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Two Nucleoside Analogues
Increase MI Risk in HIV

B Y  D I A N A  M A H O N E Y

Ne w England Bureau

B O S T O N —  Recent use of the nucleo-
side analogues abacavir and didanosine is
associated with a significantly increased
risk of myocardial infarction in HIV-in-
fected individuals, whereas treatment
with the thymidine analogues appears to
convey no such risk, according to findings
presented at the 15th Conference on
Retroviruses and Opportunistic Infections. 

Using data from the DAD (Data Col-
lection of Adverse Effects of Anti-HIV
Drugs) study, a prospective study of
more than 33,000 patients from 11 exist-
ing cohorts in Europe, Australia, and
the United States, Dr. Caroline Sabin of
the Royal Free Hospital, London, and her
colleagues determined previously that
antiretroviral treatment as a whole and
protease inhibitor use specifically were
associated with an increased risk of car-
diovascular disease. 

In the current study, 517 myocardial in-
farctions occurred during the approxi-
mately 7 years of follow-up. The study,
which looked at the effect of five indi-
vidual nucleoside reverse transcriptase
inhibitors (NRTIs), showed that treat-
ment with abacavir (Ziagen) was associ-
ated with a 90% increased risk of MI, and
didanosine was associated with a 49% in-
creased risk. Neither of the thymidine
analogues—zidovudine or stavudine—
nor the nucleoside analogue lamivudine
was associated with increased MI risk,
Dr. Sabin said. She reported no conflicts
of interest pertaining to the study drugs.

The findings were unexpected, she not-
ed, in that the current investigation was
undertaken to test the hypothesis that
thymidine analogues, because of their
known association with dyslipidemia and
insulin resistance, might also be associat-
ed with an increased risk of heart attack
in HIV-infected individuals. “The prima-
ry hypothesis focused on exposure to
stavudine and zidovudine. For complete-
ness, the same analyses were performed
for the other NRTIs” because there was
sufficient exposure in the DAD cohort.

To assess the effect of cumulative, re-
cent (defined as current or within the past
6 months), and past (defined as outside
the past 6 months) use of the five NRTIs,
the investigators generated Poisson re-

gression models, adjusting for demo-
graphic factors including age, sex, HIV
risk, and ethnicity; calendar year; cohort;
cardiovascular risk factors not modified
by antiretroviral therapy; and cumulative
exposure to other antiretroviral drugs.

Neither cumulative nor recent use of
the two thymidine analogues or lamivu-
dine was associated with risk of MI,
whereas recent use of abacavir and di-
danosine predicted risk of MI, Dr. Sabin
reported. Additionally, the risks of MI as-
sociated with recent abacavir and didano-
sine use were independent of duration of
use and remained after adjustment for
HIV-RNA levels, CD4 count, dyslipidemia,
and other metabolic factors, she said. Past
use of both drugs was not associated with
increased risk of MI, which suggests that
the unknown biological mechanism for in-
creased MI risk may be reversible upon
cessation of the drugs, she added.

To determine the absolute risk of MI
among nucleoside analogue users, the in-
vestigators incorporated the Framingham
predicted 10-year coronary heart disease
risk into the main regression model, and
determined that the rate of MI was in-
creased by 119% in patients with a mod-
erate 10-year risk and by 222% in patients
with a high 10-year risk, relative to those
with a low 10-year risk, Dr. Sabin report-
ed. As such, the clinical implications of the
findings depend on an individual patient’s
underlying cardiovascular risk, she said.

Because of the perception that abacavir
might have a safer cardiovascular profile
than do the other drugs, the investigators
considered the possibility that the findings
might reflect a possible channeling bias, in
that more patients with higher underlying
risk of cardiovascular disease might re-
ceive initial treatment with abacavir. Such
a bias is unlikely, however, because the ad-
justment for known cardiovascular risk
factors had little effect on the outcomes,
and because MI risk decreased after aba-
cavir was stopped, Dr. Sabin said.

In a position statement, the DAD steer-
ing committee said that physicians should
consider an individual patient’s cardio-
vascular risk profile in determining the
most appropriate anti-HIV drug regimen. 

The conference was sponsored by the
Foundation for Retrovirology and Hu-
man Health and the Centers for Disease
Control and Prevention. ■

Antiretroviral Therapy May
Convey Metabolic Risks
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B O S T O N —  Long-term exposure to an-
tiretroviral therapy appears to convey sub-
stantial metabolic risk to adolescents and
young adults with HIV infection, accord-
ing to a National Institutes of Health
study.

In a cross-sectional investigation of 40
HIV-infected patients aged 11-27 years
who acquired HIV in infancy or childhood
and had been exposed to antiretroviral
therapy (ART), a majority of study par-
ticipants had impaired glucose tolerance
and other metabolic abnormalities, said
Dr. Colleen M.
Hadigan of the Na-
tional Institute of
Allergy and Infec-
tious Diseases and
her colleagues. 

While the med-
ical literature is re-
plete with studies
linking such meta-
bolic complications
as dyslipidemia, lipodystrophy, and insulin
resistance to long-term ART in HIV-
infected adults, the pediatric literature is
relatively sparse, and comprehensive re-
views of metabolic consequences of ART
in children are rare, Dr. Hadigan reported
at the 15th Conference on Retroviruses
and Opportunistic Infections. 

The current study was designed to char-
acterize the extent of metabolic abnor-
malities in a cohort of adolescents who ac-
quired HIV infection perinatally or in
childhood, she said. 

All study subjects were ART experi-
enced, with a mean treatment duration of
14 years, and all had current or past pro-
tease inhibitor and stavudine exposure.
At the time of the investigation, 88% of
the patients were receiving a protease in-
hibitor. At enrollment, approximately half
of the patients had an HIV RNA of less
than 50 copies/mL; the mean CD4 count
was 665. 

According to the study protocol, all of
the subjects completed oral glucose toler-
ance testing and fasting insulin and lipid
studies, and all underwent anthropomet-
ric assessments including whole body

dual-energy x-ray absorptiometry (DXA)
scans.

An analysis of the results showed im-
paired glucose tolerance in 20% of the
subjects. The mean fasting insulin level
for the group was 18 IU/mL, the mean
glucose level was 86 mg/dL, and the
mean homeostatic model for assessment
of insulin resistance (HOMA) was 3.9, Dr.
Hadigan reported at the conference,
which was sponsored by the Foundation
for Retrovirology and Human Health
and the Centers for Disease Control and
Prevention.

Approximately 38% of the subjects had
a HOMA value greater than 4.0, and thus

met the criteria for in-
sulin resistance, Dr.
Hadigan said. In addi-
tion, 50% had elevated
triglyceride levels
(greater than 150
mg/dL), 53% had low
levels of HDL choles-
terol (less than 50
mg/dL for females and
less than 40 mg/dL for

males), and 24% had an elevated total
cholesterol level (greater than 200
mg/dL).

With respect to body mass index (BMI)
and body fat, the mean BMI was 22
kg/m2, the mean waist-to-hip ratio was
0.92, and the mean percentage of body fat
by DXA was 20. 

Approximately 15% of the subjects were
overweight, with a BMI greater than 25
kg/m2, and one patient was obese, with a
BMI greater than 30 kg/m2. Similarly, 16%
of the subjects had a waist-to-hip ratio
greater than 1.00. 

Of interest, Dr. Hadigan noted, was the
fact that insulin resistance by HOMA was
significantly positively correlated with
waist-to-hip ratio in this mostly nonobese
population. 

Although none of the subjects had type
2 diabetes, the results suggest that long-
term exposure to ART may substantially
increase their risk for that outcome as well
as for cardiovascular disease, Dr. Hadigan
warned. 

As such, “these findings warrant care-
ful monitoring in this population, as well
as further research,” she added. ■

Production of Hepatitis A Vaccine
Delayed, Orders Temporarily Halted

Aproduction delay has caused Merck
& Co. to temporarily stop accepting

orders for the company’s pediatric and
adult vial formulations of Vaqta, the he-
patitis A vaccine.

It is estimated that the pediatric formu-
lation of Vaqta will be available in the ear-
ly third quarter of 2008, while the adult
formulation will be available in the fourth
quarter of 2008.

In the meantime, the Centers for Dis-
ease Control and Prevention has report-
ed that the pediatric formulation and

adult formulation of GlaxoSmithKline’s
hepatitis A vaccine Havrix, and its adult
hepatitis A/hepatitis B combination vac-
cine (Twinrix), “are currently in good
supply to meet demand.”

GlaxoSmithKline plans to increase pro-
duction of both vaccines to help ensure
uninterrupted supply for the United States
market.

There has been no change in the routine
recommendations for hepatitis A vaccina-
tions, the CDC said.

—Doug Brunk

Long-term exposure to ART
in adolescents and young
adults may substantially
increase their risk of 
type 2 diabetes and
cardiovascular disease.
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