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Can We Diagnose  
Clostridium difficile Diarrhea 

with One Sample and One Test?
abStract & commENtary

By Ellen Jo Baron, Ph.D., D(ABMM) 
Professor Emerita, Stanford University School of Medicine 

Director of Medical Affairs, Cepheid, Sunnyvale, CA 
Dr. Baron is a consultant for MorphDesign, is a speaker for bioMerieux, is a stockholder for Cepheid, Key 

Scientific Products, and Immunogenetics, is Director of Medical Affairs for Cepheid, and is on the Scientific 

Advisory Board for OpGen, Key Scientific Products, Immunogenetics, and NanoMR.

Synopsis: Clinicians who send samples to the 95% of U.S. laboratories 
that test for clostridium difficile infection using an enzyme-immunoassay 

(EIA) for toxins A and B are often frustrated by a negative laboratory 
result that doesn’t fit their clinical impression or their olfactory suspicions. 
A recent spate of publications has shown that the EIA tests are shamefully 
insensitive vs. the new gold standard, recovery of the organism on anaero-
bic culture and subsequent detection of toxin production by the c. difficile 
isolate recovered using a cell-culture cytotoxin neutralization method. A 

new study shows that if a reliable test is used, in this case nucleic acid am-
plification of the toxin B gene sequence by PCR, an initial negative result 

for toxigenic c. difficile can be trusted, and a repeat test is useful only for a 
subset of patients with new onset of symptoms ≥ 7 days later. 

Source: Luo rF, banaei N. Is repeat Pcr needed for diagnosis of Clostridium 
difficile infection? J Clin Microbiol. 2010;48:3738.

The authors tested samples sent to stanford hospital microbiology 
laboratory for diagnosis of C. difficile infection (CDI). That labora-

tory had been using the cell culture cytotoxin neutralization test as a first 
assay, followed by a bioMerieux Vidas™ EIA method for toxins A and B 
if the cell culture exhibited non-specific toxicity. Although the laboratory 
had decreed no repeat testing within 7 days of a positive test, there were 

Providing Evidence-based

Clinical Information for 29 Years



26	 December	2010

no rules for negative test results. Apparently, physicians 
were sending multiple stool samples, as shown by the 
data presented in the publication. 

Toxin tests are now known to lack sensitivity for diagno-
sis of CDI.1,2,3 Even use of a glutamate dehydrogenase ini-
tial test (thought to be highly sensitive but known to be non-
specific) required either a molecular or cell culture-based 
confirmatory test to yield reliable results, which took more 
than a day to complete.1,4 A straight-talking paper by Peter-
son and Robicsek explained, with an example, how the pre-
dictive value of a positive result fell rapidly with repeated 
tests on the same patient when the sensitivity of the test was 
73%, specificity was 97%, and prevalence was 10%.5 And 
based on numerous studies, we now know that the sensitiv-
ity of EIA tests is more akin to 50%.1,2,3 A previous publica-
tion from Mayo Clinic also found that repeat testing (using 
another method) was not clinically helpful.6 

The authors’ laboratory-developed PCR assay had a 
sensitivity of 87.2% and a specificity of 98.6%, com-
pared with toxigenic culture, the gold standard. After 
implementation of the new PCR test, previous ordering 
patterns continued. The samples were received over 6 
months in 2009, during which time both toxigenic cul-
tures and PCR were performed on all samples. A total 
of 1,287 patients were initially evaluated, mostly adults. 
Almost one-fourth of all patients (293) had at least one 
repeat specimen sent for testing. There were a total of 

405 repeat samples received, or an average of 1.5 sam-
ples per patient tested for CDI. Only 10 samples yielded 
a new positive result after an initial negative result, one 
of which was considered to be a false-positive. Among 
the new positive results, seven occurred at 7 or more days 
later. Chart reviews of those patients showed medical 
reasons, relapse, or new onset of diarrhea in most cas-
es. For all negative test results that had another sample 
submitted for the same test within the first 7 days, only 
1% yielded a different (positive) result. In fact, overall, 
97.5% of all tests remained negative on repeat(s). There 
may be a small subset of patients who exhibit new dis-
ease symptoms after 7 days for whom another molecular 
test for CDI could be valuable.

Finally, a very recent paper evaluating results of a sev-
en-site study using a commercially available real-time 
PCR assay compared with various other test methods 
showed that the performance of EIA and GDH assays 
varied widely depending on the ribotype of C. difficile 
tested.7 For the 027 epidemic strain, known to produce 
higher toxin levels and many more spores, the sensitiv-
ity of several EIA assays was relatively higher, but not 
to the level of toxigenic culture or PCR.7 But even GDH 
no longer appears to be equally robust for all strains of 
C. difficile, with sensitivity dropping to 72% overall for 
stools containing non-027 strains vs. 91% for stools from 
patients harboring 027 strains.3,7 This startling new fact 
may help explain published differences in sensitivity and 
specificity of the same test method in different settings. 
Fortunately for patients and physicians, the new molecu-
lar tests, similar to the old toxigenic culture test methods, 
seem to perform well regardless of the strain type of the 
pathogen. This is comforting to those whose laboratories 
have made the switch to molecular diagnostics, as recom-
mended by several authorities.5,8  n 

References
1.	 Eastwood K, et al. comparison of nine commercially 

available Clostridium difficile toxin detection assays, a 
real-time Pcr assay for C. difficile tcdB, and a gluta-
mate dehydrogenase detection assay to cytotoxin test-
ing and cytotoxigenic culture methods. J Clin Microbiol. 
2009;47:3211-3217.

2.	 Doing Km, et al.	reevaluation of the premier Clostridium 
difficile toxin a and b immunoassay with comparison to 
glutamate dehydrogenase common antigen testing  
evaluating bartels cytotoxin and Prodesse ProGastro  
polymerase chain reaction as confirmatory procedures. 
Diagn Microbiol Infect Dis. 2010;66:129-134.Questions & Comments

Leslie Hamlin,	
Managing	Editor,	at	(404)	262-5416,	or		

e-mail	to	leslie.hamlin@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.	The	statement	of	ownership	will	
appear	in	the	November	issue.

MANAGING EDITOR:	Leslie	Hamlin	

EXECUTIVE EDITOR:	Russ	Underwood

GROUP PUBLISHER: Don	Johnston

GST Registration Number: R128870672.	

Periodicals	Postage	Paid	at	Atlanta,	GA	30304	and	at	additional	
mailing	offices.	

POSTMASTER: Send address 
changes to Infectious Disease 
Alert, P.O. Box 740059, 
Atlanta, GA 30374. 

Copyright	©	2010	by	AHC	Media	LLC.	All	rights	reserved.	
No	part	of	this	newsletter	may	be	reproduced	in	any	form	
or	incorporated	into	any	information-retrieval	system	with-
out	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	present	scientific	
information	and	opinion	to	health	professionals,	to	stimulate	
thought,	and	further	investigation.	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:	$319
Add	$17.95	for	shipping	&	handling.		

(Student/Resident	rate:	$125).

Multiple Copies
Discounts	are	available	for	group	subscriptions,	multiple	copies,	site-

licenses	or	electronic	distribution.	For	pricing	information,	call	Tria	
Kreutzer	at		

404-262-5482

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	partici-
pation	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.



27	 December	2010

3.	 Novak-Weekley Sm, et al. Clostridium difficile testing in	
the clinical laboratory using multiple testing algorithms.  
J Clin Microbiol.	2010;48:889-893.

4.	 Gilligan PH. Is a two-step glutamate dehyrogenase 
antigen-cytotoxicity neutralization assay algorithm supe-
rior to the Premier toxin a and b enzyme immunoassay 
for laboratory detection of Clostridium difficile? J Clin 
Microbiol. 2008;46:1523-1525.

5.	 Peterson Lr, robicsek a.	Does my patient have 
Clostridium difficile infection? Ann Intern Med. 
2009;151:176-179.

6.	 aichinger E, et al.	Nonutility of repeat laboratory testing 
for detection of Clostridium difficile by use of Pcr or en-
zyme immunoassay. J Clin Microbiol. 2008;46:3795-3797.

7. tenover Fc, et al. Impact of strain type on detection of 
toxigenic Clostridium difficile: comparison of molecular 
diagnostic and enzyme immunoassay approaches. J Clin 
Microbiol. 2010;48:3719-3724.

8. Schmidt mL, Gilligan PH. 2009. Clostridium difficile test-
ing algorithms: What is practical and feasible? Anaerobe. 
2009;15:270-273.

Public Reporting of  
Central-line Infections  
Called into Question
abStract & commENtary 

By Joseph F. John, MD, FACP, FIDSA, FSHEA 
Associate Chief of Staff for Education, Ralph H. Johnson 
Veterans Administration Medical Center; Professor of Medicine, 
Medical University of South Carolina, Charleston 
Dr. John reports no financial relationships relevant to this field of study.

 
Source: Lin my, et al. Quality of traditional surveillance for 
public reporting of nosocomial bloodstream infection rates. 
JAMA. 2010;304:2035-2041. 

Central line-associated infections, particularly blood-
stream infections (BSI), remain a huge issue in our 

technological age. Four academic medical centers were 
used to accumulate 165,963 central-line days associated 
with 241,518 patient days. Using the electronic medi-
cal record, an algorithm was used to determine if a BSI 
occurred. These results were compared to the determi-

nation by an infection preventionist who used routine 
infection-control activity to determine if a central line-
associated BSI occurred. The median rates, as determined  
by both methods, differed significantly (p < 0.001), with 
the preventionists’ finding 3.3 infections per 1,000 cen-
tral-line days and the algorithm finding 9.0 infections. 
The so-called goodness-of-fit represented how closely 
the observations clustered around the regression line; the 
fit varied widely. For example, for an algorithm rate of 
9 per 1,000 central-line days, the infection-prevention-
ist observations would vary, depending on the hospital, 
from 1.1 to 4.9. Ironically, the hospital named hospital C, 
had the lowest infection-preventionist rate (2.4) and the 
highest corresponding algorithm rate (12.6). The authors 
were surprised by the degree of variability between the 
two methods of determining central-line BSIs. 

n	 CommentaRy

These differences between the computer-generated 
rates for central line-related BSI and algorithm-generat-
ed rates are unnerving, to say the least, particularly when 
the infection-preventionist rates would be the ones sent 
out for public review. The authors, who were, in gen-
eral, associated with the surveillance programs in their 
respective hospitals, postulate several reasons for the 
discrepancies. The reasons include the quality of the 
infection-preventionist reviews, the type of chart review 
performed, the variation in local practices in culturing, 
and the rigor of medical record documentation. 

Whatever the reason, these rates can vary greatly, and 
there is no true gold standard. The computer algorithm is 
simply another way to look at the rate but, if more valid 
than the infection-preventionists observations, we need 
to find more consistent ways to determine if a central-
line BSI has occurred (see Woeltje KF, et al. Infect Control 
Hosp Epidemiol. 2008;29:842-846). 

Coagulase-negative staphylococci can cause true con-
fusion in studies like these. The definition for organisms 
like S. epidermidis as the cause of infection included hav-
ing two positive cultures with the same species, the same 
species within 2 hospital days, or a single positive culture 
with vancomycin having been administered within the 
2 subsequent days. We are not told if the staphylococci 
were indeed speciated or if all isolates were considered 
S. epidermidis. We need to have better technology in the 
future to resolve this type of issue regarding skin com-
mensals.

The authors are to be commended for tackling this is-
sue and for such a massive study. They have uncovered 
a potential trend in variable reporting of central line-as-
sociated BSI, important due to the public reporting of 
such data. If, as the authors imply, at the outset, public 
reporting is to be promoted as improving patient safety, 
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the public deserves the very best data that our systems 
can deliver.  n 

Rotavirus Vaccine  
and Intussusception:  
Rarely, at Least in Some Places
abStract & commENtary

By Hal B. Jenson, MD, FAAP
Professor of Pediatrics, Tufts University School of Medicine,  
and Chief Academic Officer, Baystate Medical Center,  
Springfield, MA 
Dr. Jenson reports no financial relationships relevant to this field of study.

Synopsis: Recent post-marketing surveillance from Mex-
ico and Australia has identified a very low but increased 
risk of intussusception following rotavirus vaccination 
with Rotarix, especially following the first dose.

Source: centers for Disease control and Prevention, National 
center for Immunization and respiratory Diseases: Statement 
regarding rotarix and rotateq rotavirus vaccine that intus-
susception. Issued November 3, 2010 at http://www.cdc.gov/
vaccines/vpd-vac/rotavirus/intussusception-studies-acip.html, 
accessed November 12, 2010.

Post-marketing surveillance outside the united states 
of the two FDA-licensed rotavirus vaccines, RotaTeq 

(Merck, licensed in 2006) and Rotarix (GSK Biologicals, 
licensed in 2008), have identified a very low but increased 
risk (1 case/100,000 vaccinated infants) of intussuscep-
tion following Rotarix vaccination. On Sept. 22, 2010, 
the FDA approved a label change for Rotarix based on 
data from Mexico. Analysis of one population in Mexico 
revealed clustering of 18 hospitalizations for intussus-
ception in the 1-7 days following the first dose of Rotarix. 
This rate is 4-5 times higher than in later periods after 
vaccination, after adjusting for age. A second analysis 
of a different population in Mexico revealed a possible 
1.8-fold increased risk of intussusception in the 30 days 
following the first dose of Rotarix, with the clustering of 
cases in the first week after vaccination. No increased risk 
was identified in the post-marketing surveillance studies 
of Rotarix in Brazil. Other post-marketing surveillance 
studies in Australia identified a few cases of intussuscep-
tion that suggest the possibility of an increased risk of 
intussusception in the first week after vaccination with 
either Rotarix or RotaTeq vaccines.

Pre-licensure trials for Rotarix and RotaTeq vaccines 
each involved more than 60,000 participants and showed 

no increased risk for intussusception. More than 27 mil-
lion doses of RotaTeq and more than 2.7 million doses of 
Rotarix have been distributed in United States. Postmarket- 
ing surveillance and studies have not identified an increased  
risk of intussusception in the United States, including a new 
study of 800,000 total doses of RotaTeq vaccine conducted 
in response to this new information, though a risk as low as 
that reported with Rotarix in Mexico cannot be excluded by 
these analyses.

n	 CommentaRy

A previous rotavirus vaccine, RotaShield, was with-
drawn from the market because post-marketing surveil-
lance revealed an association with intussusception (1 
case/10,000 vaccinated infants). From that experience, 
the risk for this adverse event was specifically included 
in the design and evaluation of pre-licensure trials for 
each of the two current vaccines; an association with in-
tussusception was not observed. The risk continues to be 
monitored by post-marketing surveillance in the United 
States and many other countries.

The impact of rotavirus vaccine in the United States 
has been significant. Hospitalization and emergency de-
partment care of infants and children with rotavirus dis-
ease have decreased by about 85%, with an estimated 
40,000-60,000 fewer gastroenteritis-related hospitaliza-
tions annually among children less than 5 years of age. 
The proven benefit of rotavirus vaccination is significant-
ly greater than the very small risk of intussusception that 
may result from rotavirus vaccine. The role of wild-type 
rotavirus causing intussusception remains unsettled. The 
CDC continues to recommend both Rotarix and RotaTeq 
vaccines to prevent severe rotavirus disease in United 
States.  n 

Clinical Features of  
Meningitis in Children
abStract & commENtary

By Hal B. Jenson, MD, FAAP
Professor of Pediatrics, Tufts University School of Medicine,  
and Chief Academic Officer, Baystate Medical Center,  
Springfield, MA 
Dr. Jenson reports no financial relationships relevant to this field of study.

Synopsis: A structured meta-analysis of signs and symp-
toms of meningitis in children quantitated the diagnostic 
value of individual features. Gaps — and opportunities 
— exist in our clinical diagnostic approach for pediatric 
meningitis.
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Source: curtis S, et al. clinical features suggestive of men-
ingitis in children: a systematic review of prospective data. 
Pediatrics. 2010;126:952-960.

A structured search and analysis was conducted of 
all published articles describing historical and phys-

ical features of children with culture-confirmed bacterial 
meningitis. Study inclusion criteria included studies of 
either: 1) children with seizure and fever; or 2) children 
with a clinical suspicion of invasive bacterial disease or 
meningitis. There were 14,145 titles and abstracts that 
were screened, with 760 potentially relevant articles, and 
ultimately 10 articles that met all inclusion criteria (ap-
propriate design, clear reporting of data, and a compari-
son group). The analysis used the Quality Assessment for 
Diagnostic Accuracy Studies (QUADAS) 14-item check-
list, which was developed for quality assessment and sys-
tematic reviews of diagnostic test-accuracy studies, and 
also generally accepted guidelines for assigning quality 
levels of evidence to studies. The 10 studies had a quality 
level of evidence of 1 (n = 4) or 2 (n = 6).

There were 18 symptom descriptors (reported on his-
tory by caregivers) and 48 sign descriptors (described by 
the physician) that were extracted for a meta-analysis. 
Only 5 symptoms and 21 signs had a significant likeli-
hood ratio (LR) that increased the likelihood of meningi-
tis. The presence of complex seizures (focal, multiple, or 
> 15 minute in duration) doubled the risk of meningitis. 
The 5 significant symptoms were:

• Bulging fontanel (LR 8.0, 14% sensitivity, 98%  
 specificity)

• Neck stiffness or bulging fontanel (LR 7.7, 20%  
 sensitivity, 98% specificity)

• Seizures (not febrile seizures) (LR 4.4, 32% sensitivity,  
 93% specificity)

• Reduced feeds (LR 2.0, 52% sensitivity, 70% specificity)
• Irritability (LR 1.3, 82% sensitivity, 34% specificity)
Of the 21 signs, petechiae (LR 37) and jaundice (LR 5.9) 

had the highest LRs, but very low sensitivity (6% each). 
Some of the common key signs included:

• Toxic or moribund (LR 5.8, 49% sensitivity, 92%  
 specificity)

• Neck stiffness or rigidity, meningeal irritation,  
 Brudzinski or Kernig sign (LR 4.5, 64% sensitivity,  
 89% specificity)

• Bulging fontanel (LR 3.5, 36% sensitivity, 90%  
 specificity)

• Increased tone (LR 3.2, 59% sensitivity, 82%  
 specificity)

• Fever > 40°C (LR 2.9, 19% sensitivity, 93% specificity)
• Complex seizures (LR 2.0, 27% sensitivity, 82%  

 specificity)
• Lethargic or drowsy (LR 1.8, 40% sensitivity, 79%   

 specificity)
• Abnormal cry (LR 1.8, 84% sensitivity, 52%  

 specificity)
An additional 13 symptoms and 28 sign pediatric men-

ingitis had statistically insignificant results. Notably, the 
absence of fever did not exclude meningitis (LR: 0.70 
[95% CI: 0.53–0.92]). Non-significant symptoms in-
cluded lethargy, vomiting, and duration of fever. Non-
significant signs included simple seizures, fever < 40°C, 
tachypnea, dehydration, pallor, cyanosis, and delayed 
capillary refill.

n	 CommentaRy

The LR of a clinical feature is the probability of that 
finding in patients with the disease divided by the prob-
ability of that feature in patients without the disease. LRs 
range from zero to infinity. The smaller the LR between 
0 and 1.0, the less likely the disease with that feature. 
Features with an LR of 1.0 have no diagnostic value be-
cause they are equally likely to be present in those with 
the disease as in those without the disease. Features with 
LRs > 1.0 increase the likelihood of the diagnosis, with 
the diagnostic value increasing as the magnitude of the 
LR increases.

The clinical assessment of meningitis in children re-
mains a combination of the art and science of medicine. 
For example, “irritability” is easy to state in a textbook as 
a key clinical feature of meningitis, but recognizing this 
sign accurately is a highly refined skill. No single clinical 
feature is diagnostic of meningitis in children. A differ-
ent constellation of symptoms and signs must be used 
to assess the likelihood of meningitis at different ages. 
This analysis reveals that several symptoms and signs do 
have quantifiable clinical utility for the diagnosis of pedi-
atric meningitis. However, the most accurate diagnostic 
combination that should be used remains suboptimally 
defined. This analysis also shows that the available data 
for many of the clinical features that are often used by 
clinicians and tend to be cited in textbooks — 13 symp-
toms and 28 signs — do not have demonstrated accuracy 
for diagnosis. Many of these clinical features have not 
been clearly defined for accuracy and precision, and have 
not been adequately studied for validity by prospective 
studies to confirm the soundness of using these features 
for the diagnosis of meningitis.  n
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Monkeypox Epidemiology in 
the Post Smallpox-vaccination 
Era: Major Increases in the 
Democratic Republic of Congo
abStract & commENtary

Brian G. Blackburn, MD and Michele Barry, 
MD FACP 
Dr. Blackburn is a Clinical Assistant Professor in the Division 
of Infectious Diseases and Geographic Medicine at Stanford 
University School of Medicine, and Dr. Barry is the Senior  
Associate Dean of Global Health at Stanford University School  
of Medicine 
Drs. Blackburn and Barry report no financial relationships related to this field  

of study

Synopsis: Monkeypox incidence increased 20-fold from 
the early 1980s to 2005-07 in the Democratic Republic 
of Congo (DRC). The risk of monkeypox was higher in 
younger and unvaccinated individuals, and likely indi-
cates that decreased immunity in the population three 
decades after the cessation of smallpox vaccination cam-
paigns is contributing to the resurgence of this disease. 

Source: rimoin aW, et al. major increase in human monkey-
pox incidence 30 years after smallpox vaccination campaigns 
cease in the Democratic republic of congo. PNAS. 2010;37:
16262-16267.

Monkeypox is an orthopoxvirus related to variola, which 
causes a clinically similar (although less severe) ill-

ness to smallpox.1 Although initially described in primates, 
rodent species (e.g., African squirrels, giant pouched rats, 
and dormice) appear to be the primary reservoirs in nature. 
Humans acquire the disease via animals and human-to-hu-
man transmission, and although an outbreak was reported in 
the United States in 2003 related to the importation of exotic 
pets, monkeypox has been found in nature only in Central 
and West Africa.1,2 

Smallpox vaccination confers about 85% protective ef-
ficacy for monkeypox, but vaccination campaigns ceased 
following the eradication of this disease.1 Although sys-
tematic surveillance for monkeypox was ongoing in the 
immediate post-smallpox vaccination era in some parts 
of Africa, such surveillance has not been well maintained 
subsequently. Overall, the largest numbers of monkey-
pox cases have been reported from the DRC, and small-
pox vaccination officially concluded there in 1980.1,3 

To better delineate recent monkeypox epidemiology 
and transmission, an active surveillance program was 

re-instituted during 2005-2007 in areas within the DRC 
where monkeypox was known to be circulating. A sus-
pected case of human monkeypox was defined as a pa-
tient with a fever accompanied by a vesicular-pustular 
rash. Cases were considered confirmed if monkeypox 
virus was detected from scab or vesicular fluid by PCR.

From 2005-2007, 760 confirmed cases of monkeypox 
were detected in nine health zones in the central DRC, 
where the annual crude incidence rate was 5.5 cases per 
10,000. The mean age of case-patients was 12 years, 62% 
were male, and cases were more common in forest than 
savannah regions. In one representative health zone, with 
relatively comparable disease surveillance activity in the 
1980s and 2000s, the annual monkeypox incidence in-
creased from 0.7 to 14.4 per 10,000, representing a 20-
fold increase.

Overall, the risk of human monkeypox was inversely 
associated with age and smallpox vaccination. Over 92% 
of case patients were born after 1980, and only 4% of 
case patients had evidence of prior smallpox vaccination, 
compared with 26% of the general population. Vaccinat-
ed persons (born before 1980) had a 5-fold lower risk of 
monkeypox compared with unvaccinated persons (0.8 vs. 
4.1 per 10,000). In this group, vaccine efficacy was esti-
mated to be 81% (95% CI 68%–88%). 

n	 CommentaRy

Human monkeypox is a zoonosis that occurs primarily 
in remote villages of Central and West Africa in proximity 
to tropical rainforests where there is more frequent contact 
with infected animals. The use of reservoir animals as food 
may be an important source of transmission to humans, as 
contact with ill animals has resulted in transmission through 
respiratory droplets.

The incubation period for monkeypox is about 7-17 
days, and the illness begins with fever, headache, and 
myalgias. Lymphadenopathy is prominent, and is the 
principal distinguishing characteristic from smallpox; 
it occurs coincidentally with prodromal fever prior to 
the rash. Laboratory diagnosis includes identification 
through PCR, culture, or serology. Currently, there is no 
proven, safe treatment for monkeypox, and the U.S. Cen-
ters for Disease Control and Prevention (CDC) recom-
mends that persons investigating monkeypox outbreaks 
and involved in the care of infected individuals should 
receive smallpox vaccination to protect against monkey-
pox. Persons who have had close contact with individuals 
or animals that have monkeypox should also be vacci-
nated up to 14 days after exposure. The CDC does not 
recommend pre-exposure vaccination for veterinarians, 
veterinary staff, or animal-control officers, unless such 
persons are involved in field investigations. No data are 
available on the effectiveness of cidofovir in treatment of  
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human monkeypox. However, cidofovir has proven anti-
monkeypox activity in vitro and in animal studies.4

Three decades after the eradication of smallpox, wan- 
ing population immunity, as a result of the elimination of 
natural disease and the cessation of smallpox vaccination 
programs, has had the unintended effect of reducing im-
munity to the related monkeypox virus. This study dem-
onstrates this dramatically through the recent increase in 
the incidence of monkeypox in the DRC, the preponder-
ance of the infection in the young and unvaccinated, and 
the less dramatic increase among populations with higher 
rates of smallpox vaccination. Even 30 years after vac-
cination, cross-protection for monkeypox appears to be 
significant.

It also is possible that behavioral factors have driven 
some of the epidemiological changes seen in this study. As 
the authors indicate, contact with animal-reservoir species is 
an important factor in many human monkeypox-virus infec-
tions. In the DRC, contact of local populations with reservoir 
species harboring monkeypox virus has probably intensified 
since 1980, increasing the chances of animal-to-human in-
fection. Monkeypox continues to occur almost exclusively in 
rural villages in proximity to tropical rainforests. Continued 
deforestation may favor an increase in human exposure to 
squirrels and other suspected reservoir species. Additionally, 
war and resultant widespread poverty have forced residents 
to rely increasingly on monkeys, squirrels, and other rodents 
for sustenance, all potential sources of monkeypox infection. 
Additionally, human-to-human transmission may also have 
increased, as entire households are now vaccine-naïve. Given 
the high attack rate and secondary transmission rates of this 
virus, intra-household transmission is now much more likely 
to occur, particularly between parents and children.

These findings have important implications. Monkey-
pox is a serious disease, with mortality rates as high as 
10% in some series.1 Although the eradication of small-
pox represents a public-heath triumph, the re-emergence 
of monkeypox serves as a reminder that unanticipated 
consequences can result even from the best of intentions. 
If monkeypox were to establish itself in a new area, the 
lack of natural immunity in animals and humans (particu-
larly in the young) could predispose to a large outbreak 
and public-health threat. Already, within endemic foci of 
Africa, the disease has largely gone unmonitored, pos-
sibly causing increased morbidity and mortality in recent 
years. Improved surveillance and epidemiological analy-
sis are badly needed to better assess the public health 
burden of this infection and develop strategies for reduc-
ing the spread of infection.  n
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CXCR6 Chemokine  
Receptor and Long-term  
Non-progression to AIDS
abStract & commENtary 
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Medical Center; Clinical Professor, Stanford University School 
of Medicine 
Dr. Winslow is on the speaker’s bureau for GSK and Cubist Pharmaceuticals,  
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Synopsis: A polymorphism in the CXCR6 chemokine 
receptor gene was found to be associated with long-term 
non-progression (LTNP) to AIDS in a cohort of French 
patients in which “elite controllers” were excluded.

Figure. Monkeypox

Source: Centers for Disease Control and Prevention
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Source: Limou S, et al. multiple-cohort genetic association study 
reveals cXcr6 as a new chemokine receptor involved in long-
term non-progression to aIDS. J Infect Dis. 2010; 202:908-915.

The genomics of resistance to immunodeficiency virus 
(GRIV) Cohort was established in France in 1995 to 

generate a large database for genetic studies to identify 
host genes associated with rapid progression and long-
term non-progression to AIDS. To reduce confounding by 
excess heterogeneity, the cohort was restricted to white 
people of European descent living in France. LTNPs were 
defined as patients with asymptomatic HIV infection who 
maintained consistent CD4+ lymphocyte counts > 500 in 
the absence of antiretroviral (ARV) therapy. Of the 248 
individuals in the cohort who met the criteria for LTNP 
and had a viral load available, 186 had HIV RNA > 100 
copies/mL. These latter patients were included in the 
analysis described in this paper. 

The GRIV cohort and the control group were geno-
typed initially using a bead-chip method. A total of 
283,637 single nucleotide polymorphisms (SNPs) could 
be tested for potential association with LTNP. After iden-
tification of a SNP in CXCR6 as being associated with 
LTNP, the coding region for this chemokine receptor was 
amplified by PCR and underwent complete sequencing 
by conventional dideoxynucleoside sequencing using 
dye terminators and an ABI DNA analyzer.

The SNP identified as being associated with LTNP in 
patients who were not “elite controllers” (rs2234358) 
lies within the CXCR6 gene on chromosome 3. which 
is only 422 kb from the CCR5 gene. The rs2234538 sig-
nal was replicated in three independent, additional co-
hort studies of white people of European descent (ACS, 
MACS, and USA HIV-1 cohorts). This SNP is located in 
the 3’ untranslated region of CXCR6, and could influence 
gene expression, mRNA stability, mRNA regulation, or 
mRNA splicing. 

n	 CommentaRy	

Large cohorts of HIV patients have provided some im-
portant early insights into the host genetic factors asso-
ciated with immune response to a variety of pathogens. 
This latest SNP association with LTNP is independent of 
the well-known CCR2-CCR5 locus, is not linked to viro-
logic control of HIV, and is not linked to HLA type. The 
finding of this additional association of a chemokine re-
ceptor with HIV progression is not surprising due to the 
now well-known effect of chemokine receptors on host 
response to a variety of pathogens. While CXCR6 has 
been shown to be a minor coreceptor for HIV-1, this par-
ticular SNP is not located in an exon, so its biological ef-
fect is postulated to be related to modulation of CXCR6 

expression. This may, in turn, affect trafficking of effec-
tor T-cells and inflammation. Further research in this area 
is certain to continue to improve our understanding of 
host response to HIV infection.  n

Intravenous Peramivir  
for Seasonal Influenza
abStract & commENtary 

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: Outpatients with uncomplicated seasonal 
influenza were treated with single doses of IV peramivir 
300 mg/kg, 600 mg/kg, or placebo. Peramivir signifi-
cantly reduced the time to alleviation of symptoms at 
both doses compared with placebo. Peramivir was well-
tolerated, and side effects were comparable to placebo.

Source: Kohno S, et al. Efficacy and safety of intravenous pera-
mivir for treatment of seasonal influenza virus infection. Anti-
microb Agents Chemother. 2010;54:4568-4574.

In this study, 296 previously healthy eligible adults 
ages 20-64 with onset of influenza-like symptoms 

within the previous 48 hours and a positive rapid antigen 
test were enrolled in a double-blind, placebo-controlled 
trial conducted at Nagasaki University. Patients were ran-
domly assigned to receive a single dose of IV peramivir 
300 mg/kg (n = 99), 600 mg/kg (n = 97), or matching pla-
cebo (n = 100). Influenza symptoms and body tempera-
ture were self-assessed for 14 days. Nasal and pharyngeal 
specimens were obtained, and influenza virus titers were 
determined. Peramivir at both doses was shown to sig-
nificantly reduce (p = 0.0092) the median time to allevia-
tion of symptoms compared with placebo (59.1 hours for 
300 mg, 59.9 hours for 600 mg, and 81.8 hours for pla-
cebo). Efficacy was demonstrated against both A/H1 and 
A/H3 influenza virus subtypes. Virus titers in respiratory 
samples were significantly lower in both active treatment 
arms than in the placebo arm on both day 2 and day 3 of 
treatment. Adverse events observed with both doses of 
peramivir were similar to those reported in the placebo 
group. 

n	 CommentaRy:	

Peramivir is an investigational sialic-acid analogue-
neuraminidase inhibitor with potent in-vitro activity 
against influenza A and B viruses, and is available in 
an intravenous formulation. It has a strong affinity for 
influenza virus neuraminidase and a low off-rate, sug-
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gesting that infrequent dosing would be feasible. During 
the 2009-2010 season, a novel H1N1 strain became pan-
demic and displayed high mortality rates in both young 
and old patients. In critically ill patients, oral absorption 
of oseltamivir due to ileus or other factors and unreliable 
delivery to pulmonary tissue by inhalation route of zana-
mivir exist as major concerns to treating clinicians. Due 
to the lack of FDA-approved parenteral formulations of 
other neuraminidase inhibitors (oseltamivir and zanama-
vir), IV peramivir was released under a compassionate-
use protocol for use in critically ill patients with con-
firmed pandemic H1N1 influenza. Formal analysis of the 
total experience of compassionate use of IV peramivir 
has yet to be published in the peer-reviewed literature, 
but smaller case series suggest that it showed significant 
efficacy and safety in many of these critically ill patients. 

The impressive efficacy of single-dose IV peramivir in 
outpatients with uncomplicated influenza, and the clini-
cal evidence for efficacy and safety in critically ill pa-
tients, support the effectiveness of this agent, as well as 
the need for additional randomized, controlled trials in 
larger numbers of patients and special populations (in-
cluding children and immunocompromised patients).

One common misconception, which needs to be ad-
dressed, is the false belief that antiviral agents are not 
effective in patients who have duration of influenza 
symptoms of greater than 48 hours. It should be point-
ed out that while most antiviral agents studied over the 
last 40 years (amantadine, rimantadine, oseltamivir, 
zanamivir, and peramivir) seem to demonstrate greater 
relative efficacy vs. placebo when studied in clinical 
trials with duration of symptoms < 48 hours, as op-
posed to longer duration of symptoms, this result is, 
in part, due to the inclusion criteria of the trials them-
selves. Certainly, critically ill patients with influenza, 
especially those requiring mechanical ventilation or 
extra-corporeal membrane oxygenation, should not be 
denied antiviral therapy despite duration of symptoms 
> 48 hours.  n
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CME Objectives
Upon completion of this educational activity, participants 

should be able to:
• discuss the diagnosis and treatment of infectious diseases;
• explain current data regarding the use of new antibiotics for 

commonly diagnosed diseases and new uses for traditional drugs;
• discuss the latest information regarding risks, benefits, and 

cost-effectiveness of new and traditional diagnostic tests; and
• discuss new information regarding how infectious diseases 

are transmitted and how such information can lead to the de-
velopment of new therapies.   n 
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13.	Which	of	the	following	is	correct?

a.  Rapid tests for toxin antigens of Clostridium difficile are highly 
sensitive.

b.  Detection of Clostridium difficile toxin genes by PCR is sensitive, 
but lacks sufficient specificity for clinical use.

c.  All methods of testing for the presence of of Clostridium difficile 
toxin or toxin genes necessitate testing of multiple samples to 
assure adequate sensitivity.

d.  GDH testing is approximately 90% sensitive in detecting 027 
strains of Clostridium difficile, but its sensitivity in detection of 
other (non-027) strains is only approximately 70%.

14.	Which	of	the	following	is	correct?

a. Primates are the major reservoir of monkeypox virus.

b. Smallpox vaccination is protective against monkeypox infection.

c. The elimination of smallpox in Africa has been accompanied by 
the simultaneous elimination of monkeypox.

d. Human-to-human transmission of monkeyox infection does not 
occur.

15.	Which	of	the	following	is	correct	with	regard	to	treatment	of	
influenza	virus	infection?

a.  A single dose of peramivir given intravenously was effective 
in shortening the duration of symptoms from influenza A virus 
infection.

b.  A single dose of peramivir given intravenously was effective in 
shortening the duration of symptoms from influenz B virus infec-
tion.

c.  Orally administered peramivir has been demonstrated to be as 
effective as giving the drug intravenously.

d.  Peramivir administration, while improving symptoms, did not 
significantly reduce influenza virus titers in respiratory secretions.

Answers:  13. (d); 14. (b); 15. (a)
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Flu	treatment	in		
Small	Children

Source: Heinonen S, et al. Early Oseltamivir 
treatment of influenza in children 1-3 years of 
age: A randomized controlled trial. Clin Infect 
Dis. 2010;51:887-894.

During the 2007-2008 and 2008-2009 
influenza seasons, children ages 1-3 

years, with influenza-like symptoms, were 
randomized to receive oseltamivir suspen-
sion vs. matching placebo for 5 days. Treat-
ment was administered within 48 hours 
of onset of symptoms, and the study was 
double-blinded. The duration and severity 
of symptoms were recorded by parents in a 
daily log for 21 days. 

A total of 408 children were random-
ized (203 to oseltamivir therapy). Ninety-
eight children had laboratory-confirmed 
influenza, including 79 with influenza A 
and 19 with influenza B. Looking at chil-
dren with influenza A who received the 
study drug within 24 hours of symptom 
onset, the median time to resolution of clin-
ical symptoms was significantly shorter in 
the active treatment group compared with 
the placebo group (3.0 vs. 6.5 days). In 
those children who had not been vaccinat-
ed, the median time to resolution of symp-
toms also was shorter for those receiving 
active drug compared with those receiving 
placebo (3.4 vs. 7.3 days). Perhaps most 
importantly, parents of children receiving 
active therapy reported fewer missed days 
of work. As anticipated, no benefit of 
treatment was observed in children with 
influenza B infection. 

Young children ages 1-3 years of age 
who receive prompt antiviral intervention 
for influenza A within 12-24 hours have a 
statistically significant reduction in the du-
ration of symptoms by at least 3.5-4 days 
compared to untreated children.  

Haiti	Hit	with	Cholera

Source: Cholera outbreak — Haiti, October 2010. 
MMWR. 2010;59:1411; ProMED-mail posts No-
vember 11 and 12, 2010; www.promedmail.org

Cholera is rapidly hopscotching its way 
across Haiti. The first case occurred 

a mere 3 weeks ago, on October 20, and 
within 48 hours began spreading down the 
main coast highway to the slums on the 
outskirts of Port-au-Prince. By November 
11, promedmail alerts reported that “all of 
the hospitals in Port-au-Prince are over-
flowing.” By November 12, more than 
12,000 people had become ill, with 796 
reported dead. Cases are appearing in the 
tent cities outside of Port-au-Prince, where 
thousands are still left homeless from the 
January 2010 earthquake. 

Cholera is not endemic in Haiti and, as 
a result, the entire population of 10 million 
people is non-immune and vulnerable to 
infection. The disease has spread quickly 
because of poor sanitation, lack of clean 
water, and crowded living conditions in 
slums and makeshift tent cities. There has 
been angry fingerpointing at Nepalese 
peacekeepers who accidentally imported 
the bacteria, which was confirmed by the 
CDC. DNA fingerprinting of isolates from 
13 case patients in Haiti confirmed a match 
with a Southeast Asian strain of Cholera 
currently circulating in Nepal (where the 
disease is endemic). The serovar has been 
identified as toxigenic Vibrio cholerae 01, 
serotype Ogawa, biotype El Tor. Suscep-
tibility testing demonstrates sensitivity to 
tetracycline, ciprofloxacin, and kanamy-
cin, and resistance to trimpethoprim-sulfa-
methoxazole, sulfisoxazole, furazolidone, 
naladixic acid, and streptomycin. 

Thus far, no U.S. travelers to Haiti have 
been affected. Updated information on the 
outbreak is being posted at http://www.
cdc.gov/haiticholera. 

In	Favor	of	mandatory	
Flu	Vaccination	of	
Health	Care	Workers

Source: Talbot TR, et al. Revised SHEA posi-
tion paper: Influenza vaccination of healthcare 
personnel. Infection Control and Hospital 
Epidemiology. 2010;31:987-995. 

Voluntary influenza vaccination rates 
of healthcare workers in the United 

States remain marginal, despite years of 
educational programs and lobbying in fa-
vor of vaccination. According to a 2009 
RAND report, 53% of HCWs in the Unit-
ed States received influenza vaccine dur-
ing the 2008-2009 influenza season. This 
figure was essentially unchanged last year, 
despite the heightened awareness of influ-
enza morbidity and mortality associated 
with the H1N1 outbreak. At least 39% of 
HCWs surveyed reported no intention of 
receiving vaccine. 

Two randomized clinical trials have 
demonstrated that vaccination of HCWs 
is a powerful and effective tool at reduc-
ing transmission of influenza and reducing 
patient mortality. The first, which was per-
formed at 44 long-term healthcare facili-
ties, involving more than 1,700 HCWs and 
2,600 residents, demonstrated a significant 
reduction in influenza-like illness in both 
HCWs and residents. This benefit was 
observed even when residents of the facili-
ties had been broadly vaccinated. A recent 
French study also demonstrated a reduc-
tion in resident morality among 40 facili-
ties where HCWs had increased vaccina-
tion rates. Modeling studies suggest that a 
100% vaccination rate of HCWs could re-
sult in a 43% reduction in influenza among 
hospitalized patients and a 60% reduction 
in nursing home residents. 

Despite these figures, many HCWs 
remain entrenched in their disinterest or 

UPDATES  By Carol Kemper, MD, FACP
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refusal to receive flu vaccine, the basis for 
which is not entirely clear. Informal sur-
veys reveal a perception of a lack of vac-
cine efficacy (somewhat true), fear of vac-
cination, especially with the “new” H1N1 
vaccine (which may have something to do 
with the government’s insistence on refer-
ring to this strain of influenza as “novel”), 
and a sustained concern that you can “catch 
the flu from the vaccine.” Perceived gov-
ernment mismanagement of the vaccine 
program in past years and problems with 
vaccine manufacturing facilities contribute 
to a distrust of the government’s intent and 
of the vaccine itself. 

There also is an expressed anxiety about 
the government’s intrusion in what should 
be an “individual choice.” And yet most 
of these same HCWs willingly submit to 
mandatory screening and vaccination for 
other communicable diseases in the work-
place, including measles, mumps, rubella, 
varicella, HBV, and — now in California 
— Tdap. For many of us, evidence of im-
munity to these infections is a mandatory 
condition of employment. 

For this reason, several states and health-
care organizations have initiated different 
types of programs to encourage or enforce 
vaccination. These types of programs fall 
into four broad categories, as follows:

1) Mandatory vaccine of all HCWs, 
with defined medical and religious exemp-
tions. Some allow exemption for “per-
sonal beliefs.” Such programs were able to 
achieve vaccine rates of 95%-98% during 
the 2009-2010 influenza season. 

2) Another approach is to maintain 
programs for voluntary vaccination but 
mandate that employees who “opt out” 
must wear a mask while performing clini-
cal activities. Whether a daily reminder of 
potential risk, or the sheer annoyance, this 
approach may result in improved vaccine 
rates. A German study demonstrated that 
employee vaccine rates increased from 
33% to 58% within 10 days of implement-
ing this requirement. 

3) Strategies that use influenza vaccine 
as a Quality Indicator, with disclosure of 
the information to the public, also have 
been found to improve vaccine rates. In a 

group of 115 acute care hospitals in Iowa, 
voluntary vaccine rates improved to 82% 
with such a program. 

4) A simple approach to encouraging 
vaccination is the use of a signed declina-
tion statement for those who refuse vacci-
nation. In our local clinic and hospital, this 
approach boosted vaccine rates from ap-
proximately 52% to 65%-72%. Anecdot-
ally, educational tools to promote vaccina-
tion, including Internet modules designed 
to reassure and encourage vaccination, 
have not been effective. 

So, how do we encourage flu vaccina-
tion of HCWs in the United States? You 
don’t — it should be mandatory, just like 
evidence of adequate immunity to other 
communicable diseases is necessary. This 
is not a question of personnel freedom. 
HCWs have an obligation to promote the 
health and safety of their patients — and 
should receive annual influenza vaccine as 
a condition of their employment. 

HIV	transmission		
During	Pregnancy

Source:	Tubiana R. et al. Factors associated 
with mother-to-child transmission of HIV-1 
despite a maternal viral load < 500 copies/mL 
at delivery: A case-control study nested in the 
French Perinatal Cohort (EPF-ANRS C01). 
Clin Infect Dis. 2010; 50:585-96.

Rates of mother-to-child transmission 
(MCT) are estimated to be as low as 

0.5% to 1.5% in moms receiving antiret-
roviral therapy with undetectable HIV-1 
viral loads at the time of delivery. And yet, 
this small risk was calculated to be a fac-
tor in the transmission of HIV to at least 
20% of the children perinatally infected 
in a large cohort of mother-child pairs 
in France. From 1997 to 2006, mother-
child pairs have been tracked as part of 
a large perinatal project in France, which 
includes 7,425 mother-infant pairs. The 
overall rate of MCT in this large group is 
1.5% (115 pairs). 

In order to determine the risks for 
maternal transmission of HIV in women 
who had undetectable viral loads at the 

time of delivery, a subset of maternal-
child pairs, defined as follows, were ex-
amined: the woman had to have received 
antiretroviral therapy during her preg-
nancy, the last HIV viral load before or at 
delivery was < 500 copies/mL, the gesta-
tional age of the child had to be at least 
37 weeks, and there was no evidence of 
breast-feeding. A total of 4,281 mother-
child pairs met the criteria. Risk factors 
for transmission in this group were ex-
amined, resulting in a comparison of 19 
mother-baby pairs with HIV+ babies and 
60 control pairs.

Control-case mothers were more likely 
to be receiving antiretroviral therapy at 
the time of conception compared to case 
patients (45% vs. 16%, p = .017). In ad-
dition, significantly more control mothers 
had undetectable viral loads at 14 and 30 
weeks of pregnancy. At 14 weeks, 38% of 
control mothers vs. 0% of case mothers had 
undetectable viral loads < 500 copies/mL 
(p = .02). During pregnancy, median viral 
loads also were significantly higher for case 
patients than controls, and peak viral loads 
during pregnancy > 10,000 copies/mL oc-
curred in 63% of case patients vs. 36% of 
control pairs. The HIV viral load also ap-
peared to decrease more slowly in mothers 
treated with antiretroviral therapy. Multi-
variate analysis demonstrated that the only 
independent risk factor for maternal-child 
transmission in this group was the viral load 
at 30 weeks +/- 4 weeks of pregnancy. 

A lower proportion of case patients 
compared with controls had VLs < 50 cop-
ies/mL at delivery, but this figure did not 
reach significance.

Early and sustained control of HIV 
viremia is essential in reducing transmis-
sion of HIV during pregnancy. These data 
suggest that mothers who receive ART 
throughout their pregnancy, including at 
the time of conception, have the lowest 
rates of transmission (which may prompt 
a re-examination of the current guide-
lines). Nonetheless, the rate of MCT for 
mothers with VLs < 50 at the time of de-
livery was 0.4%, indicating that transmis-
sion can occur even in mothers with ex-
cellent virologic suppression during their 
pregnancies.  n  
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Tiotropium for uncontrolled asthma
Tiotropium, a long-acting anticholiner-

gic inhaler, is approved for treatment of chronic 
obstructive pulmonary disease. A new study sug-
gests that it may also be effective for patients with 
asthma. 

In a study of 210 adults with asthma with 
inadequate control with inhaled glucocorticoids, 
tiotropium was compared to doubling the dose 
of glucocorticoids, and was also compared to the 
addition of salmeterol, a long-acting beta agonist 
(LABA). Tiotropium was superior to doubling the 
dose of inhaled glucocorticoid as assessed by mea-
suring the morning peak expiratory flow (PEF)  
(P < 0.001). It also improved evening PEF, asthma 
control days, and FEV1, as well as daily symptom 
scores. The addition of tiotropium was also non-
inferior to the addition of salmeterol for all assessed 
outcomes and was superior to salmeterol in mea-
sures of prebronchodilator FEV1 (P = 0.003). 

The authors conclude that tiotropium is supe-
rior to doubling the dose of glucocorticoid in 
patients with inadequately controlled asthma, and 
is equivalent to the addition of salmeterol in the 
same patient group (published online N Engl J 
Med Sept. 19, 2010). This study is important 
because it may result in options for patients with 
poorly controlled asthma beyond adding a LABA. 
Recently, asthma experts and the FDA have ques-
tioned the safety of LABA therapy (FDA Drug 
Safety Communication June 2, 2010), and a recent 
meta-analysis suggests that use of LABAs with-
out concomitant inhaled corticosteroids increase 

the risk for intubation or death (Am J Med 
2010;123:322-328).  n

Sibutramine pulled from market
Abbott Laboratories announced in October that 

it is withdrawing the weight-loss drug sibutramine 
(Meridia®) from the market. The move comes 
a month after the FDA finished a review of the 
drug and found that patients with cardiovascular 
disease or diabetes given sibutramine had a signifi-
cantly higher rate of serious cardiovascular events 
compared to placebo. The drug was originally 
approved in 1997. In a news release, the FDA 
states “physicians are advised to stop prescribing 
Meridia to their patients and patients should stop 
taking this medication.” The Wall Street Journal 
reports that while Meridia may be off the mar-
ket, sibutramine is still available illegally in many 
weight-loss nutritional supplements, most of which 
are available via the Internet from oversee suppli-
ers. The supplements are marketed as “all-natural” 
and their labels list only herbal ingredients. The 
FDA recently advised consumers that Slimming 
Beauty Bitter Orange Slimming Capsules con-
tains sibutramine, and last year published a list of 
more than 50 other supplements containing the 
banned drug. For complete list of supplements 
containing sibutramine go to: www.fda.gov/Drugs/
ResourcesForYou/Consumers/QuestionsAnswers/
ucm136187.htm.  n
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Incidence and mortality data from WHI
In 2002, the Women’s Health Initiative (WHI) 

study was stopped early after 5.6 years when data 
showed that combination estrogen and proges-
terone therapy increased the risk of breast can-
cer. Mortality data had never been reported from 
WHI, however, and other studies have suggested 
that hormone therapy-associated breast cancers 
might have a more favorable prognosis than other 
breast cancers. A new analysis of WHI data dispels 
that notion. 

The current study is a follow-up study of more 
than 16,000 women enrolled in WHI who were 
randomized to conjugated equine estrogen 0.65 
mg per day plus medroxyprogesterone 2.5 mg per 
day (Prempro®) or placebo. Participants were fol-
lowed for an average of 11 years with the main 
outcome measure being breast cancer incidence 
and breast cancer mortality. Women on hormone 
therapy had a higher rate of breast cancer com-
pared to women on placebo (0.42% vs 0.34% per 
year; hazard ratio [HR], 1.25; 95% confidence 
interval [CI], 1.07-1.46; P = 0.004) and breast can-
cers in the hormone group were more likely to be 
node-positive (23.7% vs 16.2%; HR, 1.78; 95% 
CI, 1.23-2.58; P = 0.03). The death rate associ-
ated with breast cancer was higher in the hormone 
group (0.03% vs 0.01% per year; HR, 1.96; 95% 
CI, 1.00-4.04; P = 0.049), a finding that barely 
reached statistical significance because of the low 
number of cancers in either group. 

The authors conclude that estrogen plus pro-
gesterone was associated with a higher breast 
cancer incidence, as well as cancers that were 
more commonly node-positive. Breast cancer mor-
tality was also higher in the combined hormone 
group (JAMA 2010;304:1684-1692). An accom-
panying editorial points out that despite the bor-
derline statistical significance of these findings 
it is likely that “the increase in breast cancer 
deaths due to hormone therapy has been under-
estimated in the current study.” However, it is 
still unclear whether short courses of hormone 
therapy for relief of postmenopausal symptoms 
right after menopause may be safe and fur-
ther research is needed “to determine whether 
lower doses or shorter durations of hormone  
therapy could alleviate menopausal symp-
toms without increasing cancer risk” (JAMA 
2010;304:1719-1720).  n

FDA actions
The FDA has approved fingolimod, the first 

oral drug for the treatment of relapsing forms of 

multiple sclerosis. Fingolimod is a sphingosine 
1-phosphate receptor modulator that is believed 
to reduce migration of lymphocytes into the cen-
tral nervous system. Compared to interferon beta-
1a, the annualized relapse rate was significantly 
lower with fingolimod. Patients need to be moni-
tored for decreased heart rate and elevation of 
liver transaminases. Fingolimod is given as a once-
daily 0.5 mg tablet. It is marketed by Novartis as 
Gilenya™.

As anticipated, the FDA has approved dabiga-
tran to prevent strokes and blood clots in patients 
with atrial fibrillation. The drug is a direct throm-
bin inhibitor and is given orally twice a day. The 
approval was based on the RE-LY trial, which 
showed that dabigatran at 150 mg given twice a 
day was superior to warfarin for this indication. 
Unlike warfarin, dabigatran requires no monitor-
ing. Dabigatran will be available in 75 mg and 150 
mg capsules and will be marketed as Pradaxa® by 
Boehringer Ingelheim Pharmaceuticals.

The FDA has ordered a labeling change for 
bisphosphonates, warning of the risk of atypical 
femoral fractures. In March, the FDA announced 
an ongoing safety review of bisphosphonates and 
the occurrence of subtrochanteric and diaphyseal 
femoral fractures. The new warning is a result of 
that review and, while not acknowledging a direct 
link, the warning suggests that these fractures may 
be related to use of bisphosphonates for longer 
than 5 years. The agency further suggests that 
health care professionals consider periodic reevalu-
ation of the need for continued bisphosphonate 
therapy in patients who have been on the drugs for 
more than 5 years. The labeling change will only 
affect bisphosphonates approved for osteoporosis, 
which include alendronate (Fosamax®), risedronate 
(Actonel®), ibandronate (Boniva®), and zoledronic 
acid (Reclast®).

The FDA has approved extended-release naltrex-
one to treat and prevent relapse of patients with 
opioid dependence who have undergone detoxi-
fication treatment. Extended-release naltrexone 
is administered by intramuscular injection once a 
month, and blocks opioid receptors in the brain. 
It was initially approved in 2006 to treat alcohol 
dependence. The drug is only approved for patients 
who have completed rehabilitation, otherwise it 
may trigger opioid withdrawal. The efficacy of 
naltrexone was shown in a 6-month placebo-con-
trolled trial in which treated patients were more 
likely to stay in treatment and refrain from using 
illicit drugs. Extended-release naltrexone injection 
is marketed as Vivitrol® by Alkermes Inc.  n
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