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Table 2. Rates of Myocardial Infarction per 1000
Person-Years in HIV-Infected Versus HIV-Uninfected

Persons, 1996 to 2008
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Some PIs increase ro-
suvastatin blood levels
via a non-CYP3A4-related

mechanism. Rosuvas-

Years Rate of Myocardial Infarction . .

tatin maximum concen-

HIV-Infected  HIV-Uninfected tration was increased

4.7-fold by lopinavir/r

1996 - 1997 2.5 13 (Kiser et al, JAIDS, 2008)
1998 — 1999 33 15 and 6-fold by atazanavir/r
(Busti et al, J Cardiovasc

2000 - 2001 2.8 1.4 Pharmacol, 2008). Thus,
high-dose  rosuvastatin

2002 - 2003 37 7 should be avoided by
2004 - 2005 3.1 1.9 patients receiving these
Pls. No change in ro-

2006 - 2008° 2.5 2.0 suvastatin concentra-

Data for 2008 were from January through June.
Based on data from Hurley et al, CROI, 2009.

calculation. Appropriate use of lipid-
lowering drugs in these patients re-
quires knowledge of the drugs’ effects
in HIV-infected persons and potential
interactions with antiretroviral drugs.

Recent data from Kaiser Permanente
California show that lipid-lowering ther-
apy produces LDL-C reductions in HIV-
infected patients similar to those in HIV-
uninfected patients (Silverberg et al, Ann
Intern Med, 2009). Reductions in LDL-C
were 19.2% versus 19.9% (P = .38) with
any lipid-lowering therapy and 25.6%
versus 28.3% (P = .001) with any statin
therapy. The problem with statin ther-
apy in patients receiving antiretroviral
therapy is not lack of efficacy in reduc-
ing LDL-C level, but drug interactions
with PIs. The Pls inhibit cytochrome
P450 (CYP) 3A4 isoenzymes, which
metabolize some statins. Although sim-
vastatin and lovastatin are popular be-
cause generic versions are available,
blood levels of simvastatin (and likely
lovastatin) increase 32-fold when used
concomitantly with Pls (Fichtenbaum
et al, AIDS, 2002). Thus, simvastatin
or lovastatin should not be used by
Pl-treated patients. Atorvastatin activ-
ity increases 2-fold when used con-
comitantly with PlIs (Fichtenbaum et
al, AIDS, 2002); thus, the 80-mg dose
should be avoided. Pravastatin levels
decrease by 50% (Aberg et al, AIDS,
2006; Fichtenbaum et al, AIDS, 2002),
and a case of rhabdomyolysis has
been reported at high dose.

tion was observed with

fosamprenavir/r  (Busti

et al, J Cardiovasc Phar-

macol, 2008). Darunavir
increases levels of pravastatin (5-fold),
rosuvastatin, and atorvastatin. Efavi-
renz is a mixed inducer and inhibitor of
CYP3A4 isoenzymes. Efavirenz lowers
simvastatin (and likely lovastatin) level
by 60%, atorvastatin activity by 34%,
and, paradoxically, pravastatin level by
40% (Gerber et al, JAIDS, 2005). Higher
levels of such statin drugs are needed,
but there is potential risk of rhabdomy-
olysis with use of higher doses.

With regard to other lipid-lowering
therapies, ezetimibe is effective in re-
ducing LDL-C levels in HIV-infected pa-
tients and is a useful addition for pa-
tients unable to reach LDL-C goals with
statin treatment (its primary indication)
(Bennet et al, Lipids Health Dis, 2007;
Negredo et al, AIDS, 2006). Ezetimibe
can also be used as a primary therapy
(Coll et al, AIDS, 2006; Wohl et al, Clin
Infect Dis, 2008). Using ezetimibe in
combination with a statin drug may
be safer than using a higher dose of
the statin drugs. A trial including HIV-
seronegative patients, using the change
in mean IMT as the primary endpoint,
did not show benefit of ezetimibe in
reducing progression of atherosclerosis
(Kastelein et al, N Engl ] Med, 2008), but
baseline IMT was not increased, so it
was difficult to show any change. Trials
using clinical events as endpoints for
ezetemibe efficacy are still ongoing.

Use of bile acid-binding drugs is
complicated in HIV-infected patients
because such drugs raise the TG level

116

and hypertriglyceridemia is the pri-
mary lipid abnormality in HIV-infected
patients. Further, bile acid-binding
drugs may affect antiretroviral drug ab-
sorption.

Triglyceride-lowering therapy ap-
pears less effective in HIV-infected pa-
tients than in HIV-uninfected patients.
Data from Kaiser Permanente Califor-
nia show that HIV-infected patients start
with higher TG levels than HIV-uninfect-
ed persons and achieve smaller percent-
age TG reductions with lipid-lowering
therapy, as well as little improvement in
HDL-C levels. Reductions in TG levels with
any lipid-lowering therapy were 41.2%
versus 52.1%, respectively (P < .001),
and 44.2% versus 59.3%, respectively
(P < .001), with the fibrate gemfibrozil
(Silverberg et al, Ann Intern Med, 2009).
Fibrate drugs do reduce TG level and
seem safe used as monotherapy to re-
duce lipid levels in HIV-infected patients.

Fish oil also may not work as well
in HIV-infected patients as in HIV-unin-
fected patients. Available data indicate
average TG reductions of 14% in HIV-
uninfected patients (Eslick et al, Int J
Cardiol, 2009) and 20% in HIV-infect-
ed patients (Wohl et al, Clin Infect Dis,
2005). However, in these analyses, base-
line TG levels were 216 mg/dL in HIV-
uninfected patients and 461 mg/dL in
HIV-infected patients. Fish oil treatment
resulted in a 2% increase in LDL-C lev-
els in HIV-uninfected patients versus a
16% increase in HIV-infected patients.
It is likely that higher initial TG levels
result in smaller percentage decreases
in TG and greater increases in LDL-C
levels with fish oil treatment.

In HIV-infected patients, niacin de-
creased TG level by 32% to 34%, non—
HDL-C level by 9% to 19%, and apolipo-
protein B-100 level by 9% but produced
no change in LDL-C level and small
increases of 3% to 15% in HDL-C level
(Dubé et al, Antivir Ther, 2006; Gerber
et al, Clin Infect Dis, 2004). However,
niacin also induces substantial insulin
resistance. Small increases in fasting
glucose levels that improved over time
have been observed, but 3% to 25% of
patients have developed impaired glu-
cose tolerance as indicated by results
of oral glucose tolerance testing (Dubé
et al, Antivir Ther, 2006; Gerber et al,
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