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Blood Culture-negative  
Endocarditis: What Can the  

Laboratory Bring to the Table?
abStract & commENtary

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

fairs, Cepheid, Sunnyvale, CA 
Dr. Baron reports no financial relationships relevant to this field of study.

 
Synopsis: The etiology of blood culture-negative endocarditis was identi-
fied in 62.7% of 759 patients using combinations of serological, molecular, 
and histopathological assays. The majority of the agents not detected by 
conventional cultures were coxiella burnetii (30%) and bartonella spp. 

(11%), both diagnosed using serological tests, and trophyrema whipplei, 
other unusual bacteria, and fungi making up the remainder. For 14% of 
patients, diagnosis required PCR testing on valve tissue removed during 
surgery (not in paraffin). The cause of disease could not be determined for 

264 patients; 2% of patients had non-infectious endocarditis.   

Sources: Pierre-Edouard Fournier, et al. comprehensive diagnostic strategy for 
blood culture — negative endocarditis: a prospective study of 819 new cases. Clin 

Infect Dis. 2010;51:131-140.

Several years ago, two different publications appeared showing that pro-
longed incubation of blood cultures beyond the initial five-day protocol 

for patients with suspected fastidious bacterial endocarditis did not yield 
significant additional pathogens with today’s modern blood-culture media 
and automated methods.1,2 Many laboratories, however, still have problems 
convincing clinicians that such measures won’t be productive. The current 
publication by the renowned Raoult group confirms the findings of those 
less sophisticated studies, and suggests an algorithm that will generate the 
diagnosis in the majority of circumstances in which a diagnosis is pos-
sible. Unfortunately, almost no other laboratories have the capabilities of 
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the Raoult laboratory, so that clinicians outside France 
should not expect to see the same results from their local, 
or even their reference, laboratory.

This group has pioneered the use of cutting edge 
molecular technologies for detecting pathogens in the 
bloodstream and in tissues, and has actively pursued de-
velopment and documentation of new tools for diagnosis 
of this syndrome for more than 15 years.3-6 In my opin-
ion, it is the most competent laboratory in the world to 
find an etiological agent of endocarditis when all else has 
failed. Unfortunately, laboratories in the United States 
are prevented from sending samples to France because 
of regulatory restrictions. Reference laboratories must 
be accredited by the state and CLIA, for example, in 
California, and laboratories accredited by the College 
of American Pathologists are supposed to send tests out 
only to other CAP-accredited laboratories. Neither regu-
latory body is recognized in France. 

In this most recent publication, the group investigat-
ed the etiology of disease in 819 patients suspected of 
having blood culture-negative endocarditis (BCNE); ap-
proximately 213 involved native valves. Detailed clini-
cal histories were obtained, along with several types of 
samples, when possible, including serum, EDTA and 
heparinized blood samples, excised valve tissue frozen at 
-80° C, and tissue in paraffin blocks, all received over the 
eight years of the study period. Sixty patients without a 

diagnosis of endocarditis, based on the modified Duke 
Criteria, were originally excluded.7

The agents tested for by serological testing were Coxi-
ella, Bartonella, Legionella, and Mycoplasma pneumoni-
ae. Blood, heart-valve tissue, and other tissues were ex-
tracted, and specific primers employed, for PCR testing 
after initial tests yielded no results. Primers for all bac-
teria, all fungi, and individual species Coxiella, Barton-
ella, Tropheryma, and Chlamydia, as well as cytomega-
lovirus and enteroviruses were used. Tissue cultures were 
set up on tissues, and if bacteria were seen by any of a 
number of fluorescent and histological stains, they were 
identified by universal primer amplification and sequenc-
ing. Tissues in paraffin block were stained with immuno-
peroxidase, acid-fast, and additional special stains such 
as Warthin-Starry and other silver stains. Autoimmuno-
histochemistry was used on tissues for which no etiol-
ogy was detected by other means. A number of tests were 
employed to detect autoantibodies, such as rheumatoid 
factor, anti-DNA, and antinuclear antibodies.  

Nineteen of the 759 patients included in the study 
group had non-infectious endocarditis, including maran-
tic endocarditis (7), Libmann-Sacks endocarditis (4), and 
Behcet disease (1). Seven more patients had autoimmune 
disease diagnosed elsewhere by additional tests. By the 
Duke criteria, 549 of 740 remaining patients were desig-
nated as having definite endocarditis, and Raoult’s group 
was able to detect an etiological agent in 476 (86.7%)
of those. One-hundred ninety-one patients (~ 26%) were 
classified as “possible” endocarditis. Serologic tests pro-
vided the diagnosis in almost half of the patients, empha-
sizing the importance of this modality, often overlooked 
by clinicians in their zeal to order molecular assays. 

Employing all possible tests, the authors detected 315 
cases due to Q fever (Coxiella), 86 due to Bartonella, 
12 due to T. whipplei, eight fungi, and 70 conventional 
bacteria, predominantly streptococci (many S. gallolyti-
cus) and staphylococci. Readers of Infectious Diseases 
Alert may remember that S. gallolyticus was discussed in 
a previous Infectious Disease Alert article on the recent 
changes in the taxonomy of the S. bovis group.8 PCR on 
EDTA blood samples provided the diagnosis in < 15% of 
all patients. In fact, PCR tests using blood detected only 
three of the seronegative patients, although valve biopsies 
were more fruitful, providing a bacterial diagnoses for 
66.1% of samples and a fungal diagnosis for 3% among 
patients from whom valve samples were available. Cell 
culture never revealed an agent that was not detected by 
another method, for which microbiology laboratories can 
breathe a sigh of relief. Valve biopsies were positive by 
culture more often than blood as well, yielding an organ-
ism in 58 of 127 patients (46%). PCR of valves yielded a 
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positive result in 157 of 227 cases (69%). 
The authors summarized their findings with a proposed 

algorithm. It must be remembered that the majority of pa-
tients lived in France, other European countries, and Alge-
ria, and only a few patients from the United States were 
studied, so the results of a similar series might be expect-
ed to have different outcomes if conducted in the United 
States. The authors of this series suggest that after the initial 
negative blood cultures, serum should be the first specimen 
to evaluate for Q fever and Bartonella, followed by specific 
PCR assays for Bartonella species, T. whipplei, and fungi. 
For patients with negative results at this point, additional 
serological and PCR tests could be employed. They also 
suggested that tests for antinuclear antibodies and rheuma-
toid factor should be instituted at this point. The authors 
also recommend that heart valve biopsies should first be 
tested using broad-range PCR assays for bacteria and fungi, 
with autoimmuno-histochemistry only for patients with all 
other results negative. Although they had tested the com-
mercial Roche SeptiFast blood culture multi-analyte PCR 
system, available in Europe but not FDA-cleared in the 
United States, they found its sensitivity to be so sufficiently 
poor that they did not recommend its use. Instead, they sug-
gested that if laboratories had specific staphylococcal and 
streptococcal PCR assays available, they should be used. 
Of course, right now in the United States there are no com-
mercial tests available for use on blood directly from the 
patient without the benefit of culture amplification in blood 
cultures. 

In summary, serological tests are the second most pro-
ductive modality for diagnosis of culture-negative endo-
carditis, followed by PCR, and then even more heroic 
measures, if they are available. Even then, one-third of 
cases remained for which an etiology could not be deter-
mined.  n  
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Malaria Surveillance  
in the United States
abStract & commENtary

By Brian G. Blackburn, MD
Clinical Assistant Professor, Division of Infectious and  
Geographic Medicine, Stanford University School of Medicine 
Dr. Blackburn reports no financial relationship relevant to this field of study.

Synopsis: In 2008, a five-year low of 1,298 malaria cases 
(9% severe and only two fatal) in the United States was 
reported to the Centers for Disease Control and Preven-
tion (CDC), a 14% decrease from 2007. Plasmodium 
falciparum (41% of cases) was the most commonly identi-
fied infecting species. About 72% of case patients reported 
noncompliance with recommended malaria chemopro-
phylaxis measures.

Source: mali S, et.al. malaria surveillance — United States, 

2008. MMWR Surveill Summ. 2010;59:1-15.

Malaria continues to be a global scourge, with nearly 
half the world’s population living in malaria-endemic 

areas, 200-500 million annual clinical cases, and nearly a 
million annual deaths (almost all due to P. falciparum).1 
However, in the United States, malaria now occurs almost 
exclusively in the setting of imported cases in travelers re-
turning from endemic areas. Malaria is a nationally notifi-
able disease in the United States, and cases are reported to 
the CDC through two passive reporting systems, the Nation-
al Malaria Surveillance System and the National Notifiable 
Diseases Surveillance System.

This most recent Malaria Surveillance Summary compiled 
U.S. malaria cases from 2008. Overall, 1,298 cases were re-
ported, a 14% decrease compared to 2007, and the lowest 
case number since 2003. The infecting malaria species was P. 
falciparum in 41% of cases, P. vivax in 15%, and P. malariae 
or P. ovale in 3%. For the first time in the United States, a hu-
man infection with P. knowlesi was confirmed. The infecting 
species remained undetermined in 41% of cases. 
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Of patients for whom the region of acquisition was 
known, 71% were acquired in Africa (7/8 of these in West 
Africa), 22% in Asia (2/3 of these in India), and 6% in the 
Americas. Relative case rates were highest among travel-
ers to West Africa (e.g., Guinea, Togo, Côte d’Ivoire, Si-
erra Leone, and Nigeria) compared to other regions. Of the 
malaria cases for which travel information was known and 
the infecting species was identified, 91% of travelers to Af-
rica had P. falciparum and 6% had P. vivax/ovale; 11% of 
travelers to Asia/Oceania had P. falciparum and 84% had P. 
vivax/ovale; and 15% of travelers to the Americas (exclud-
ing Haiti, where all malaria is due to P. falciparum) had P. 
falciparum and 81% had P. vivax/ovale. 

Illness onset occurred < 1 month after arrival in the Unit-
ed States (including those ill before returning to the United 
States) in 97% of those infected with P. falciparum, and 
in 57% of those infected with P. vivax. The most common 
reason for travel among case patients was to visit friends 
and relatives (“VFR travelers,” 65% of patients). Overall, 
117 (9%) patients had severe malaria and two patients died; 
72% of case-patients did not take malaria chemoprophy-
laxis appropriately. 

n	COMMENTARY

The number of reported malaria cases in the United 
States has been relatively stable for over a decade, although 
14% decrease from the previous year was seen in 2008. 
This decrease in the malaria case number could have re-
sulted from changing travel patterns among U.S. residents, 
improved chemoprophylaxis measures, or a global decrease 
in malaria burden. Recent evidence suggests that these are 
unlikely; in fact, noncompliance with chemoprophylaxis re-
mains a prominent contributing factor to most U.S. cases of 
malaria.1 Despite the 14% decrease being statistically sig-
nificant, small fluctuations in the annual case number have 
been seen year-to-year in past Malaria Surveillance Sum-
maries, and a true difference would be better confirmed by 
seeing a trend sustained over multiple years. The passive 
nature of the malaria reporting system in the United States 
renders it less robust and more susceptible to fluctuation.

Several aspects of these data are worth noting. Death due 
to malaria remains extremely rare in the United States, with 
only two fatal cases in 2008. Notably, one death was due 
to P. vivax, a malaria species generally thought of as more 
benign than P. falciparum. However, the number of severe 
malaria cases nearly doubled compared to 2007 (117 vs. 
57), although a modification in the case report form may 
have resulted in reporting bias that resulted in this appar-
ent change. Also of note, the first case of P. knowlesi infec-
tion was confirmed in the United States during 2008. Al-
though easily confused with P. malariae morphologically, 
P. knowlesi can cause severe malaria (in contrast to the more 
indolent illness usually caused by P. malariae). This emerg-

ing pathogen, endemic to Southeast Asia/Oceania, should 
be considered in patients with travel histories that include 
this region.

As noted in previous Malaria Surveillance Summaries, 
VFR travelers represent a group at higher risk for acquiring 
malaria than tourists or other casual travelers. A growing 
body of literature supports this, and though VFR travelers 
represent a small proportion of U.S. international travelers, 
they are far over-represented in the number of malaria cas-
es in the United States.2,3 Reasons for this include a lower 
propensity to seek pre-travel heath care and take malaria 
chemoprophylaxis, assumption of partial immunity, and un-
dertaking riskier behaviors while abroad.2 This represents 
an important opportunity for prevention efforts among pri-
mary care physicians that see these patients, as they may be 
the only point of contact within the medical system prior to 
departure.

In summary, fever in a returned traveler should prompt 
consideration of the diagnosis of malaria; travel histories 
should also be obtained from all febrile patients to determine 
if this is a consideration. Among U.S. travelers, the risk of 
acquiring malaria appears to be highest in West Africa, and 
among travelers to Africa, and the risk of P. falciparum is 
much higher than the more benign forms of malaria.  n  

References
1. Greenwood bm, et al. malaria. Lancet. 2005;365:1487-1498.
2. Leder K, et al. Illness in travelers visiting friends and 

relatives: a review of the GeoSentinel Surveillance Net-
work. Clin Infect Dis. 2006;43:1185-1193.

3. mali S, et al. malaria surveillance — United States, 2007. 
MMWR Surveill Summ. 2009:58:1-16.

Ivermectin and Malaria  
abStract & commENtary

Alan D Tice, MD, FACP 
Infectious Disease Consultant, John A. Burns School of Medi-
cine, University of Hawaii, Honolulu 
Dr. Tice reports no financial relationships relevant to this field 
of study.

Synopsis: Ivermectin, an old and safe anti-parasitic medi-
cation, may be useful in reducing malaria in hyperendemic 
areas through administering it to humans and animals to 
kill the unsuspecting mosquitoes who obtain blood meal.

Source: chaccour c, Lines J, Whitty cJ. Effect of ivermectin 
on Anopheles gambiae mosquitoes fed on humans: the potential 
of oral insecticides in malaria control. J Infect Dis. 2010;202:

113-116.
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Ivermectin is a well-known anti-parasitic medication that 
has been used for years, with little toxicity to humans. 

It has been the mainstay for therapy of onchocerciasis in 
Africa and Latin America, and also is active against other 
worms, with effective therapy against strongyloides, ascaris, 
trichiura filaria, and enterobius. In addition to this, it has 
taken an increasing role in the treatment of ectoparasites, 
such as scabies and lice. Ivermectin and other avermectins 
are derived from Streptomyces avermitilis with their neu-
rotoxic effect via glutamate-gated chloride channels, which 
are specific for invertebrates.

Ivermectin also is unusual in that it has a half-life of 
about a day in people and, hence, can persist for a week or 
more at significant concentrations after oral administration 
of a single dose. Its use on a once-yearly basis has been 
quite successful with onchocerciasis, although it kills only 
the microfilaria. Although ivermectin has been postulated as 
a potential agent against malaria, it has not generally been 
used as an insecticide. 

A group at the London School of Hygiene and Tropical 
Medicine took on the question of whether levels of iver-
mectin after a single oral dose of 200 mcg/kg would affect 
mosquitoes after being allowed a blood meal. They were 
able to find 25 volunteers to take the medication and then 
allow Anopheles mosquitoes to feed on them the day after. 
Half of the volunteers were given a placebo. The others took 
ivermectin with minimal or no adverse effects, but the ef-
fects on the mosquitoes who fed on them were devastating. 
They had a mean survival after the feeding of only 2.3 days, 
compared with the control group, which had a survival of 
5.5 days (p < .001). The mosquito mortality rate in the treat-
ment group progressed, with 73% on day 2 after the dose, 
84% on day 3, and 89% by day 4 of follow-up. Many of the 
survivors also were affected by neurologic effects, includ-
ing lethargy and inability to fly. A second blood feeding was 
done at day 14 after treatment but the ivermectin group did 
not differ from the control one at that point.

n	COMMENTARY

The authors concluded that ivermectin, in a single stan-
dard dose, was well tolerated, and reached blood levels, in 
otherwise normal humans, that were lethal to mosquitoes 
that ingested it, none with their blood meal. 

Other than the satisfaction of retribution for the hu-
mans who live in malaria areas, the authors suggest there 
may be some opportunities to use ivermectin to control 
mosquitoes in malarious areas, especially in regions 
where it is endemic. 

Giving people ivermectin may be helpful in malaria ar-
eas, but needs further study. In addition, other innocent vic-
tims, such as cows and other animals, may serve as carriers 
of this remarkable agent. The concepts are presently being 
explored.

Another interesting aspect of ivermectin is that it has 
somehow managed to avoid the development of resistance 
by any of the broad range of parasites it affects. How long 
this will last remains uncertain; field trials are needed.

Perhaps ivermectin will offer some help in containing the 
age-old scourge of malaria, which continues to regroup and 
continuously elude the historical methods of control. New 
ideas such as this may be helpful.  n
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Mitochondrial Toxicity of  
Ribavirin and HAART  
Correlates with Virological 
Response of HCV in HIV/HCV 
Co-infected Patients
abStract & commENtary 

By Dean L. Winslow, MD, FACP, FIDSA 
Chief, Division of AIDS Medicine, Santa Clara Valley  

Medical Center; Clinical Professor, Stanford University  

School of Medicine 

Dr. Winslow serves as a consultant for Siemens Diagnostics and is on the  

speaker’s bureau for GSK and Cubist.
 
Synopsis: Sixty-four patients with HIV/HCV coinfection 
being treated with pegylated interferon alpha (IFN) plus 
ribavirin (RBV) were evaluated for mitochondrial toxic-
ity (MT). Patients receiving concomitant HAART showed 
greater increases in lactate levels than those not receiv-
ing HAART, and lactate levels were correlated with RBV 
dose. While pancreatitis and hepatic steatosis were more  
common in patients concomitantly receiving HAART 
plus IFN/RBV, those patients demonstrating evidence of 
MT achieved higher rates of sustained virologic response 
(SVR) than did patients without evidence of MT.
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Source: reiber t, et al. mitochondrial toxicity is associated 
with virological response in patients with HIV and hepatitis c 
virus coinfection treated with ribavirin and highly active anti-
retroviral therapy. Clin Infect Dis. 2010;202:156-160.

Data for 64 hiv/hcv co-infected patients treated in a 
prospective study of pegylated IFN alpha + RBV 

were analyzed. IFN was administered at 180 mcg SQ/
week and RBV was dosed at 800 mg daily for patients 
with HCV genotype 2 or 3 and 1,000-1,200 mg/day for 
the first 12 weeks in patients with genotype 1 or 4, then 
reduced to 800 mg/day until completion of therapy. In ad-
dition to standard laboratory studies, venous lactate and 
various pancreatic enzymes were measured during the 
course of the trial. MT toxicity also was assessed by liver 
biopsy, which was performed at baseline and six months 
following cessation of therapy by presence or absence of 
hepatic steatosis.

Adverse events were significantly more common in the 
48 patients who received concomitant HAART vs. the 16 
patients who did not receive HAART: hyperlactemia 25% 
vs. 12%, pancreatic enzyme elevation 38% vs. 12%, hepatic 
steatosis after therapy 52% vs. 17%, LDH elevation 27% vs. 
12%, and hemolytic anemia 13% vs. 0%. These toxicities 
were most strikingly seen in the 34 HAART-treated patients 
who received high-dose RBV.

SVR was achieved in 56% of patients who received HAART 
and in 31% of those who did not receive HAART. SVR was 
achieved in 73% of patients with MT vs. 44% of patients with-
out an MT event.

n	COMMENTARY 

A large proportion of the patients receiving care at the 
HIV clinic I direct in San Jose, CA, are coinfected with 
HCV. While all of our clinicians attentively diagnose and 
treat (when appropriate) these patients with IFN+RBV, 
frankly only a small proportion of these patients actu-
ally complete the course of therapy, and an even smaller 
proportion achieve SVR. (Data from the APRICOT study 
show only a 29% SVR rate in HIV/HCV patients with 
HCV genotype 1 infection; consistent with our clinical 
experience.) I also have been impressed that IFN+RBV 
therapy is a tough regimen for many of our patients to 
take. In addition to the commonly recognized adverse 
effects of RBV-related anemia, IFN-related neutrope-
nia, and depression, I have been impressed by how many 
of our patients just look and feel sick during their time 
on IFN+RBV, often appearing to age years in just a few 
months. 

Data from this study suggest that the cumulative tox-
icities of IFN+RBV and HAART are largely related to 
mitochondrial toxicity (most likely due to the additive 
effects of nucleoside/nucleotide analogue antiretroviral 

RT inhibitors plus the nucleoside analogue RBV). Per-
haps the “silver lining” from this study is that it appears 
that the presence of mitochondrial toxicity in these co-
infected patients actually correlates with SVR. Sharing 
this information with patients might help give them hope 
to “hang in there,” at least through 12 weeks of therapy, 
at which point the presence or absence of HCV RNA by 
a sensitive qualitative assay can help guide whether or 
not continued IFN+RBV therapy has a good chance of 
producing SVR. Of course, we desperately need more ef-
fective and less toxic small-molecule inhibitors of HCV. 
However, in the next few years, it appears that even these 
candidate agents (for example, the HCV protease in-
hibitor, teleprevir) need to be given in combination with 
IFN+RBV.  n

Improved Immunogenicity  
of Pneumococcal Vaccine in  
HIV Patients with Toll-like  
Receptor Agonist Adjuvant
abStract & commENtary 

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: CPG 7909 is a toll-like receptor 9 (TLR9) 
agonist and vaccine adjuvant. In a randomized, double-
blind, placebo-controlled trial, CPG 7909 was studied 
in combination with 7-valent pneumococcal conjugate 
vaccine (PCV7) given at 0 and 3 months and 23-valent 
pneumococcal polysaccharide vaccine (PPV23) given at 
9 months; 97 patients were studied. The addition of CPG 
7909 significantly enhanced the proportion of vaccine-
high responders.

Source: Segaard oS, et al. Improving the immunogenicity of 
pneumococcal conjugate vaccine in HIV-infected adults with a 
toll-like receptor 9 agonist adjuvant: a randomized, controlled 

trial. Clin Infect Dis. 2010;51:42-50.

Cpg 7909 1 mg added to vaccine was studied in a ran-
domized, double-blind, placebo-controlled trial in com-

bination with PCV7 given at time 0 and 3 months and PPV23 
given at nine months in a trial with 97 HIV-infected adult 
patients. (Control patients received phosphate-buffered sa-
line.) The primary endpoint was the proportion of vaccine-
high responders at nine months (as defined as a two-fold 
increase in IgG levels to >= 1 ug/mL for at least five of the 
seven PCV7 pneumococcal capsular serotypes). The pro-
portion of vaccine-high responders at nine months in the 
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treatment group was 48.8% vs. 25% in the control group. 
The proportion of high responders also was greater at all 
other time points (51.1% vs. 39.6% at three months, 77.3% 
vs. 56.3% at four months, 87.8% vs. 51.1% at 10 months). 
Mild systemic and injection-site reactions were more com-
mon in the adjuvant group than in the control group (100% 
vs. 81.3%). No adverse effects on CD4+ cell count or organ 
dysfunction occurred in either group. 

n COMMENTARY

High rates of invasive pneumococcal disease occur in 
HIV-infected patients despite effective HAART, and are 
a major cause of morbidity and mortality in HIV-infected 
patients at all CD4+ strata. PPV23 has limited efficacy 
in HIV-negative older adults,1-3 and even less efficacy in 
HIV-infected adults and children. While PCV7 has been 
very effective in preventing invasive pneumococcal dis-
ease in HIV-negative pediatric patients, a single injection 
of PCV7 has not been shown to be superior to PPV23 in 
HIV-infected adults.4-6  

This study presents some good news for HIV-infected 
patients. While the trial excluded patients with CD4+ < 
200 cells/uL, this study of largely HAART-treated patients 
(with median CD4+ count 673 and 605 in the adjuvant 
and control groups respectively) is representative of the 
majority of HIV-infected patients in many of our practices 
today. This TLR9 adjuvant represents some nice transla-
tional research that appears close to being available to help 
patients.  n
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Breast-feeding Reduces  
Risk of Infectious Diseases
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: Exclusive breastfeeding until the age of 4 
months, and partially thereafter, significantly reduces re-
spiratory and gastrointestinal tract infections in infants.

Source: Duijts L, et al. Prolonged and exclusive breastfeeding 
reduces the risk of infectious diseases in infancy. Pediatrics 
2010;126:e18-e25.

A prospective, population-based cohort study was con-
ducted from 2002-2006 in the Netherlands of 4,164 

children during the first year of life, and included ques-
tionnaires and physician-confirmed infections of the up-
per respiratory tract (URT), lower respiratory tract (LRT), 
and gastrointestinal tract (GI). Statistical models were 
adjusted for potential cofounders, including maternal ed-
ucation, ethnicity, smoking, gestational age, birth weight, 
siblings, and day care attendance. Adjustment for family 
history of asthma and allergic disease had no impact.

Compared with never-breast-fed infants, those infants 
who were breast-fed exclusively until the age of 4 months, 
and partially thereafter, had lower risks, until the age of 6 
months, of URT infections (OR: 0.65; 95% CI: 0.51–0.83), 
LRT infections (OR: 0.50; 95%CI: 0.32–0.79), and GI in-
fections (OR: 0.41; 95% CI: 0.26–0.64). There also was a 
reduction of LRT infections from the age of 7–12 months 
(OR: 0.46 95% CI: 0.31–0.69). Neither exclusive breast-
feeding for 4 months with no breast-feeding thereafter, nor 
partial breast-feeding even for 6 months resulted in signifi-
cantly lower risks of these infections.

n COMMENTARY

The strength of this study is the large cohort size and 
the prospective design. Breast-feeding exclusively for 
the first 4 months of life, and partially thereafter, reduced 
the risk of developing respiratory and gastrointestinal  
 
tract infections during the first 6 months of life; for LRT 
infections, it reduced the risk during their first year of  
life. In this study, both components were important for 
protection: exclusive breast-feeding through 4 months 
but no breast-feeding thereafter and partial breast-feed-
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ing for six months were not significantly different from 
never-breast-fed infants.

Though breast-feeding may not permanently protect 
against these infections, the importance of breast-feeding 
in delaying the age of onset cannot be overemphasized. 
Respiratory and gastrointestinal tract infections are the 
leading cause of morbidity in children worldwide. The 
same infectious agent that causes a mild, self-limited 
respiratory or gastrointestinal tract infection in an older 
child can cause life-threatening illness in a young infant.

The World Health Organization recommended in 2001 
that all children be exclusively breast-fed for the first 6 
months of life. The American Academy of Pediatrics rec-
ommends exclusive breast-feeding through 6 months of 
life also, and continued for at least the first year of life 
and beyond for as long as mutually desired by mother 
and child, with the introduction of other foods beginning 
at 6 months of age.

There are two nutritional caveats about breast-feeding. 
Although human milk contains small amounts of vita-
min D, it is not enough to prevent rickets. All breast-fed 
infants should receive 200 IU of oral vitamin D drops 
daily, beginning during the first two months of life and 
continuing until the daily consumption of vitamin D-
fortified formula or milk is 500 mL. Fluoride should not 
be provided during the first 6 months of life, and from 6 
months to 3 years of age, the decision whether to provide 
fluoride supplementation should be based on the fluoride 
concentration in the water supply (fluoride supplementa-
tion generally is not needed unless the concentration in 
the drinking water is < 0.3 ppm) and in other sources, 
including toothpaste.  n

Cryptococcal Infection  
Has Taken a New Twist 
abStract & commENtary

By Joseph H. John, MD
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: Okamoto K, et al. Cryptococcus gattii genotype VGIIa infec-

tion in man, Japan, 2007. Emerg Infect Dis. 2010;16:1155-1157

Cryptococcal infection has taken another new twist. 
For years before the HIV epidemic, infection with C. 

neoformans mostly occurred in immunosuppressed indi-
viduals who also had some defined zoonotic exposure, 

often to birds or pigeons. Then along came the AIDS 
epidemic and a pre-HAART proliferation of cryptococ-
cal infection with a tropism for the leptomeninges. Cryp-
tococcal meningitis became a scourge of the early HIV 
epidemic. With the advance of HAART, there has been a 
significant decrease in cryptococcal infection, certainly 
in HIV-positive individuals. Historically only one spe-
cies, C. neoformans, has been associated with human in-
fection. 

About eight years ago, the Vancouver Island outbreak 
of C. gattii began and has spread throughout the north-
west of the United States and British Columbia. Cases 
have been documented in humans and other animals. 
Now, the infection appears in Japan, in 2007, with the 
same genotype of C. gattii that caused the Vancouver 
outbreak.

The Japanese patient was 44 years old at the time, and 
presented at the University of Tokyo Hospital with head-
ache and loss of right-sided vision in both eyes (hom-
onymous hemianopsia). He was an ex-smoker but taking 
no immunosuppressive medications. The only overseas 
travel had been to Guam and Saipan in the 1990s. He 
worked near constructions sites in urban areas but had no 
major wildlife exposures. He was afebrile when admit-
ted and, upon physical examination, had agraphia, ana-
rithmia, and the homonymous hemianopsia. His serum 
glucose was 367 mg/dL. His HIV testing was negative. 
On T1-weighted images, he had an enhancing mass in 
the occipital lobe. The mass was resected and showed 
growth for Cryptococcus spp, which was later speciated 
by rRNA gene-sequence analysis. Multilocus sequence 
typing using 11 alleles showed the Vancouver Island gen-
otype R265 (VGIIa). The isolate was susceptible to am-
photericin B, flucytosine, fluconazole, and itraconazole, 
respectively.

n	 COMMENTARY

There have been few to no cases of C. gattii in Japan. 
Because we are just getting experience with the organ-
ism outside of North America, many issues arise, includ-
ing the natural habitat and the question of contagion. The 
first cases in the United States were not seen until 2006 (J 
Clin Microb. 2007;45:3086-3088). Now, the infection has 
been recognized in Japan and, most curiously, with the 
same serotype as the Vancouver outbreak. Other isolates 
of C. gatti, for example from South America and Europe, 
have not been the Vancouver serotype. Other Cryptococcus 
spp., such as albidus, luteolus, or terrus, may rarely cause 
human infection in debilitated individuals. Thus, the up-
swing in C. gattii infections in the northwest, and this 
report in Japan, suggests it may be spreading. One of the 
problems in identifying the latter pathogen is that many 
laboratories, including ones in Japan, may not test further 
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for non-neoformans species. 
There has been a rapid upbeat of studies of C. gattii in 

an attempt to understand its emergence. One such study 
in mice using the Vancouver strain showed that C. gattii 
induced a much less protective inflammatory response, 
including a decline in neutrophile migration to infected 
sites. Virulence of the strain tested, however, was equal 
to the C. neoformans isolated and tested in mice. 

There also has been further genetic analysis of the 
neoformans and gattii strains, particularly with regard to 
their MLST types; more information is available at http://
www.mlst.net.

Clearly, we are eagerly awaiting any information on fur-
ther dissemination of gattii clones, as well as peculiarities 
of the Vancouver outbreak. Many authorities have warned 
about the continued emergence in the modern age of viral 
pathogens, particularly zoonotic ones, but here we have the 
specter of a new emergent fungal pathogen.  n 

Catching Dengue in Florida
abStract & commENtary

By Stan Deresinski, MD, FACP

Synopsis: Autochthonous transmission of dengue virus 
infection has been detected in Florida.

Source: CDC. Locally acquired dengue — Key West, Florida, 2009-2010. 

MMWR. 2010;59:577-581. 

A physician in new york notified relevant county and 
state public health authorities in August 2009, of a 

patient from Rochester with suspected dengue, subse-
quently confirmed by CDC, whose only travel had been 
to Key West, FL. Confirmation at the CDC included both 
serum antibody testing and detection of dengue virus se-
rotype 1 in cerebrospinal fluid. The patients subsequently 
completely recovered. Within two weeks, two residents of 
Key West who had not traveled were found to have den-
gue. Increased truck and aerial spraying and an intense 
door-to-door campaign to detect and eliminate mosquito 
breeding sites were instituted. Since enhanced and active 
surveillance was implemented by April 13, 2010, a total 
of 28 cases had been identified. 

A serosurvey of residents found that 13 of 240 (5.4%)  
had evidence of recent dengue infection. Of 21 speci-
mens from patients with suspected dengue submitted  
from Sept. 23, 2009-Nov. 27, 2009, nine (42.9%) were  
 
 
 

positive. An additional two cases were detected by review  
of medical records from three Key West Health facilities. 
The median age was 47 years (range, 15 -73 years), and 
approximately two-thirds were male. Fever occurred in 
all, and most had headache and myalgia, with or without 
arthralgia. Fifty percent had ocular pain and 54% had a 
skin rash. Six patients reported bleeding, including hema-
turia (4), gingival bleeding (2), vaginal bleeding (1), and 
epistaxis (1).

 

n COMMENTARY 

This is the first evidence of acquisition of dengue virus 
infection in the continental U.S. (dengue has occurred 
in Hawaii) since cases along the Texas-Mexico border 
in 1945 and the first in Florida since 1934. Dengue is 
endemic in Puerto Rico, the U.S. Virgin Islands, and U.S. 
territories in the Pacific. In 2007, more than 10,500 cases 
of dengue were reported among American citizens in the 
continental United States and its territories, mostly in 
Puerto Rico.1 These cases, and the serosurvey data, in-
dicate that dengue has established a footlhold in Florida. 
The widespread presence of Aedes aegypti throughout 
the southern U.S. and Aedes albopictus in the southeast-
ern U.S. provide continuing cause for concern regarding 
its reemergence throughout these areas. 

Dengue was added to the National Notifiable Diseases 
Surveillance System list of nationally notifiable infec-
tious diseases in 2009.1 Laboratory confirmaton of cases 
require one or more of the following:

• Direct identification of the virus by culture or PCR (re-
quires collection of the specimen within the first five days 
of illness).

• Seroconversion between acute and convalescent serum 
specimens obtained within 30 days of symptom onset.

• Detection of NS-1 antigen (the test is, however, not 
FDA-approved).

• Virus-specific IgM antibody in cerebrospinal fluid.
The presence of dengue-specific IgM antibody in serum, 

in the presence of a compatible clinical picture, can only 
be considered probable (not confirmed) evidence of dengue 
because of the possibility of false-positive tests. 

By the way, kudos to the anonymous infectious disease 
specialist in New York who made the diagnosis in the first 
case!  n

reference
1.  http://www.cste.org/ps2009/09-id-19.pdf
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CME Questions

1.	 Which	of	the	following	statements	is	FALSE?

a. U.S. travelers who acquire malaria in Africa are far more likely 
to be infected with P. falciparum than other species that cause 
malaria.

b. Most persons with malaria in the United States did not adhere to a 
recommended chemoprophylactic regimen.

c. Among U.S. travelers, the risk for acquiring malaria while abroad 
is highest in Africa.

d. Among U.S. travelers with malaria, the most common reason for 
travel is tourism.

2.	 Which	breastfeeding	practice	is	associated	with	the	lowest	risk	
of	respiratory	and	gastrointestinal	tract	infections	in	infants	
during	the	first	year	of	life?

a. Exclusive breast-feeding for the first four months, with partial 
breast-feeding thereafter.

b. No breast-feeding at all.

c. Exclusive breast-feeding for the first four months, with no breast-
feeding thereafter.

d. Partial breast-feeding for six months.

3.	 Which	of	the	following	is	correct	regarding	interferon	gamma	
release	assays	for	evidence	of	tuberculous	infection?

a. They are highly sensitive in immunocompromised patients, 
including those with AIDS.

b. They are preferred in patients at low risk of infection, because 
they do not give false-postive reactions

c. They are preferred to tuberculin skin testing in patients who have 
previously been vaccinated with BCG.

d. They are capable of distinguishing between latent and active 
tuberculous infection.

Answers: 1. (d); 2. (a); 3. (c) 

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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Recommendations  
for the Use of IGRAs

Source: Updated guidelines for using inter-
feron gamma release assays to detect Myco-
bacterium tuberculosis infection — United 
States, 2010. MMWR. 2010;59:1-25.

since the release of initial cdc guide-
lines in 2005 for using the Quanti- 

FERON-TB Gold test, two addition-
al interferon gamma-release assays 
(IGRAs) have been approved by the 
FDA, bringing the number of tests for 
detecting tuberculosis (TB) infection 
used in the United States to four. Newer 
data examining the utility of these tests 
have since become available. The CDC, 
therefore, convened a group of experts 
that reviewed 96 published articles and 
reports providing data on the sensitiv-
ity, specificity, predictive value, and 
the agreement between these differing 
tests. A general summary of that review, 
and recommendations, are as follows.

The three IGRAs currently approved 
for use in the United States include the 
original QuantiFERON-TB Gold test 
(QFT), the QuantiFERON-TB Gold In-
Tube test (QFT-GIT), which allows for 
broader field use of the assay in areas 
without direct access to trained labora-
tory technicians, and the T-Spot.TB test. 
These, and the standard TST, each mea-
sure different aspects of the immune-
system response, they employ differ-
ent antigens, the interpretative cut-offs 
for each test differ, and the interpretive 
cut-offs used in published studies often 
differ from those used by the FDA for 
approval. Thus, test results can differ for 
each of the assays from report to report. 
Most published studies focus on the sen-
sitivity and specificity of the assays, of-
ten compared with TST, but seldom have 

head-to-head studies of the IGRAs been 
performed. The lack of a “gold standard” 
for confirming TB infection only further 
muddies the water, and much of the sen-
sitivity/specificity data is generated in 
patients with active TB (with or without 
microbiological confirmation). Interpre-
tation of tests results may not be compa-
rable for persons with latent TB. 

• It is acceptable medical- and pub-
lic-health practice to use an IGRA in-
stead of (not in addition to) standard 
TST testing in adults and children ≥ 5 
years of age. 

• IGRAs are the preferred testing 
method for previously BCG-vaccinated 
persons. According to the guidelines, 
“For persons who have received BCG 
and who are not at increased risk for 
a poor outcome if infected, TST reac-
tions < 15 mm in size may reasonably 
be discounted as false-positives when 
an IGRA is clearly negative.” 

• The IGRAs may be especially use-
ful in certain populations at low risk for 
compliance for return visits for TST 
testing (e.g., homeless, alcoholics); 

• TST is still preferred for children < 
5 years of age. 

• For all practical purposes, the QFT-
GIT and T-Spot assays are similarly 
sensitive to the TST (meaning a simi-
lar risk of false-negatives); pooled data 
from published reports find a sensitivity 
for the T-Spot of ~ 90%, compared with 
TST of 89%. In 11 studies comparing 
the QFT-GIT and TST in persons with 
active TB, six studies demonstrated no 
significant difference in the sensitivity 
of the two tests, three found the TST to 
be more sensitive, and two found the 
QFT-GIT was more sensitive. Similar-
ly, in 12 published reports comparing 
the T-Spot and TST, nine demonstrated 
no statistically significant difference 
between the sensitivity of the two as-

says, and three found the T-Spot pro-
vided greater sensitivity. 

• Because of the narrower antigen 
profile employed by the IGRAs, the 
QFT-GIT and T-Spot are expectedly 
more specific (meaning fewer false-
positives) than the TST. Pooled data 
from published reports of persons with 
active TB suggest that specificity of 
the QFT-GIT vs. TST is 99% vs. 85%. 
Similar pooled data for the T-Spot and 
TST are 88% vs. 86%.  

• Both IGRAs and TST are less sen-
sitive in HIV+ and immunocompro-
mised persons, and negative test results 
in persons at risk for TB should be in-
terpreted with caution. 

• IGRAs, similar to TST, should gen-
erally not be used for screening persons 
at low risk for TB exposure (prevalence 
of MTb infection is < 1%); in such cir-
cumstances, false-positives begin to 
outnumber true positives, even with the 
use of the newer, more specific assays. 
Furthermore, HCWs who previously 
tested negative using TST, who then sub-
sequently test positive using an IGRA, 
may be erroneously classified as a “con-
version.” Such tests results in persons at 
low risk for TB exposure should be inter-
preted cautiously. 

• The use of both tests in one indi-
vidual is generally discouraged but may 
prove useful in certain situations when 
screening for LTBI: promoting greater 
acceptance and compliance with treat-
ment for LTBI in foreign born persons 
who place less value in a positive TST 
result; and in healthy persons at low risk 
for TB exposure with a positive test re-
sult. In the latter case, a positive alternate 
test lends greater weight to diagnosis of 
LTBI, and a negative second test might 
lend weight to the assumption the first 
test is a false-positive and that treatment 
is not warranted. In persons with discor-

UPDATES  By Carol Kemper, MD, FACP
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dant test results, decisions about medical 
management should be individualized, 
based on risk assessment, the specific 
tests used, and the magnitude of the test 
result. To quote the MMWR “For healthy 
persons who have a low risk for both in-
fection and progression, discounting an 
isolated positive result as a false-positive 
is reasonable.” 

• It is not unreasonable to use an alter-
nate test for confirmation if an IGRA test 
result seems unusual. 

• Observations of serial IGRA test 
results suggest that interferon-gamma 
responses may fluctuate frequently and 
widely with time, the significance of 
which is not known and may be suffi-
cient to alter the test interpretation from 
negative to positive (conversion) or pos-
itive to negative (reversion); there is also 
some suggestion that IGRA test results 
may wane in persons treated for TB. 

• Limited data suggest that IGRAs 
may be better than TST at identifying 
recent exposure; a correlation has been 
observed between the IGRA response 
and the degree of exposure. 

• There is little data on the ability of 
the IGRAs to predict the lifetime risk 
of developing active TB (it is assumed 
the risk is similar to that for TST, which 
is about 5%-10%, but since the assays 
measure different aspects of the immune 
system response, this may not be the 
case). 

Malignancies in HIV

Source: Prosperi MCF, et al. Incidence of ma-
lignancies in HIV-infected patients and prog-
nostic role of current CD4 cell count: Evidence 
from a large Italian cohort study.  
Clin Infect Dis. 2010;50:1316-1321. 

Having been confronted with three 
recent cases of metastatic lung 

cancer in as many years in my HIV+ 
patients, I have stepped up my smok-
ing cessation efforts, with some suc-
cess. Most recent longitudinal studies of 
survival in HIV infection demonstrate 

a decrease in AIDS-related malignan-
cies with improved treatment strategies 
but, unfortunately, point to an increase 
in non-AIDS-related malignancies. Ear-
lier initiation of HAART may provide a 
benefit. The D:A:D study found a strong 
association between CD4 count and non-
fatal malignancy. 

An Italian cohort of 6,695 HIV+ 
individuals was assessed for risk fac-
tors for AIDS-defining and non-AIDS 
-defining malignancy (ADM and non-
ADM). The median year of the first 
positive HIV test was 1997; the me-
dian duration from first positive test 
result to enrollment in the longitudi-
nal project was 19 months (IQR 1-86 
months), and the median duration of 
follow-up on study was 58 months 
(IQR, 15-97 months). At the time of 
the final follow-up visit, 54% were 
receiving HAART, 30% were not re-
ceiving antiretroviral therapy, and 16% 
were receiving suboptimal therapy.

The probability of developing a ma-
lignancy within 10 years of follow-up 
by Kaplan-Meier estimates was 5%. 
Overall, 3.76% of patients developed 
a malignancy (two-thirds of which 
was AIDS-defining and one-third non-
ADM). ADM included Kaposi sarcoma, 
non-Hodgkin lymphoma, and invasive 
cervical cancer. Non-ADM included 
hematologic malignancy (in 22 cases), 
urogenital malignancy (in 16 cases), 
liver cancer (in 14 cases), and lung can-
cer (in 9 cases). Independent risk factors 
for ADM included lower current CD4 
count, older age, MSM (vs. IDU), and a 
history of treatment interruption. 

In addition, there was a statisically 
significant increased risk of non-AMD 
for persons with either those with CD4 
counts < 50 or those with 50-200 cells/
mm3, irrespective of current antiretro-
viral use. Age also was a significant risk 
factor for non-ADM, although less so 
than CD4 count. 

This observation supports the need 
for earlier identification of patients 
with HIV infection and the continued 
evaluation of the benefits of earlier ini-
tiation of HAART therapy. 

Metallo-beta-lactamase 
in the United States

Source: CDC. Detection of enterobacteriaceae 
isolates carrying metallo-beta-lactamase – 
United States, 2010. MMWR. 2010;59:750.

Between january and june, 2010, 
a novel resistance mechanism, 

called the New Delhi metallo-beta-
lactamase (NDM-1), has been identi-
fied in three Enterobacteriaceae iso-
lates in the United States. The three 
isolates, including an E. coli, Kleb-
siella pneumoniae, and Enterobac-
ter cloacae, all carried “blaNDM-1,” 
which confers resistance to all beta-
lactams and carbapenems, with the 
exception of aztreonam. These three 
isolates were, however, additionally 
resistant to aztreonam, presumably by 
an additional resistance mechanism. 
The organisms were isolated from 
three patients who received recent 
medical care in India. 

Similar isolates have been reported 
with increasing frequency in the Unit-
ed Kingdom, generally in persons who 
have received recent medical care in 
India and Pakistan. 

Resistance, including that for car-
bapenems, is detected by standard 
techniques, including disk diffusion 
and the modified Hodge test. The 
CDC suggests that the occurrence of 
carbapenem resistance in enterobac-
teriaceae should trigger inquiry as to 
whether the patient has traveled, and 
has requested that all such isolates in 
patients who have received medical 
care from India or Pakistan within 
the previous six months be forward-
ed through the state public laborato-
ries to the CDC. 

Strict infection-control measures 
with contact isolation should be em-
ployed for patients either colonized or 
infected with these isolates. The CDC 
also suggested in this report that point-
prevalence surveys may be considered 
among high-risk patients. n 
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CVD decreases with aggressive treatment
Aggressive modification of cardiovascular risk 

factors seems to be paying dividends, at least for 
a large population of insured patients in Northern 
California. In an analysis of nearly 18.7 million 
patient-years between 1999 and 2008, the rate of 
myocardial infarction (MI) increased in 1999 and 
2000 and then decreased significantly every year 
thereafter (287 cases/100,000 person-years in 2000, 
decreasing to 208 cases/100,000 person-years in 
2008; 24% relative decrease over the study period). 
The rate of ST-segment elevation MI decreased over 
the study period (133 cases/100,000 person-years 
in 1999 to 50 cases/100,000 person-years in 2008;  
P < 0.001) and the 30-day mortality rate decreased 
from 1999 to 2008 as well (adjusted odds ratio, 
0.76; 95% confidence interval, 0.65-0.89). This 
occurred despite more aggressive diagnosis of MI. 

The authors conclude, “The lower incidence of 
myocardial infarction — particularly ST-segment 
elevation myocardial infarction — is probably 
explained, at least in part, by substantial improve-
ments in primary-prevention efforts, …”  including 
statins and aggressive blood pressure reduction, as 
well as use of cardioprotective medications such as 
aspirin (N Engl J Med 2010;362:2155-2165). 

An accompanying editorial points out that while 
these trends are generally the case in the United 
States, there are significant geographic differences. 
“The risk among residents of Oklahoma, the lower 
Mississippi corridor, and Appalachia, for example, 

is double that among other Americans, ... ” suggest-
ing socioeconomic factors play a role. Hypertension 
and diabetes rates have increased slightly over the 
last decade, while smoking rates have decreased. 
Perhaps even more importantly, statin use has 
increased significantly (among those between age 45 
and 64 years, statin use in men increased from 2.5% 
to 16.8% and from 1.9% to 13.5% in women; 
among those 65 years of age or older, statin use 
increased from 1.9% to 38.9% in men and from 
3.5% to 32.8% in women). Aspirin, beta-block-
ers, and ACEIs/ARBs have also contributed to the 
decline in cardiovascular mortality in the United 
States (N Engl J Med 2010;362:2150-2153).  n

Folic acid and vitamin B12 for CAD
Unfortunately, lowering homocysteine with folic 

acid and vitamin B12 does not seem to be a benefit 
to patients with coronary artery disease. In a study 
from the United Kingdom, more than 12,000 survi-
vors of myocardial infarction were randomized to 2 
mg folic acid plus 1 mg vitamin B12 daily vs match-
ing placebo, with the main outcomes being first 
major vascular event such as coronary event, stroke, 
or noncoronary revascularization. Folate and vita-
min B12 were effective at reducing homocysteine 
levels by 28%; however, there was no difference in 
the rate of major vascular events over the 6.7 years 
of follow-up (25.5% active treatment vs 24.8% 
placebo; P = 0.28). Individually, there was no effect 
on major coronary events, stroke, or noncoronary 
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revascularizations, nor was there a survival benefit 
from active treatment. Interestingly, the authors also 
looked at incidence of cancer and found no differ-
ence in that outcome either. The authors conclude 
that long-term reductions in blood homocysteine 
levels with folic acid and vitamin B12 do not have 
a beneficial effect on vascular or cancer outcomes 
(JAMA 2010;303:2486-2494).  n

Corticosteroids for exacerbations of COPD
Giving corticosteroids orally in lower doses is as 

effective as giving the drugs intravenously at higher 
doses for the treatment of acute exacerbation of 
COPD (ae-COPD), according to a recent study in 
the Journal of the American Medical Association. 
The records of nearly 80,000 patients in more than 
400 hospital admissions for ae-COPD who received 
steroids were reviewed. The primary outcomes were 
treatment failure, defined as the initiation of mechan-
ical ventilation, inpatient mortality, or readmission 
within 30 days. The vast majority of patients (92%) 
received IV steroids. After multivariate adjustment, 
the death rate was similar in the two groups (1.4% 
IV therapy vs 1.0% oral) and the composite outcome 
was also similar (10.9% IV vs 10.3% oral). In a pro-
pensity-matched analysis, the risk of treatment failure 
was actually significantly lower among orally treated 
patients (odds ratio, 0.84; 95% confidence interval, 
0.74-0.95), as was the length of stay and cost. Of 
the orally treated patients, 22% were switched to IV 
therapy later in the hospitalization. 

The authors conclude that for patients admitted 
for ae-COPD, low-dose steroids administered orally 
are as effective, and may be safer, than higher-
dose IV steroids (JAMA 2010;303:2359-2367). 
An accompanying editorial suggests that rather 
than doing large non-inferiority studies to con-
firm these findings, sufficient evidence exists to 
change practice now with continued comparative 
effectiveness research via linked registries (JAMA 
2010;303:2409-2410).  n

Prescription drug abuse in young adults
Prescription drugs are the new drugs of abuse 

among young adults. While drug use in general 
seems to be dropping in high schools, prescrip-
tion drug abuse is skyrocketing. The recently pub-
lished National Youth Risk Behavior Survey from 
the Centers for Disease Control and Prevention 
(CDC) showed that 1 of 5 high school students 
in the United States reported abusing a prescrip-
tion drug at some time in their lives. The most 
commonly mentioned drugs were OxyContin®, 
Percocet®, Vicodin®, Adderall®, Ritalin®, and 

Xanax®. Prescription drug abuse was most common 
among white students (23%), followed by Hispanic 
students (17%), and then black students (12%). 
Not surprisingly, high school students were most 
likely to abuse drugs in their senior year (MMWR 
2010;59:1-142). While many teens get their pre-
scription drugs from medicine cabinets of family 
and friends, others order them online, and recently 
many drug dealers have begun specializing in pre-
scription drugs. 

Many young adults, however, seek opioids and 
benzodiazepines from physicians, especially in emer-
gency departments (ED). A new report from MMWR 
reports that ED visits for nonmedical use of opioid 
analgesics increased 111% from 2004 to 2008 and 
increased 29% from 2007 to 2008 alone. The high-
est number of ED visits was recorded for oxyco-
done, hydrocodone, and methadone. ED visits for 
benzodiazepines also increased 89% over the same 
period. In 2008, the rates of visits for both opioids 
and benzodiazepines increased sharply after age 17 
and peaked in the 21-24 year age group. During 
the 2004-2008 study period, the largest increase in 
ED visits to obtain drugs occurred among persons 
age 21-29 years. Findings were from the CDC and 
the Substance Abuse and Mental Health Services 
Administration, reviewing data from the Drug Abuse 
Warning Network (MMWR 2010;59:705-709).  n

ARBs and cancer risk
Do angiotensin receptor blockers (ARBs) increase 

the risk of cancer? In a widely reported study, 
researchers from Case Western Reserve performed 
a meta-analysis of 5 trials for which cancer data 
were available from more than 61,000 patients. 
Telmisartan was the ARB used in nearly 86% of 
the studies. Patients randomly assigned to receive 
ARBs had a rate of new cancer occurrence of 7.2% 
vs 6.0% for placebo (relative risk [RR], 1.08; 95% 
confidence interval [CI], 1.01-1.15; P = 0.016). 
The risk ratio was higher when the analysis was 
limited to trials where cancer was the prespecified 
endpoint (RR, 1.11; 95% CI, 1.04-1.18; P = 0.001). 
There was no difference in the rate of cancer deaths 
between the two groups. The authors conclude that 
this trial suggests that ARBs are associated with a 
modestly increased risk of new cancer diagnosis, 
but it is not possible to draw conclusions about the 
exact risk of cancer associated with each particu-
lar drug and further research is warranted (Lancet 
Oncology 14 June 2010; early online publication). 
ARBs are involved in the regulation of cell prolif-
eration, angiogenesis, and tumor progression, which 
are possible mechanisms for these findings.  n


