modifications and cog-
nitive behavioral therapy strategies,” she
said.

Providers should encourage women
to adopt healthy lifestyle behaviors,
such as daily exercise, that may im-
prove sleep, Dr. Balserak said. And they
should counsel women about measures
to address specific symptoms disrupting
sleep, such as modifying eating habits to
reduce heartburn.

“If pharmacological treatment is nec-
essary, it should be used with caution due
to potential side effects on the fetus,” she
concluded.

Dr. Balserak reported that she had no
relevant conflicts of interest. ■

Dr. Paul Selecky, FCCP, comments: In
addition to the author’s findings, snoring
during pregnancy is associated with an
increase in hypertension, pre-eclampsia,
and fetal growth restriction, all presumably
related to obstructive sleep apnea. Although
the snoring may be unique to pregnancy
with the enlarged uterus and nasal
congestion, untreated OSA can have
serious implications. In that regard,
continuous positive airway pressure
(CPAP) has been shown to reduce
nocturnal hypertension in pre-eclampsia.

Sleep Disturbances Linked to Poor Perinatal Outcomes

Providers should
encourage
women to adopt
healthy lifestyle
behaviors that
may improve
sleep.

DR. BALSERAK
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B Y  S U S A N  L O N D O N

Else vier  Global  Medical  Ne ws

S E A T T L E —  Surgery for obstructive sleep
apnea may reduce patients’ C-reactive pro-
tein levels even if the procedure does not cure
their apnea, new study data show. 

“Although it’s controversial, there is cer-
tainly evidence that C-reactive protein
[CRP] elevation is related to obstructive
sleep apnea, with or without obesity,” Dr.
Michael Friedman said at the annual
meeting of the Associated Professional
Sleep Societies. “Evidence of the relation-
ship to sleep apnea without obesity is the
fact that many studies show that good con-
tinuous positive airway pressure [CPAP]
compliance decreases CRP levels.” 

The study investigators’ first objective
was to determine whether surgical treat-
ment of obstructive sleep apnea (OSA) re-
duces CRP levels, explained Dr. Friedman,
who is an otolaryngologist at the Rush
University Medical Center in Chicago.
“More important, because many of our pa-
tients treated with surgery are not cured,
we sought to determine whether patients
who are not cured also benefit by having
a decrease in CRP level.”

The investigators retrospectively re-
viewed the charts of all adult patients
who underwent surgery for OSA at the
medical center between 2004 and 2008,
had a moderately elevated preoperative
CRP level (greater than 0.1 mg/dL but less
than 1.0 mg/dL), and had pre- and post-

Surgical Treatment of OSA Reduced CRP Levels
operative polysomnography data. All
of the patients had tried and failed
CPAP, Dr. Friedman noted.

The change in apnea-hypopnea index
(AHI) before and after surgery was used
to classify patients’ OSA as cured (AHI
reduced by greater than 50% and AHI
score less than 20), substantially im-
proved (AHI reduced by greater than
50% but AHI score greater than 20), im-
proved (AHI reduced by 20%-50%), un-
changed (AHI reduced by less than
20%), and worsened (AHI increased). 

Results were based on 75 patients.
Mean age was 47 years, and 79% of the
patients were men. The surgical pro-
cedure was a uvulopalatopharyngo-
plasty in 51% of patients, and minimally
invasive single-stage multilevel surgery
in 49% of patients, according to Dr.
Friedman. All patients had three palatal
pillar implants placed in the midline
and, if their uvula measured greater
than 1.5 cm, a partial uvulectomy. In ad-
dition, all patients had radiofrequency
treatment of the tongue base.

A comparison of pre- and postoper
ative data in the population overall
showed that surgery was associated
with a significant decrease in the AHI
(from 48 to 30) and a significant increase
in the minimum oxygen saturation 

during sleep (from 81% to 85%). Body
mass index was unchanged.

According to the polysomnography
criteria, OSA was cured in 24% of pa-
tients, substantially improved in 15%,
improved in 24%, unchanged in 26%,
and worsened in 11%. The AHI was sig-
nificantly reduced from the preoperative
level in all of the groups except for the
patients who had a worsening of their
OSA, Dr. Friedman reported.

In addition, the CRP level fell signif-
icantly from the preoperative level in
patients whose OSA met the criteria for
cure (from 0.341 mg/dL to 0.122
mg/dL). CRP levels also declined in
those patients whose OSA was sub-
stantially improved (from 0.520 mg/dL
to 0.314 mg/dL) or improved (from
0.335 mg/dL to 0.151 mg/dL).

“In this study, surgery reduced CRP
levels even in those patients where cure
was not achieved,” Dr. Friedman said.
“The fact that elevated CRP relates to an
increased risk of cardiovascular disease
is clear,” he commented. Therefore, by
reducing levels of that inflammatory
marker, surgery for OSA may ultimate-
ly lower patients’ cardiovascular risk. 

Dr. Friedman reported that he had
no conflicts of interest in association
with the study. ■

Weight Loss Improved Sleep
Apnea in Type 2 Diabetes

B Y  D E N I S E  N A P O L I  

Else vier  Global  Medical  Ne ws

Losing an average of 10.8 kg 
resulted in a complete remission of

obstructive sleep apnea for 13% of
overweight diabetes patients in one
study, offering some of the first 
empirical support of weight loss as a
treatment for the condition.

Moreover, a significant increase in
symptoms in patients whose weight
did not change over the study period
suggests that obstructive sleep apnea
(OSA) “is a rapidly progressing syn-
drome that will worsen without treat-
ment in middle-aged obese adults with
type 2 diabetes.”

The study looked at 264 patients
with type 2 diabetes, a body mass index
greater than 25 kg/m2, and mild, mod-
erate, or severe OSA. Their average
age was 61 years, the average BMI was
37, and 59% were women.

In all, 125 of these patients were en-
rolled in an intensive lifestyle interven-
tion group, which prescribed
1,200-1,800 kcal/day (depending on
weight) and 175 min/wk of physical ac-
tivity. The remaining subjects were en-
rolled in a less-intense “diabetes
support and education” group, in
which participants discussed diet, phys-
ical activity, and social support three
times throughout the 1-year study
(Arch. Intern. Med. 2009;169:1619-26).

As anticipated, the patients in the 

intensive lifestyle intervention group lost
significantly more weight than did their
counterparts in the low-intensity group
(10.8 kg vs. 0.6 kg). But the lifestyle in-
tervention group also saw a significant
decrease in OSA symptoms (from 22.9
apnea or hypopnea events per hour to
18.3 per hour). The support and educa-
tion group, meanwhile, saw an increase
in events (from 23.5 to 28.3 per hour).

According to the study authors, led
by Gary D. Foster, Ph.D., director of
the center for obesity research and ed-
ucation at Temple University, Philadel-
phia, although future studies are
needed to explore the reasons behind
the OSA improvement, “more than
[three times] as many participants in
the [lifestyle intervention] group than
in the [support and education] group
had total remission of their OSA.” 

Researchers added that the preva-
lence of severe OSA among the weight-
loss group was half that of their
counterparts, and that the greatest ben-
efits were observed in men, in partici-
pants with more severe OSA, and in
participants who lost the most weight.

One of the study authors, Dr. Mark
H. Sanders, is a scientific consultant to
and holds financial interest in Philips-
Respironics, which manufactures and
distributes sleep-monitoring devices.
He is also a former speaker and con-
sultant for pharmaceutical and device
makers. No other authors disclosed
any relevant conflicts of interest. ■

Disclaimer
Chest Physician assumes the statements made in classified advertisements are accurate,
but cannot investigate the statements and assumes no responsibility or liability concern-
ing their content. The Publisher reserves the right to decline, withdraw, or edit advertise-
ments. Every effort will be made to avoid mistakes, but responsibility cannot be accept-
ed for clerical or printer errors.

PROFESSIONAL OPPORTUNITIES

Intensivist Opportunity

NEW YORK – Intensivist opportunity at
leading Medical Center on desirable
South Shore. Sleep optional at new
Sleep Lab. Full support staff. Strong sta-
ble employee status, attractive compen-
sation and benefit package. Ideal coastal
location, beautiful homes, and excellent
schools. John McCusker, Alpha Physi-
cian Search, 800.504.3411
jmccusker@alphamg.org
Visit www.alphaps.org

BC/BE Pulmonary/
Critical Care Physician

Prestigious pulmonary/critical care group
seeking BC/BE pulmonary/critical care
physician for growing group practice in
Chicago. Opportunities to work in sleep
medicine and in the electronic intensive
care unit (eICU) are available. We offer
excellent compensation and benefits, in-
cluding health and generous retirement
programs, malpractice coverage and tail.
Sorry, no J1 visas. For further informa-
tion, please email CV and cover letter to
sweissman@chestmd.com or fax to 773-
935-2724.

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 Illinois
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

For information on classifieds, contact: Rhonda Beamer, Walchli Tauber Group, Inc.,
2225 Old Emmorton Road, Suite 201, Bel Air, MD 21015. (443) 512-8899 Ext 106.

FAX: (443) 512-8909. Email ad to: rhonda.beamer@wt-group.com

BE/BC Interventional Pulmonologist
The Division of Pulmonary, Critical Care and Sleep Medicine at the University of Cincinnati
seeks a BE/BC interventional pulmonologist at the Assistant/Associate Professor level.
The principal clinical focus of this position will be to develop an interventional procedure
service at the University and VA Hospitals which offers endobronchial ultrasound, pleurX
catheter placement, percutaneous tracheostomy, airway stent placement, and cryo-
therapy and argon plasma coagulation. Additional desirable skills include laser therapy
and medical pleuroscopy. The candidate will also attend in the medical intensive care
units and on the consult services. The Division is comprised of 17 faculty members
and 12 fellows, and is conducting multiple basic and clinical research studies in innate
immunity, rare lung disease, ILD and COPD. Inquiries should be submitted to: Frank
McCormack, M.D., Division of Pulmonary, Critical Care and Sleep Medicine, The
University of Cincinnati School of Medicine, MSB 6053, 231 Albert Sabin Way,
Cincinnati, OH 45267-0564, Email: frank.mccormack@uc.edu
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