
Listeria Meningitis
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP

Source: Brouwer MC, et al. Community-acquired Listeria monocyto-
genes meningitis in adults. Clin Infect Dis. 2006; 43:1233-1238. 

Of 696 episodes of community-acquired meningitis in
adults identified by the nationwide Dutch Meningitis Cohort

study from 1998 to 2002, 30 (4%) were due to Listeria monocyto-
genes. The mean age was 65 ± 18 years; all 10 of the previously
immunocompetent patients were >50 years of age. 

Symptoms were present for > 4 days prior to presentation in 8
(27%) patients. While the entire meningitis triad of nuchal rigidity,
fever and altered mental status was present in only 43% of patients,
97% had at least 2 of 4 symptoms and/or signs if headache is added
to the triad. Ten percent were comatose (Glasgow coma score ≤ 8),
and an additional 70% had altered mental status (Glasgow score <
14). Eighteen of 23 had a normal brain CT on admission, but left
unstated is whether IV contrast was administered. Abnormalities
noted on CT included cerebral edema in 2 patients and a recent
cerebral infarction in one. A single MRI was performed, and it was
normal.  

All patients underwent lumbar puncture. The CSF pressure was
> 250 mm of water in 5 of 8 for whom manometry was performed.
CSF WBC ranged from 24 to 16,003 WBC/ml, with a median
value of 620 WBC/ml; 13% had < 100 WBC/ml. There was no
relationship between CSF leukocyte count and the presence or
absence of immunocompromise. The median CSF protein concen-
tration was 2.52 g/L (range 1.1-19.3 g/L) and the median CSF:
blood ratio of glucose was 0.30 (range 0.03-0.86), but 23% of
patients “had no individual CSF findings indicative of bacterial
meningitis.”

A Gram stain was performed on the CSF of 25 patients and was
negative in 60%, demonstrated Gram-positive bacilli in 28%, and
Gram-negative bacilli in 2 patients (4%). CSF culture yielded L.
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monocytogenes in all patients (this was a criterion for
inclusion the cohort) and 12 (46%) of 26 had positive
blood cultures. Three-fourths of patients were hypona-
tremic. 

Initial antibiotic therapy was inadequate (not active
against L. monocytogenes) in 30%, but this did not
appear to affect mortality, which occurred in 5 (17%)
patients. All 5 deaths occurred in the first 3 days of
hospitalization.

■■ COMMENTARY
Adults at increased risk of Listeria infection include

pregnant women (especially during the 3rd trimester),
those with lymphoma and other malignancies, and those
receiving immunosuppressive therapy for organ trans-
plantation and other indications. Cases have been report-
ed in recipients of anti-TNF therapy with both inflix-
imab and etanercept. In addition, however, approximate-
ly one-third with infection have none of these underlying
problems, but almost all are greater than 50 years of age. 

While, as in this study, there is a broad range of acu-
ity and severity with which meningitis due to L. mono-
cytogenes presents in adults, in many cases the presenta-
tion is subacute. Thus, Brouwer and colleagues report
that just over one-fourth of patients were ill for 4 or more
days prior to presentation. In some cases, the illness may
be more accurately termed meningoencephalitis, rather
than meningitis, because of clinical evidence of
parenchymal involvement of the brain. Patients may
present with seizures, cranial neuropathies, hemiplegia,

and other evidence of focal disease, as well as with glob-
al cerebral dysfunction manifested as coma. L. monocy-
togenes, in fact, has an unusual propensity to invade
brain parenchyma, causing cerebritis, which may
progress to frank abscess formation. The presence of a
brain stem abscess should especially alert the clinician to
the Listeria as the possible etiology of the infection. 

A subacute presentation together with, in some cases,
CSF lymphocytosis, makes it necessary to differentiate
meningitis due to L. monocytogenes from that due to
Mycobacterium tuberculosis and other causes of granulo-
matous meningitis. Since only a minority of patients with
Listeria meningitis have a positive CSF Gram stain, the
diagnosis generally remains in doubt until CSF and/or
blood cultures yield the organism. Even in cases in which
organisms are microscopically visualized, their appear-
ance may be misleading, such as in this study in which the
occasional Gram-variability of the organism led to the
identification of Gram negative, rather than Gram positive
bacilli in 2 cases. Furthermore, even when the organism
stains Gram positive, it may be mistaken for diphtheroids
and inappropriately discounted. Listeria can be distin-
guished from diphtheroids in the microbiology laboratory
by their beta-hemolysis and tumbling motility.   ■

Human Papillomavirus
Vaccine: For Boys, Too?
A B S T R A C T  &  C O M M E N T A R Y

By Hal Jenson, MD
Chair, Department of Pediatrics; Director, Center for
Pediatric Research, Eastern Virginia Medical School 
and Children’s Hospital of the King’s Daughter
Dr. Jenson is on the speaker’s bureau for Merck.

Synopsis: An immunogenicity study of the new
quadrivalent human papillomavirus vaccine was con-
ducted in girls and boys 10-15 years of age and young
adult women 16-23 years of age. All 4 vaccine types
showed 1.7-2.7-fold higher immunogenic responses
among young vaccinees, supporting the implementa-
tion of a gender-neutral vaccination program.

Source: Block SL, et al: Comparison of the immunogenici-
ty and reactogenicity of a prophylactic quadrivalent human
papillomavirus (types 6, 11, 16, 18) L1 virus-like particle
vaccine in male and female adolescents and young adult
women. Pediatrics. 2006;118:2135-2145.

The new quadrivalent human papillo-
mavirus (HPV) L1 virus-like particle vaccine

2 January 2007

Questions & Comments
Jennifer Corbett,

Associate Managing Editor, at (404) 262-5431, or 
e-mail to jennifer.corbett@ahcmedia.com between

8:30 a.m. and 4:30 p.m. ET, Monday-Friday.

Infectious Disease Alert, ISSN 0739-7348, is published

monthly by AHC Media LLC, 3525 Piedmont Rd., NE,

Bldg. 6, Suite 400, Atlanta, GA 30305. 

SENIOR VICE PRESIDENT/GROUP PUBLISHER: 

Brenda Mooney. 

EDITORIAL GROUP HEAD: Lee Landenberger.

MARKETING PRODUCT MANAGER: 

Gerard Gernazian.

ASSOCIATE MANAGING EDITOR: Jennifer Corbett 

GST Registration Number: R128870672. 
Periodicals postage paid at Atlanta, GA. 
POSTMASTER: Send address changes to Infectious
Disease Alert, P.O. Box 740059, Atlanta, GA 30374. 

Copyright © 2007 by AHC Media LLC. All rights
reserved. No part of this newsletter may be repro-
duced in any form or incorporated into any informa-
tion-retrieval system without the written permission of
the copyright owner.

Back issues: $21. 
Missing issues will be fulfilled by customer service
free of charge when contacted within one month of
the missing issue’s date.

This is an educational publication designed to pres-
ent scientific information and opinion to health pro-
fessionals, to stimulate thought, and further investi-
gation. It does not provide advice regarding medical
diagnosis or treatment for any individual case. It is
not intended for use by the layman.

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail Address: 
customerservice@ahcmedia.com

E-Mail Address: leslie.hamlin@ahcmedia.com

World-Wide Web: www.ahcmedia.com

Subscription Prices
United States

1 year with free AMA Category 1 credits: $289
(Student/Resident rate: $125).

Multiple Copies
Documents are available for multiple subscriptions. For pricing

information, please call Steve Vance at (404) 262-5511.

Canada
Add 7% GST and $30 shipping.

Elsewhere
Add $30 shipping.

Accreditation
AHC Media LLC is accredited by the Accreditation Council for
Continuing Medical Education to provide continuing medical
education for physicians.

AHC Media LLC designates this educational activity for a maxi-
mum of 36 AMA PRA Category 1 CreditsTM. Physicians should
only claim credit commensurate with the extent of their participa-
tion in the activity.

This CME activity is intended for the infectious disease specialist.
It is in effect for 36 months from the date of the publication.



(types 6, 11, 16, 18) was studied for immunogenic-
ity and reactogenicity in 506 girls and 510 boys
(10-15 years of age) and 513 young women (16-23
years of age). Vaccine was administered in the
standard schedule of 0, 2, and 6 months. Type-spe-
cific serologies were performed in a blinded fash-
ion using a competitive Luminex xMAP-based
immunoassay (cLIA) on serum samples obtained at
0, 3, and 7 months. The seroconversion rates were
≥ 99% by 7 months for all 4 vaccine types in each
group. The geometric mean titers for all 4 types
were 1.7-2.7-fold higher for young girls and boys
compared to young women. The vaccine was well
tolerated. Most (≥ 97%) injection-site adverse
events were mild or moderate in intensity, with
injection-site pain most frequently reported after
the first dose. Fever (≥ 37.8ºC) within 5 days of
vaccination occurred significantly more frequently
among boys (13.8%) and girls (12.8%) than
women (7.3%). Most (96.4%) fevers were < 39ºC.

■■ COMMENTARY
Of the more than 100 total HPV types, and the 15-20

types that are oncogenic, types 16 and 18 account for
about 70% of cervical and other HPV-related genital
cancers. HPV types 6 and 11 are nononcogenic and
account for about 90% of all cases of classic condyloma
acuminata (genital warts) and about 90% of juvenile
onset recurrent respiratory papillomatosis. The quadriva-
lent HVP vaccine is currently recommended for all
young girls at 11-12 years of age, and can be given to
girls as young as 9 years of age at the discretion of the
healthcare provider. It is also recommended for girls and
young women 13-26 years of age who have not yet
received or completed the vaccine series. 

The current vaccine recommendations were devel-
oped to target prevention of cervical cancer. The study
end-point for vaccine efficacy studies in women 16-23
years of age was biopsy-confirmed cervical intraep-
ithelial neoplasia (CIN) 2/3 or adenocarcinoma in situ
(AIS), which are the only surrogate clinical conditions
of cervical cancer. CIN 3 is a high-grade cervical dys-
plasia that includes carcinoma in situ. These lesions are
the immediate and obligate precursor to invasive cervi-
cal cancer and are always treated.

A bridging study was necessary to span the clinical
efficacy observed in adults to efficacy in young adoles-
cents because it was not feasible to study the efficacy
of HPV vaccination to prevent cancerous lesions in
young adolescents, given the long duration to develop
CIN as a study outcome. Somewhat surprisingly,
immune responses to HPV vaccine are higher, and

inversely directly related to age, among younger vacci-
nees. Based on the high immunogenicity in young
girls, and by reference to the immunogenicity that cor-
related with protection of CIN in young women, the
HPV vaccine is now recommended for all young girls.
Vaccination at 11-12 years of age, and even as early as
9 years of age, is important to prevent HPV infection
because sexual intercourse is reported among 38% of
15-year-olds and 7.4% of 13-year-olds in the United
States.

This study confirms the higher immunogenicity
among younger vaccinees, including boys.
Although prevention of cervical cancer is the pri-
mary outcome of universal HPV vaccination, there
are important reasons to consider vaccinating young
boys as well. Most importantly, men are vectors of
HPV to women. Mathematical modeling of HPV
vaccination schemes show that a female-only vacci-
nation policy will likely be 35-40% less effective in
preventing cervical cancer than vaccination of both
genders. Second, the vaccine does provide protec-
tion against types 6 and 11, which cause about 90%
of all cases of genital warts in both sexes.
Vaccination would provide protection against these
lesions in men. 

This is the first study of the immunogenicity of
the HPV vaccine in young boys, and confirms a
robust immune response that warrants implementa-
tion of a gender-neutral, universal HPV vaccine
schedule for all young boys as well as girls.  ■

Panton-Valentine Leukocidin
A B S T R A C T  &  C O M M E N T A R Y

By Robert Muder, MD
Hospital Epidemiologist, Pittsburgh VA Medical Center
Dr. Muder does research for Aventis and Pharmacia.

Synopsis: Although most strains of community
associated MRSA possess the Panton-Valentine
leukocidin, this exotoxin does appear to be a
major virulence determinant. 

Source: Voyich JM, et al. Is Panton-Valentine leuko-
cidin the major virulence determinant in community-
associated methicillin-resistant Staphylococcus aureus
disease? J Infect Dis. 2006;194:1761-1770.

Community-associated mrsa (ca-mrsa) has
emerged as an important cause of skin and
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soft-tissue infection.1 Most isolates of CA-MRSA
are positive for the Panton-Valentine leukocidin
(PVL), an exotoxin that is generally absent from
“classic” hospital-associated MRSA strains.2 This
suggests that PVL may be an important virulence
determinant in CA-MRSA.

Voyich and colleagues used a mouse infection
model to compare virulence among representative
PVL+ and PVL- strains of S. aureus. There were
no significant differences between PVL+ and PVL-
stains in virulence, as measured by survival after
induction of sepsis, as well as cutaneous abscess
volume or severity of dermal necrosis in a skin-
infection model. Isogenic PVL-strains of USA300
and USA400 were identical in virulence to wild
type strains in the sepsis and skin-infection mouse
models. In addition, the mutant strains were as
toxic to human neutrophils as the wild type strains
as measured by neutrophil lysis and bacterial sur-
vival after phagocytosis. 

■■ COMMENTARY

CA-MRSA strains are genetically distinct from
“classic” hospital-associated MRSA strains.
Methicillin resistance is caused by a distinct methi-
cillin resistance gene cassette, SCC mecIV. Most
CA-MRSA in the United States isolates belong to 1
of 2 distinct clonal types, designated USA300 and
USA400. The majority of CA-MRSA isolates have
produced PVL, an exotoxin that is highly toxic to
human neutrophils. This has led to speculation that
PVL is an important virulence factor in CA-MRSA,
and may be responsible for the occurrence of
unusually severe soft-tissue infections, and, less
commonly, severe pulmonary infections associated
with CA-MRSA. 

Voyich and colleagues present rather convincing
evidence that PVL is not primarily responsible for
the observed virulence of CA-MRSA. The most
convincing evidence is that mutant CA-MRSA
strains negative for PVL, but otherwise genetically
identical to wild type strains, are fully virulent in
mice, and just as toxic to human neutrophils. Thus,
PVL has been demoted from a major virulence
determinant to an epidemiologic marker. The
genetic basis for the virulence of CA-MRSA
remains to be determined.   ■

References:
1. Fridkin SK, et al. Methicillin-resistant Staphylococcus

aureus disease in three communities. N Engl J Med.
2005;352:1436-1444.

2. Rybak MJ, LaPlante KL. Community-associated
methicillin-resistant Staphylococcus aureus: a review.
Pharmacotherapy. 2005;25:74-85.

TMC125 (Etravirine), a Second
Generation Non-Nucleoside
Reverse Transcriptase Inhibitor
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP
Chief, Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor of Medicine, Stanford
University School of Medicine
Dr. Winslow is a consultant for Bayer Diagnostics, and on the speaker’s

bureau for GlaxoSmithKline and Pfizer.

Synopsis: TMC125, currently available for compas-
sionate use, is a new nnrti with activity in vitro against
HIV’s resistant to older nnRTI’s. It has shown in vivo
activity in patients who have developed virologic fail-
ure on nnRT’s and have evidence of genotypic and phe-
notypic resistance.

Source: Department of Health and Human Services.
TMC125 (etravirine). AIDS Info. 2006, Sept 15; avail-
able at http://aidsinfo.nih.gov

The non-nucleoside reverse transcriptase
inhibitors (nnRTI’s) including both efavirenz

and nevirapine have intrinsic in vitro activity superi-
or to all the other classes of antiretroviral agents.
Clinical trials including patients who have been fol-
lowed now for many years on efavirenz have demon-
strated the durability, as well as potency, of these
agents. Despite the common misperception to the
contrary, efavirenz-containing regimens work equal-
ly well or better than protease inhibitors in individu-
als with low CD4+ lymphocyte counts and high viral
loads. Unfortunately, the nnRTIs’ “Achilles heel” is
related to the fact that a single amino acid substitu-
tion in reverse transcriptase can result in a high level
( > 1,000 fold) increase in IC50 in vitro and virolog-
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ic failure in vivo. While in vitro phenotype assays
such as those performed by Monogram (formerly
ViroLogic) may suggest that HIV isolated from
patients failing nevirapine (often with the Y181C
substitution in RT) would respond to efavirenz, this
is not the case in vivo and cross-resistance between
nevirapine, delavirdine, and efavirenz is essentially
complete. As an historical aside, this “low genetic
barrier to resistance” almost resulted in efavirenz not
being developed. In the late 1980’s, Merck identified
a series of compounds commonly known as “L-
drugs” (which included efavirenz). Since Merck
studied these drugs primarily as monotherapy at that
time and encountered rapid development of high-
level resistance following initial impressive virolog-
ic response, Merck shelved this entire class of drugs
and placed their protease inhibitor, indinavir
(Crixivan), on the front burner (and later insisted
DuPont kill their promising line of cyclic urea pro-
tease inhibitors since they competed with Crixivan).
Fortunately, individuals including Paul Friedman
(who left Merck in 1990 to head Research and
Development at the newly formed joint venture,
DuPont Merck Pharmaceutical Company) believed
in this class of agents. When Paul asked me to design
the Clinical Development Plan and write the initial
clinical study protocols for efavirenz (DMP 266), I
insisted on studying the drug only as part of triple
combination ARV therapy in HIV-infected patients,
hence the design of studies -003, 006, and 009,
which along with ACTG 164, formed the basis of
approval for efavirenz at FDA.

TMC125 is a diarylpyrimidine (DAPY) deriva-
tive with nanomolar range in vitro activity against
wild type HIV. Using newer higher-resolution crys-
tal structures of RT and computer aided drug design
(CADD) techniques, Tibotec chemists designed a
flexible molecule that can fit into the active pocket
of RT in different ways even in the presence
of nnRTI resistance substitutions. TMC125 dis-
plays < 5 fold reduction in susceptibility against
HIV variants with reduced susceptibility to first
generation nnRTI’s. In vitro testing of more than
1,000 clinical isolates of HIV exhibiting resistance
to at least one currently marketed nnRTI, found that
the IC50 of TMC125 was less than 100 nM for 95%
of the isolates. The new tablet formulation of
TMC125 has excellent oral bioavailability, is safe
and well-tolerated. 

In an open-label Phase IIa trial (C207 Study) of
16 patients infected with 10-500 fold efavirenz
resistant virus TMC125 dosed for 7 days resulted in
an approximately 1 log10 reduction in HIV RNA. In
the C223 trial, 199 treatment-experienced patients
were randomly assigned to receive optimized back-
ground therapy plus TMC125 dosed at either 400
mg or 800 mg BID vs standard-of-care therapy. At
24 weeks, viral load reductions of 1.04, 1.18, and
0.19 log10 were observed, respectively. Responses
were generally sustained at 48 weeks. 

A small pilot study of 5 heavily ARV pretreated
men were treated with twice daily darunavir 600
mg/ritonavir 100 mg plus TMC125 200 mg twice
daily plus optimized nucleoside analog RTI’s plus
enfuvirtide. Interim results in the first 4 patients at
week 4 showed viral load reductions and CD4
count increases with no development of PI-associ-
ated mutations. 

In drug interaction studies, tipranavir
(TPV)/ritonavir (r) was shown to decrease the AUC
of TMC125 by 76%. When coadministered with
darunavir (DRV)/r, AUC of TMC125 was insignifi-
cantly decreased by only 37% and coadministration
modestly increases the levels of DRV. No alterations
of methadone PK in the presence of TMC125 were
observed. Bioavailability of TMC125 is not altered
by either H2 receptor antagonists or proton pump
inhibitors.

TMC125 appears to be safe and well-tolerated.
Analysis of response in clinical trials to date sug-
gests that TMC125 retains activity in the presence
of multiple nnRTI substitutions where current
nnRTI’s are not expected to be effective. TMC125
is currently being evaluated in larger Phase III effi-
cacy trials. In addition, an expanded access pro-
gram in the U.S. was initiated in September 2006.
Information about this program can be obtained at
TMC125EAP@i3research.com.   ■

References:
1. Andries K, et al. TMC125, a novel next-genera-

tion nonnucleoside reverse transcriptase inhibitor
active against nonnucleoside reverse transcrip-
tase inhibitor-resistant human immunodeficiency
virus type 1. Antimicrob Agents Chemother.
2004:48:4680-4686.

2. Andries K, et al. An open-label assessment of
TMC125-a new next-generation NNRTI, for 7
days in HIV-1 infected individuals with NNRTI
resistance. AIDS. 2003;17:F49-56.
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Multidrug-Resistant
Tuberculosis (MDR-TB) 
A B S T R A C T  & C O M M E N T A R Y

By Lin H. Chen, MD
Assistant Clinical Professor, Harvard Medical School;
Director, Travel Resource Center, Mount Auburn Hospital,
Cambridge, MA
Dr. Chen reports no financial relationships relevant to this field of study.

This article originally appeared in the December 2006 issue of Travel Medicine

Advisor. It was edited by Frank Bia, MD, MPH, and peer reviewed by Mary-

Louise Scully, MD. Dr. Bia is Professor of Medicine  and Laboratory

Medicine,’ Co-Director, Tropical Medicine and International Travelers’ Clinic.,

Yale University School of Medicine, and Dr. Scully works for Sansum-Santa

Barbara Medical Foundation Clinic. Dr. Bia is a consultant for Pfizer and

Sanofi Pasteur, and receives funds from Johnson & Johnson. Dr. Scully

reports no financial relationships relevant to this field of study.

Synopsis: The estimated number of global MDR-
TB cases in 2004 was 4.3% of all TB cases, and
Eastern Europe had the highest proportions of
MDR-TB cases. The largest numbers of MDR-TB
cases were from China, India, and the Russian
Federation. Travelers with TB exposure in these
countries or Eastern Europe should be assessed
for the possible exposure to MDR-TB and treated
accordingly.

Source: Zignol M, et al. Global incidence of multidrug-
resistant tuberculosis. J Infect Dis. 2006;194:479-485.

The world health organization/international
Union Against Tuberculosis and Lung Disease Global

Project on Anti-tuberculosis Drug Resistance began collect-
ing its data in 1994 on drug resistance in 90 countries.  Cases
are defined as new  cases when patients had received treat-
ments for less than one month (or none at all), and previous-
ly treated cases when patients had received treatment for at
least one month. In 2004, the estimated worldwide
MDR-TB cases numbered 424,203, which was 4.3% of
all TB cases. About 181,408 MDR-TB cases were esti-
mated to have occurred among previously treated TB
cases, and 242,794 MDR-TB cases were estimated to
have occurred among new cases. Thus, 2.7% of new
cases and 18.5% of previously treated cases were MDR-
TB.  Eastern Europe, the Western Pacific region,
Southeast Asia, and the Eastern Mediterranean region
have the highest proportions of MDR-TB in new cases.
Additionally, Eastern Europe, the Eastern Mediterranean
region, and the Western Pacific region have the highest
proportions of MDR-TB in previously treated cases.  

The prevalence of MDR-TB was highest in
Eastern Europe, affecting 9.9% of new cases and
39.9% of previously treated cases of TB. Southeast
Asia and the Western Pacific region follow. China,
India, and the Russian Federation contribute the
largest numbers of MDR-TB cases, accounting for
62% of the total.

As expected, the proportion of patients who had
prior TB treatment correlated with the proportion of
newly diagnosed MDR-TB cases. However, the pro-
portion of patients with TB and HIV co-infection
was negatively correlated with the proportion of
MDR-TB cases among previously treated cases. The
authors attributed this finding to the high mortality
in patients co-infected with TB and HIV, who likely
died from the initial TB infection.

Based on the assumption that the duration of dis-
ease with MDR-TB is between 2 and 3 years
(although the actual duration is not known), the
authors further estimate that the global prevalence
of MDR-TB ranges from 850,000–1,300,000 cases.

■■ COMMENTARY 
Mycobacterium tuberculosis is an aerobic bacillus

that grows slowly, but is highly contagious through
airborne transmission. TB is one of the leading causes
of morbidity and mortality worldwide, with an esti-
mated incidence of 14.6 million infections and causing
1.7 million deaths in 2004.1 The largest number of new
TB cases in 2004 occurred in the south-east Asia
region, but the estimated per capita incidence is high-
est in sub-Saharan Africa, at nearly 400 cases per
100,000 population.1 In Eastern Europe, the per capita
incidence increased during the 1990s, but has been
declining since 2001. At the present, one-third of the
world’s population is infected with TB, and 5–10% of
infected individuals become ill sometime in life.1 

The worldwide problem of TB has been attributed
to urban crowding, homelessness, and the HIV epi-
demic. Drug-resistance in TB appeared in the early
1990’s, due to inadequate regimens, incomplete
courses of treatment, and noncompliance with thera-
py. Even more worrisome is the emergence of exten-
sively drug-resistant (XDR) TB. The CDC reported
that during 2000-2004, 20% of worldwide TB iso-
lates were MDR and 2% were XDR.2

In the United States, the 2005 TB rate was 4.8
cases per 100,000, the lowest since national report-
ing began in 1953.3 However, the TB rate in foreign-
born individuals was 8.7 times that of US-born indi-
viduals.3 Hispanics, blacks, and Asians had much
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higher TB rates (7.3, 8.3, and 19.6, respectively)
compared to caucasians.3 Furthermore, high propor-
tions of TB cases in Hispanics, blacks, and Asians
were in foreign-born persons (75%, 27%, and 96%,
respectively). [CDC trends] The states of
California, Florida, Georgia, Illinois, New Jersey,
New York, and Texas had the highest numbers of TB
cases, accounting for about 60% of the national
total.3 The majority of foreign-born TB cases in
2005 were reported in persons from Mexico, the
Philippines, Vietnam, India, and China.3

Within the United States, the MDR-TB rate was
higher in foreign-born than US-born (1.6% vs 0.6%,
respectively); Mexico, the Philippines, and Vietnam
were the most common countries of origin for foreign-
born individuals with MDR-TB.3 It is unclear whether
the foreign-born individuals acquired MDR-TB cases
in their countries of previous residence or after arrival
in the United States. 

Because travelers may have TB exposure in high-
ly-endemic countries, the CDC recommend that
travelers who anticipate prolonged stays or frequent
travel to countries with high TB prevalence have a
tuberculin skin test (PPD) before travel. Assuming
the reaction is negative, they should have a repeat
test approximately three months after travel.4 The
two-step baseline test, which is recommended for
persons with occupational exposure to TB, should
also be advised for travelers who anticipate repeated
prolonged travel or an extended stay.3 Additionally,
annual screening with a PPD should also be consid-
ered in expatriates. 

Crowded environments may increase the risk of
exposure to TB during travel, and should be dis-
cussed with the traveler. Travelers who will be
working in health-care settings where TB patients
may be encountered should consult infection con-
trol or occupational health experts about personal
respiratory protective devices (eg, N-95 respira-
tors), along with appropriate fitting and training.

Another concern for travelers is the transmission
of TB on commercial aircraft, which has been
reported.5 The risk of TB transmission on an air-
plane was greater on long flights that were ≥8
hours; proximity of a passenger to an infectious per-
son increases the risk of exposure to TB because of
the possibility of inhaling small droplets containing
M. tuberculosis.5 WHO issued recommendations to
prevent the transmission of TB in aircraft and to
guide potential investigations.  Persons known to
have infectious TB should not travel by commercial

airlines, and should limit their travel.   ■
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Treatment of 
Cholera in Adults with
Single-Dose Azithromycin
A B S T R A C T  &  C O M M E N T A R Y

By Mary-Louise Scully, MD
Sansum-Santa Barbara Medical Foundation Clinic, Santa
Barbara, CA
Dr. Scully reports no financial relationships relevant to this field of study.

This article originally appeared in the August 2006 issue of Travel Medicine

Advisor. It was edited by Frank Bia, MD, MPH, and peer reviewed by Philip

R. Fischer, MD, DTM&H. Dr. Fishcer is Professor of Pediatrics, Divsion of

Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN. Dr. Fishcer

reports no financial relationships relevant to this field of study.

Synopsis: Single-dose azithromycin is now the pre-
ferred antibiotic treatment for cholera in adults and
children. Unfortunately, azithromycin-resistant
cholera strains are already emerging, reinforcing the
need for improved sanitation and clean water to ulti-
mately eliminate outbreaks of cholera.

Source: Saha D, et al. Single-Dose Azithromycin for the
Treatment of Cholera in Adults. N Engl J Med. 2006;
354:2452-2462.

Adouble-blind, randomized, partially man-
ufacturer-supported trial was performed in

Dhaka, Bangladesh, to compare a single 1g dose of
azithromycin against ciprofloxacin therapy, also 1g
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dose, for the treatment of severe cholera. One hun-
dred ninety-five men between the ages of 18 and 60
years were enrolled between December 11, 2002 and
May 2, 2004. Entry criteria for the study were
watery diarrhea of ≤ 24 hours duration, severe dehy-
dration, stool volume of at least 20 mL/kilogram for
the first 4 hours after rehydration, and Vibrio choler-
ae 01 or 0139 isolated from a stool culture or rectal
swab. Clinical success of therapy was defined as the
cessation of watery stools within 48 hours after the
dosage of the study drug, and bacteriologic success
was defined as negative cultures for V. cholerae 01
or 0139 from stool within 48 hours after the dosage
of study drug.

Clinical success was noted in 71 of 97 (73%) patients
in the azithromycin group compared to 26 of 98 (27%)
of patients in the ciprofloxacin group (P‹ 0.001).
Bacteriologic success was noted in 76 of 97 (78%)
patients treated with azithromycin compared to 10 of 98
(10%) patients randomized to receive ciprofloxacin (P‹
0.001).Secondary outcomes determined that
azithromycin treated patients had a significantly shorter
duration and volume of diarrhea, less vomiting, and
decreased requirements for intravenous and oral fluids.
One patient in the azithromycin group and 3 in the
ciprofloxacin group reported abdominal pain, but there
were no other serious adverse events noted.

Antimicrobial susceptibility testing on the V.
cholerae isolates demonstrated both azithromycin
and ciprofloxacin susceptibility by disk diffusion and
eTEST® methods for the determination of minimum
inhibitory concentrations. However, actual MICs of
ciprofloxacin for V. cholerae 01 isolates were 11
times as high as for V. cholerae 0139, and 11- to 83-
fold higher than in previous studies evaluating
ciprofloxacin in the treatment of cholera. The
decreased susceptibility of V. cholerae 01 isolates is
the likely reason for the observed lack of efficacy of
ciprofloxacin in the study. 

■■ COMMENTARY
V. cholerae is conventionally classified by O

group and by biotype (classical and El Tor) and
serotype (Ogawa, Inaba, and rarely Hikojima). The
V. cholerae strains belonging to the serogroup 01
were believed to be the only etiologic agents of epi-
demic cholera until 1992 when V. cholerae
serogroup 0139 emerged in the Indian subcontinent
and neighboring countries.1 Seven cholera pan-
demics have occurred since 1817, the last caused by
V. cholerae strains in O group 1, biotype El Tor.2 In

2004, 101,383 cholera cases and 2345 deaths were
reported to the World health Organization from 56
countries.3 This likely represents severe underreport-
ing. Since 2001, the majority of outbreaks have
occurred in southern and western Africa. Already, as
of June 19th of this year, 46,758 cases and 1893
deaths have been reported from Angola.4

Cholera is characterized by severe watery diar-
rhea, which can lead rapidly to severe dehydration
and death if left untreated. The incubation period can
range from 12 hours to 5 days. The majority of
infected patients actually have mild or inapparent
disease but, in severe cases (cholera gravis), rates of
diarrhea can peak to as high as 1 liter per hour and,
without adequate rehydration, circulatory collapse
and death can occur within a matter of hours. A study
of cholera cases in Peru found that persons with
blood type O are more likely to develop severe
cholera.5 Cholera stools have a pale gray “rice water”
appearance. The mainstay of treatment is rehydration
with either oral rehydration therapy (ORT) or by use
of intravenous rehydration. Antibiotics can decrease
the volume of diarrhea and shorten the excretion time
of the organisms, but rehydration remains the critical
factor for survival.

Many cholera strains are now resistant to what
were once effective cholera medications, such as
trimethoprim-sulfamethoxazole, furazolidone, and
tetracycline antibiotics. In this present study,
ciprofloxacin failed 73% of the time clinically and
90% of the time microbiologically. Now, even
azithromycin-resistant cholera strains have emerged
and, as elegantly stated by Richard Guerrant in an edi-
torial, efforts to eradicate cholera should focus on
improved sanitation and the availability of clean
water; an approach that was successful in eliminating
cholera from North America and Europe.6

There are currently no cholera vaccines available in
the United States. An older, injectable whole-cell vac-
cine was abandoned by the WHO years ago due to its
short duration of protection and low efficacy. An oral,
inactivated, whole cell, recombinant cholera vaccine
(DukoralTM ) is licensed for protection against cholera
and diarrhea caused by enterotoxigenic Escherichia
coli, (ETEC) and is widely available outside the
United States. Two doses are given (3 doses for chil-
dren ages 2-6 years), and protection is obtained 7 days
after the last dose is given.7 However, there is no cur-
rent vaccine effective against the 0139 Bengal strain
of cholera.   ■
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New Once-a-Day Pill
Submitted to FDA
By Melinda G. Young
Melinda G. Young reports no financial relation-
ship relevant to this field of study.This article
originally appeared in the August 2006 issue of
AIDS Alert.

Hiv antiretroviral therapy treatment soon will
become a whole lot simpler than most antibiotic regi-

mens when the FDA approves the combination pill of
efavirenz/emtricitabine/ tenofovir (Truvada/Sustiva).

The combination drug which will be taken in one pill,
once daily, was submitted to the FDA in a new drug
application by Gilead Sciences of Foster City, CA, and
Bristol-Myers Squibb of Princeton, NJ.

“It’s the first complete regimen in a single tablet, once a
day,” says Calvin Cohen, MD, MSc, research director of CRI
New England in Boston. Cohen also is the research director
for Harvard Vanguard Medical Associates in Boston and is a
clinical instructor at the Harvard Medical School in Boston.

Previous combination regimens have combined 3 drugs
in a twice-a-day pill or 2 medications in a single tablet,
Cohen notes. The new combination puts 2 nucleoside
reverse transcriptase inhibitors with one non-nucleoside
reverse transcriptase inhibitor.

The combined 3-drug pill has been studied in a large,
clinical, randomized study of treatment-naïve patients,
Cohen says.

“We have existing data about the benefits and side effects
profile of this 3-drug regimen,” Cohen says. “That the tablet
can be created that puts all of these together and has similar
absorption allows us to say it has the characteristics of the
regimen when it is given in 3 separate tablets.” The 3 tablets
have the same absorption as the single tablet, he adds.

So while the new combined single tablet has not been
studied as its own entity, once investigators could show that it
has the same absorption, the data available about the 3 sepa-
rate pills given in combination is relevant, Cohen explains.

Efavirenz’s safety profile shows that it generally is
tolerated by 95% of the people who take the drug, Cohen
says. “The 4% to 5% who have to come off Sustiva do
so because of side effects, which include disequilibrium
because of dizziness or altered dreaming,” Cohen says.

“In 95% of the people, it’s either well-tolerated from the
beginning or they’ll have side effects and then it wanes; in
some people it does not resolve,” Cohen explains.
“Somewhere between 25% to 50% will notice something,
but in the majority of people it resolves in the first week.”

Among others it will resolve after a few weeks but,
after continued dosing, about 5% of the people taking
efavirenz find it’s not for them, Cohen adds.

“Tenofovir and FTC have, in some ways, even more
attractive or just as attractive safety profiles. In over 95%
of the people who take those 2 drugs, they find they can
tolerate them,” Cohen says.

“So the regimen of the 3 drugs roughly is tolerated in
more than 90% of the people who start it,” Cohen adds. The
3-drug regimen hasn’t been studied fully in a ran-domized
trial versus a protease inhibitor (PI) therapy, Cohen says.

“Those studies are underway now,” he says. “What
we would be able to conclude is based on other studies
done in the past; efavirenz has gone up head-to-head
against several PIs and has either come up with superior
results or equal efficacy.”

But it has never lost in a head-to-head comparison
yet, Cohen says. “In fact, it’s one of the major reasons
why efavirenz is a popular drug in the United States—
it’s either tied or won, but never lost,” Cohen adds.

Adherence studies would suggest that the new once-a-day
pill will be more acceptable to patients than regimens requir-
ing 2 or more pills daily, Cohen says.

When patients are asked if a once-a-day pill regimen fits
into their schedule, virtually all of them say it does, while
only 80% of people asked about a twice-a-day pill will say
that it fits into their schedule, Cohen says.

“In every single measure, once-a-day pill had superi-
or adherence with two years of monitoring,” Cohen says.

Resistance also is not a major problem for this com-
bination regimen, Cohen says.

“In the long-term studies of regimens very similar to this
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one, when drugs were given as separate components, only
4% of people developed resistance after a year to any of the
drugs,” Cohen says. “Part of what we hope is and, in some
ways, expect is as we improve the simplicity of going from
three pills to one pill a day that people will find the regimen
more attractive and less burdensome, and the resistance lev-
els will decrease.”

Already, the combination therapy has a 95% success
rate without resistance at one year, and the expectation
is that as the simpler combination is used, the resist-
ance will remain at a low level past year one, Cohen
explains.“Resistance is a product of erratic drug tak-
ing,” he says.

Truvada/Sustiva has gained a lot of interest among clini-
cians both because of its simplicity and its efficacy,Cohen says.

“This doesn’t mean it’s perfect, but among our
choices it is one of the best combinations,” Cohen says.
“Clinicians are enthusiastic to prescribe a regimen that
is more attractive to people with HIV and which also is
less burdensome and intrusive.”

Treatment-naïve patients also find this one-pill-a-
day combination appealing, he notes.

“I already have patients coming in the door asking for the
once-a-day pill and whether they can have it yet,” Cohen says.

To create the once-a-day combination required
Bristol-Myers Squibb and Gilead to form one of the
first collaborations of its type in HIV therapy. They
formed a joint venture on Dec. 20, 2004, to develop and
commercialize the single tablet regimen in the United
States.

The proposed new combination pill will contain 600
mg of efavirenz, 200 mg of emtricitabine, and 300 mg
of tenofovir disoproxil fumarate.   ■

CME Questions

1. For which group is the human papillomavirus (HPV)
vaccine currently recommended?
a. All infants
b. All infant girls
c. All girls at 4-6 years of age
d. All girls at 11-12 years of age
e. All girls and boys at 11-12 years of age

2.Which of the following is correct?
a. Listeria monocytogenes may be mistaken for

diphtheroids on Gram stain.
b. Meningitis due to L. monocytogenes is predomi-

nantly a disease of school age children.
c. The elderly appear to be protected from meningi-

tis due to L. monocytogenes, possibly as a conse-
quence of cross-protection from exposure to other
organisms.

d. Meningitis due to L. monocytogenes is rarely
fatal.

CME Objectives
The objectives of Infectious Disease Alert are:
• To discuss the diagnosis and treatment of infectious

diseases;
• To present current data regarding use of new antibiotics

for commonly diagnosed diseases and new uses for tradi-
tional drugs;

• To present the latest information regarding the pros,
cons, and cost-effectiveness of new and traditional diagnos-
tic tests; and

• To discuss new information regarding how infectious
diseases (eg, AIDS) are transmitted and how such informa-
tion can lead to the development of new therapy.   ■
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It’s the Flu Season!

Source: Brewer NT and Hallman WK.
Subjective and objective risk as predic-
tors of influenza vaccination during the
vaccine shortage of 2004-2005. CID.
2006;43:1379-1386.

Within the united states, 3
groups of individuals have

been deemed the highest priority for
annual influenza vaccination based
on estimates of risk: (1) Persons ≥ 65
yrs; (2) Persons 18-64 yrs with
chronic health conditions such as
cardiorespiratory disease or who
reside in a long-term care facility;
(3) and health care workers and
other persons with close contact with
groups 1 and 2. Despite heavy
promotion of this national pr
ority, the CDC estimates vaccine
coverage during the 2004-2005
influenza season (during the flu
vaccine shortage) at 60% for elderly
adults, 26% for persons < 65 yrs
at high risk, and 36% for HCWs and
those with close contact with
groups 1 and 2.  

If you think these 3 groups are
hard to remember, imagine how dif-
ficult it might be for someone age 58
with hypertension to figure it out —
are they at high risk or not? This
study suggests that patients have a
poor understanding of their objective
risk for influenza and its complica-
tions (half of those at high risk had
no perception they were), and the
decision to seek influenza vaccina-
tion is based on other more subjec-
tive perceptions of risk. Since many
persons elect to pursue vaccination
on their own and not necessarily at
the suggestion of a physician (eg,
drive by clinics, drug store promo-
tions), self-perceptions of risk are

paramount to the process. 
In this study, rates of vaccine cover-

age were significantly greater for indi-
viduals at high objective risk compared
with those who were not (36% vs 6%,
respectively). However, a  much-
more significant predictor of vacci-

nation was an individual's perceived
subjective risk (64% vs 7%, respec-
tively). Less significant factors includ-
ed physician recommendation, prior
vaccination, and neuroticism. In addi-
tion, for unvaccinated persons at either
high or low objective risk, the most
common reason provided for skipping
vaccination was the vaccine shortage
(37% vs 20%, respectively). Thus,
patient perception of relative need was
modulated by the announcement of
limitations in vaccine supply. 

These authors suggest that
amending the high risk criteria to
something clear and unambiguous,
such as age, may help promote vac-
cine coverage, especially amongst
the elderly. Announcements regard-
ing limitations in vaccine supply
only serve to discourage those in
need from getting vaccinated.   ■

Avian Flu — Not a
Pandemic Threat?

Source: Maines TR, et al. Lack of
transmission of H5N1 avian-human
reassortant influenza viruses in a fer-
ret model. The Proceedings of the
National Academy of Science (PNAS).
2006;103 (32) ; 12121-12126.

Avian influenza h5n1 has
resulted in more than 200 cases

of human infection in 10 countries,
with an estimated 50-60% mortality
rate. Most of these cases are the
result of transmission from infected

poultry directly to humans. While
human to human transmission has
probably occurred in a couple of
cases with close contact, the virus
has not yet acquired the ability for
efficient transmission in humans, a
necessary step in virus evolution for
pandemic flu. Both the 1957 and
1968 pandemic flu’s were due to
gene reassortments between avian
and human influenza virus, such that
the more virulent avian influenza
virus acquired human virus-like
receptor proteins, allowing it to be
readily passed from human to human

Researchers at the CDC have
shown that much more than gene rea
sortment is required to create an
avian influenza virus that is both
virulent and transmissible in
humans, although what that missing
link might be is not understood. Using
a ferret model, scientists assessed the
virulence and transmissibility of vari-
ous avian-human influenza virus com-
binations. Ferrets were selected
because they are similar to humans in
their vulnerability and respiratory
transmission of influenza virus. In
addition, like people, they can be
infected by avian flu virus but do not
readily transmit it. In this model, virus
recreated with human influenza A
H3N2 virus surface proteins and 1997
avian influenza A H5N1 internal pro-
tein genes demonstrated efficient
replication but poor transmission.
Conversely, various gene reassort-
ments with H5N1 with 4 to 6 human
influenza virus internal protein genes
demonstrated reduced replicative
capacity and no transmission. Even
serial passages of re-created virus
failed to enhance transmissibility.
Interestingly, the recombinant viruses
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did not cause as severe in illness in
the ferrets as the original H5N1 virus. 

These data demonstrate that
some unknown factor beyond a
combination of human influenza
surface proteins and avian virus
internal machinery is necessary
to create a flu bug with pandemic
potential.   ■

Darwin and the Flu

Source: Wolf Y, et al. Long inter-
vals of stasis punctuated by bursts
of positive selection in the season-
al evolution of influenza A virus.
Biology Direct. 2006;1:34.

A popular theory holds that
human influenza virus is con-
stantly evolving with seasonal
changes in hemagglutinin (HA)
surface proteins in a continuing
effort by the virus to outsmart the
human immune system response
and find a new environmental niche.
Very different findings were reported
by researchers at the NIH who exam-
ined a large collection of H3N2 and
H1N1 virus , the two most common
human influenza strains in circulation
during the past 10 years. More than
1,000 strains of virus from flu sea-
sons in New York State and New
Zealand were examined. 

Rather than a more gradual
Darwinian process as previously
imagined, examination of the
H3N2 virus HA gene found rela-
tively long periods of stability in
the HA gene sequence of severa
co-circulating viruses, all of
which appeared to have similar
genetic fitness and virulence.
These stable intervals were then
punctuated by the sudden
appearance of a new virus with 
rapid escalation in genetic fit-
ness, which quickly becomes the
dominant strain, displacing earlier
strains. 

Researchers found that these
longer intervals of stability in the HA

gene were characterized by neutral
gene sequences with a uniform distri-
bution of synonymous amino acid
substitutions sprinkled across the
epitome region. In contrast, more
rapid shifts in selection of a newer
dominant strain were characterized
by an excess of amino acid substitu-
tions in one location of the epitome
region. The same amino acid sub-
stitutions occurred independently
in H3N2 virus of different lineag-
es, providing an explanation as to
why the sudden appearance of a
new strain seems to eclipse all
previous strains. Interestingly, no sin-
gle subset of amino acid substitutions
resulted in a corresponding or pre-
dictable fitness increase, but rather a
single and final amino acid change
suddenly vaulted the virus to the top. 

During the 10-year period exam-
ined, no significant shift in the H1N1
HA gene was observed. Thus, it
appears that the intermittent appear-
ance of the H1N1 as the more domi-
nant circulating strain is likely due to
the diminished fitness of, and reduced
susceptibility to, circulating H3N2
strains, leaving a transient environ-
ment niche. It would be useful to bet-
ter understand the selective pressures
that drive these antigenic changes in
the HA gene and sudden shifts in
dominant virus.   ■

Seroprotection of
Rabies Vaccine In
Travelers

Source: Ranney M, et al. Rabies anti-
body seroprotection rates among trav-
elers in Nepal: “Rabies seroprotection
in travelers.” J Travel Med. 2006;13
6); 329-333. 

With the increase in 
international and adventure

travel, especially to parts of Asia,
exposure to rabies is increasingly of
concern. More than 20,000 cases of
rabies occur annually in India, and

China just announced a one dog per
household policy to curb the spread
of rabies in that country. 

The adequacy of pre-existing
rabies seroprotection in vaccinated
travelers to Nepal was examined in a
prospective convenience sample.
Serum samples from 43 persons
(aged 19-60 years) who reported
prior rabies vaccination (range, 1
month to 6 years) were examined for
the presence of seroprotective anti-
body titers (defined as ≥ 0.5 IU/mL).
Data on the type and number of vacci-
nations, and the route of administra-
tion was available for 38 persons. Of
these, 66% had received purified Vero
cell rabies vaccine (PVRV) and 34%
received human diploid cell vaccine
(HDCV). Intradermal vs intramuscu-
lar administration of vaccine was
reported in 26% and 74%, respective-
ly. The majority had received their vac-
cine in Europe, although a few had
received it in Asia. Seven subjects
received ≥ 3 doses of vaccine for post-
exposure prophylaxis, 29 received ≥ 3
doses of vaccine for pre-exposure pro-
phylaxis, and 2 received 2 doses.

There was no association
between low titers and the type of
vaccine administered, the route of
administration, the number of
vaccines, the time elapsed since
vaccination, or age. One person
had antibody titers below the cut--
off, and 2 had serum titers near
the cut-off (0.5-1.5 IU/ml). These
3 individuals received their vaccine an
average of 10 months earlier com-
pared with 18 months for the rest of
the group. The first individual
received 3 doses of intradermal
HDCV, which should have been ade-
quate. An interesting question not
addressed in this study was whether
persons with low or inadequate titers
would respond to a booster dose of
vaccine. Most individuals with prior
rabies vaccination within 6 years
demonstrate protective levels of anti-
body.   ■
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Patients with coronary artery disease who
have received intra-coronary, drug-eluding
stents (DES) may benefit from longer

courses of clopidogrel than is currently standard.
Researchers at Duke looked at 4,666 patients
undergoing percutaneous coronary interventions
with bare metal stents (BMS) (n = 365) or DES (n
= 1501). Patients were followed up at 6, 12, and
24 months with the main outcomes being death,
non-fatal MI, and the composite of death or MI
at 24-month follow-up. For patients who
received DES and were event free at 6 months,
use of clopidogrel was a significant predictor of
fewer events at 24 months (death rate 2.0% with
clopidogrel vs 5.3% without , P = 0.3; death/MI
3.1% vs 7.2%, P = 0.02). However the same was
not seen for BMS patients, with no significant
difference in death rate or death/MI in the
patients who took clopidogrel. For DES patients
who were event free at 12 months, use of clopi-
dogrel continued to improve outcomes (death
rate 0% with clopidogrel versus 3.5% without, P
= .004; death/MI 0% versus 4.5%, P <  0.001). For
patients with BMS who were event free at 12
months, use of clopidogrel was still not associ-
ated with any change in death rate (3.3% vs 2.7%
P = 0.57) or death/MI (4.7% 3.6%, P = 0.44). The
authors conclude that extended use of clopido-
grel in patients with drug-eluding stents may
reduce the rate of death and MI. However the
appropriate duration of clopidogrel administra-
tion has not yet been determined. (JAMA early
release article posted 12/05/06). Implications of
the study are significant in that current recom-
mendations following PCI with drug eluting
stents is for 3 to 6 months of clopidogrel. Several

studies have shown that these stents have
increase risk of catastrophic stent thrombosis,
higher than bare metal stents, months after the
procedure. This has led some experts to recom-
mend long-term use of clopidogrel, perhaps even
lifetime use in patients who have received a DES.
While the study does not make recommenda-
tions, it does confirm the fact that clopidogrel is
beneficial for patients who received a DES for up
to 2 years.

Drug Labels — A Prescription for
Misunderstanding?

Prescription drug labels are commonly misun-
derstood according to a new study in the Annals of
Internal Medicine. Nearly 400 English-speaking
patients were enrolled in the study to assess their
understanding of 5 different medication labels, all
had relatively common instructions. Patients with
low literacy, defined as 6th-grade level or less, were
less likely to understand all 5 labels. Patients with
low literacy read the instruction, “Take two tablets
by mouth twice daily,” but only 35% could demon-
strate the number of pills to be taken daily. Patients
who had multiple prescriptions were significantly
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more likely to misunderstand prescription labels.
The authors admit that the patient’s actual drug-
taking behaviors were not observed, so authors
could not demonstrate a link between misunder-
standing the labels and actual medication errors.
Still the authors suggest that patients of all ages
would benefit from additional efforts to improve
the clarity of prescription labels and suggest that
the text and format of existing prescription contain-
ers should be redesigned and standardized (Ann
Int Med. 2006;145: Epub ahead of print).

Osteonecrosis of the Jaw — New Side-Effect
to Bisphosphate Use

With the widespread use of bisphosphonates
for the prevention and treatment of osteoporosis,
a new side effect, osteonecrosis of the jaw, has
emerged as a concern. A new “Perspective” piece
in the New England Journal of Medicine (November
30) helps answer the question, “Osteonecrosis of
the Jaw—Do Bisphosphonates Pose a Risk?”
Osteonecrosis of the jaw is characterized by
exposed bone in the mandible, maxilla, or palate,
and is often associated with dental disease, dental
surgery, oral trauma, periodontitis, and poor den-
tal hygiene. The author points out that the first
case of osteonecrosis associated with bisphospho-
nates was reported in 2003, nearly 10 years after
the drugs were first approved. Most reported
cases are associated with high-dose intravenous
bisphosphonates given to control metastatic bone
disease where the rate is reported from 1.3% to
7%. The average patient with osteonecrosis had
been receiving intravenous bisphosphonate ther-
apy for 1.5 to 3 years. Use of oral bisphospho-
nates to treat osteoporosis involves doses that are
often 10 times lower than intravenous doses.
Fewer than 50 cases of osteonecrosis of the jaw
have been associated with oral bisphosphonates,
or approximately 1 in 100,000 patient years. There
is concern that with long-term use of oral bispho-
sphonates, the rate of osteonecrosis may increase
in the future. Some have even suggested that
osteoporosis patients take a “drug holiday” after
5 years of therapy to reduce the risk; however, the
benefit of the strategy is unclear at this time. A
routine dental evaluation is reasonable prior to
starting bisphosphonates; however, there is no
reason to stop the drugs prior to dental treat-
ment. Some oral surgeons advocate temporarily
withholding drugs if invasive dental care is
needed, but given the very long half-life of these
drugs, it is unclear whether temporary cessation
will have any effect on reducing the risk of

osteonecrosis, and more research is needed 
(N Eng J Med. 2006; 355:2278-2281).

Beta-Blockers and Depression — Unlinked?
Many physicians are cautious about the use of

beta-blockers after myocardial infarction because 
of the risk of depression. A new study suggests that
this concern may be unwarranted. Researchers
from the Netherlands looked at 127 patients who
had a myocardial infarction and were not 
taking beta-blockers versus 254 MI patients who
were taking beta-blockers at 3, 6, and 
12 months post MI. Outcomes were scores on 
2 commonly used depression scales. No 
significant differences were found between 
beta-blocker users and non-beta-blocker 
users regarding the presence of depressive symp-
toms or depressive disorder, although a trend
towards more depression was seen in patients with
long-term use of beta-blockers and patients on
higher doses. Use of a hydrophilic versus lipophilic
beta blocker made no significant difference. The
authors conclude that in post MI patients, use of
beta-blockers is not associated with an increase in
depressive symptoms or depressive disorders in
the first year (J Am Coll Cardio. 2006;48:2209-2214).

FDA Actions
The FDA has approved telbivudine for the treat-

ment of chronic hepatitis B virus (HBV) infections
in adults. The drug is approved for patients with
evidence of viral complication in either persistent
elevations in serum transaminases or histologi-
cally active disease. The approval was based on a
one-year study, and more than 1,300 patients
showed significant decreases in HBV-virus DNA
levels compared with lamivudine. Telbivudine,
which is given as a 600 mg oral daily dose, will be
marketed by Idenix Pharmaceuticals and Novartis
as “Tyzeka.”

FDA has approved the first generic version of
ondansetron injection (Zofran) for the prevention
of nausea and vomiting associated with
chemotherapy and prevention of postoperative
nausea and vomiting. The generic product 
will be manufactured by Teva and SICOR
Pharmaceuticals. GlaxoSmithKline, which previ-
ously held the patent for Zofran, had 2005 sales
of nearly $850 million.

The FDA has approved expanded use of
Herceptin for HER2-positive, early-stage breast
cancer after mastectomy or lumpectomy.
Previously, the drug was only approved for HER2-
positive, metastatic breast cancer.   ■
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