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Metabolic complications in HIV-1-infected
patients, such as insulin resistance, lipid
abnormalities, and changes in body fat
distribution, are becoming more prevalent
and of increasing concern to patients and
clinicians. A switch in antiretroviral thera-
py to include classes of drugs not epi-
demiologically associated with metabolic
complications is a potential strategy for
treatment of metabolic complications. In
general, treatment of the underlying HIV-1
infection should take precedence over the
potential benefits of antiretroviral switch-
ing.

A number of switch studies have been
conducted in which a protease inhibitor
has been switched for a nonnucleoside
reverse transcriptase inhibitor (NNRTI) or
abacavir. It is difficult to draw conclusions
from these studies because of their gener-
ally small sample size and differences in
the study populations, treatment regi-
mens, duration of follow-up, reasons for
switching therapy, and methodology.
Randomized clinical trials with larger
numbers of patients are needed to evalu-
ate the efficacy and safety of switch strate-
gies in various settings. In the aggregate,
however, several trends emerge:

Table 1. Nevirapine Switch Studies

e A switch from a protease inhibitor to
nevirapine or abacavir is usually asso-
ciated with an improvement in choles-
terol and triglyceride levels. A switch
from a protease inhibitor to efavirenz
is associated with a more mixed
result.

* A switch from a protease inhibitor to
abacavir is associated with an
improvement in insulin resistance. A
switch from a protease inhibitor to
nevirapine or efavirenz varies in result
from no change to improvement.

* A switch from a protease inhibitor to
nevirapine, efavirenz, or abacavir
seems to have little impact on viscer-
al, truncal, or other fat accumulation
abnormalities.

Clinicians must take the entire treatment
history (eg, prior abacavir hypersensitivi-
ty) into account before making a switch in
a patient’s antiretroviral therapy, and can-
didates for switching antiretroviral thera-
py should be chosen with care.

A current research question concerns
the result of switching the “background”

nucleoside reverse transcriptase inhibi-
tors (NRTIs; eg, stavudine or zidovudine)
in a regimen for other drugs, such as teno-
fovir, when the protease inhibitor remains
the same. It is unclear whether such a
switch would result in reversal of any
metabolic abnormalities.

Selected available data on the impact
of antiretroviral drug substitutions on glu-
cose metabolism, lipid levels, and body
fat distribution abnormalities are summa-
rized in the following tables. Studies with
at least 20 subjects and for whom
metabolic data were collected or observa-
tions were made for at least 24 weeks are
included. In cases where numerous pre-
sentations of study data were made by the
same group of investigators, only the
most recent data are included.

These data were compiled and used by
the International AIDS Society-USA
Metabolic Complications Guidelines
Panel as part of its effort to develop guide-
lines for the diagnosis and management
of metabolic complications associated
with antiretroviral therapy and HIV-1
infection. These guidelines were recently
submitted for publication.

Regimen N Follow-up TGs Chol Glu/IR Body Change Comments

2nRTIs + Pl - 23 24 weeks ! ! ! I WHR Diet not reported.

2 nRTIs + nevirapine*

2 nRTIs + Pl - 104 24 weeks O o - I WHR Rebound in HIV-1 RNA occurred more often

2 nRTIs + nevirapine?

in Pl group than nevirapine group (18% vs
4%, P = .015).

Chol indicates cholesterol; Glu, glucose; HDL, high-density lipoprotein; IR, insulin resistance; N, the number of subjects in switch group(s); nRTI, nucleoside
reverse transcriptase inhibitor; Pl, protease inhibitor; TGs, triglycerides; VAT, visceral adipose tissue; WHR, waist-to-hip ratio; 1 or |, significant increase or
decrease; ~1 or ~{, nonsignificant trend of increase or decrease.
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Table 1. Nevirapine Switch Studies (continued)

Regimen N Follow-up TGs Chol Glu/IR Body Change Comments

2 nRTIs + Pl - 60 36 weeks 1 ! NC NC Randomized study. Virologic failure: 4 with

2 nRTIs + nevirapine® nevirapine; 3 with PI.

2 nRTIs + Pl - 49 48 weeks 1 ! NC 1 VAT Randomized (2:3) study. No difference in

2 nRTls + nevirapine + I WHR HDL chol. Weight and CD4+ cell count

adefovir + hydroxyurea* 1 lipoatrophy decreased. Virologic failure: 3 (6%) in expe-
rienced patients; 6 (19%) with Pl
Intolerance in 15 experienced patients.

2 nRTIs + PI - 40 48 weeks ! NC 1 NC Severe rash in 6 patients; therapy changed to

2 nRTIs + nevirapine® efavirenz. One patient with virologic failure.

2 NRTIs + Pl - 26 52 weeks ! ! - NC Randomized to nevirapine, efavirenz, or con-

2 nRTIs + nevirapine® trol. Only 1 patient had rebound in plasma
HIV-1 RNA level in nevirapine group.

2 nRTIs + Pl - 73 52 weeks ! NC - NC Nonrandomized; 10 patients on efavirenz,

2 nRTls + nevirapine’ 63 nevirapine. Infrequent virologic failure.

2nRTIs + Pl = 68 24 weeks u NC - - Virologic failure in 4 cases.

2 nRTIs + nevirapine®

2 NnRTIs + Pl - 81 24 weeks ! NC ! - Randomized substudy of*°. Glu/IR same in all

2 nRTIs + nevirapine, 3 groups. Nevirapine and efavirenz arms had

abacavir, or efavirenz® increase in HDL; abacavir arm had decrease
in HDL.

2nRTIs + Pl - 460 48 weeks ! NC/ ! - Abacavir arm had greater decrease in TGs;

2 nRTIs + nevirapine, 1 HDL there was a greater decrease in total chol

abacavir, or efavirenz® with abacavir, but HDL increased only in the
nevirapine and efavirenz arms.

Table 2. Efavirenz Switch Studies

Regimen N Follow-up  TGs Chol Glu/IR Body Change Comments

2 nRTIs + PI - 33 40 weeks NC NC NC NC Subset analysis of a cohort of 624 patients

2 nRTIs + efavirenz™ evaluated for body fat, lipid, and glucose
abnormalities.

2 nRTIs + PI - 39 24 weeks K| NC NC NC Virologic control maintained. Modest

2 nRTIs + efavirenz* increase in HDL chol.

2nRTIs + Pl - 43 24 weeks K NC - NC HIV-1 RNA remained <50 copies/mL in all

2 nRTIs + efavirenz® patients. HDL chol was unchanged.

2 nRTIs + Pl 20 24 weeks ! NC ! I WHR HIV-1 RNA became detectable in 1 patient.

2 nRTIs + efavirenz* I VAT

2 nRTIs + PI - 25 24 weeks 0 NC - NC Randomized to nevirapine, efavirenz, or

2 nRTIs + efavirenz® control. Only 1 patient had HIV-1 RNA
rebound in the nevirapine group vs 2 in the
efavirenz group and 1 in the PI group.

2nRTIs + Pl - 25 24 weeks i ) ! 0 VAT HIV-1 RNA remained <500 copies/mL for all

2 nRTIs + efavirenz®® patients.

2 nRTIs + Pl > 164 24 weeks - NC - - Improvement in HDL chol in efavirenz

2 nNRTIs + efavirenz'®

group.

Chol indicates cholesterol; Glu, glucose; HDL, high-density lipoprotein; IR, insulin resistance; N, the number of subjects in switch group(s); NC, no change;
nRTI, nucleoside reverse transcriptase inhibitor; Pl, protease inhibitor; TGs, triglycerides; VAT, visceral adipose tissue; WHR, waist-to-hip ratio; 1 or |, sig-

nificant increase or decrease; ~t or ~|, nonsignificant trend of increase or decrease.
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Table 2. Efavirenz Switch Studies (continued)

Volume 10 Issue 1 March/April 2002

Regimen N Follow-up TGs Chol GIu/IR Body Change Comments

2 nRTIs + Pl - 27 36 weeks W O u NC Some overall fat loss by BIA (2.5 kg), but no

2 nRTIs + abacavir + change in symptoms of fat redistribution.

efavirenz Virologic failure in 1 patient.

2 nRTIs + Pl - 56 24 weeks ! 1 - NC No virologic failure. Some increase in lipoat-

2 nRTls + efavirenz® HDL rophy (5 patients).

2 nRTIs + Pl - 45 48 weeks ! O - - Virologic failure in 2 patients.

2 nRTIs + efavirenz®

2 nRTIs + Pl - 20 24 weeks NC NC NC NC No virologic failures. Subjective improvement

2 nRTIs + efavirenz® in morphologic appearance but no change in
anthropometric studies.

2 nRTIs + Pl - 46 52 weeks 1 NC ! I WHR Moderate increase in HDL chol with

2 nRTIs + efavirenz* L VAT efavirenz; no difference in HIV-1 RNA out-
come or SAT loss.

2 nRTIs + Pl - 41 52 weeks - - NC - Patients with lipodystrophy syndrome; only

2 nRTIs + efavirenz* IR and Glu tolerance evaluated.

2 nRTIs + Pl - 100 52 weeks ! ! NC NC HIV-1 RNA suppression maintained in 80%;

2 nRTIs + efavirenz no difference between efavirenz and nevi-

or nevirapine® rapine groups.

2 nRTIs + Pl - 226 48 weeks ) NC - - Virologic failure in 7% of switch group vs

2 nRTIs + efavirenz® 15% of controls (P=.024). TGs increased in
both groups. Significant increase in HDL in
switch group.

Table 3. Nucleoside Reverse Transcriptase Inhibitor Switch Studies

Regimen N Follow-up  TGs Chol  Glu/IR Body Change = Comments

Stavudine - 59 36 weeks ! NC NC t SAT Some patients (n=18) on dual nRTIs; remainder

zidovudine or abacavir® NC in VAT (n=41) on PI/nRTI; lactate declined significantly.

2nRTIs +Pl - 211 24 weeks O ! ! - Randomized to continue PI or not. Virologic fail-

2 nRTIs + abacavir®® ures: abacavir (9; 3 virologic); PI (14; 2 virologic).

2nRTIs + Pl - 84 52 weeks ! ! - - Randomized to continue Pl or not. Virologic fail-

2 nRTIs + abacavir” ures: abacavir, 11; PI, 5.

2 nRTIs + Pl - 105 45weeks O ) - - Randomized to continue Pl (106) or not (105).

2 nRTIs + abacavir® Virologic failures: abacavir, 4; PI, 2.

Stavudine + nRTI+ Pl ~ 45 4gyeeks - 0 - t SAT Randomized trial. No virologic failure in switch

zidovudine + lamivudine

+ abacavir® group.

Stavudine - 86 24 weeks - - - O SAT Increase in SAT was detected by DEXA scan.

abacavir or zidovudine® 11% - 26% subjective improvement in lipoatro-

phy reported. No loss of virologic control.
Stavudine or 55 24 weeks NC NC NC 1 SAT Randomized to continue current therapy or
zidovudine - abacavir®* NC in VAT switch. No virologic failure in switch group.

Increase in SAT detected by DEXA and CT.

BIA indicates bioelectrical impedance analysis; Chol, cholesterol; CT, computed tomography; DEXA, dual-energy x-ray absorptiometry; Glu, glucose; HDL,
high-density lipoprotein; IR, insulin resistance; N, the number of subjects in switch group(s); NC, no change; nRTI, nucleoside reverse transcriptase inhibitor;
Pl, protease inhibitor; SAT, subcutaneous adipose tissue; TGs, triglycerides; VAT, visceral adipose tissue; WHR, waist-to-hip ratio; 1 or |, significant increase
or decrease; ~t or ~1, nonsignificant trend of increase or decrease.
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