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Abstract

According to the World Health Organization guidelines, a non-nucleoside reverse transcriptase in-
hibitor (NNRTI) along with two nucleoside reverse transcriptase inhibitors (NRTI) is the treatment of
choice as first-line antiretroviral therapy. The results of the 2NN and different cohort studies per-
formed in developed countries do not provide sufficient evidence by which to select between nevi-
rapine and efavirenz as the first-line NNRTI for antiretroviral therapy in Africa. The current first-line
NNRTI-containing antiretroviral therapy regimens used in Africa are certainly not ideal. Nevirapine
interacts with rifampicin and therefore is not indicated in patients with tuberculosis. On the other
hand, efavirenz should not be given to pregnant women. NNRTI-containing regimens may be less
effective in women who received nevirapine monotherapy at delivery. Stavudine, used in the nucleo-
side backbone, may lead to lipoatrophy, lactic acidosis and polyneuritis. Zidovudine may cause seri-
ous anemia. Mainly because of cost considerations, the generic fixed-drug combination of nevirapine
plus two NRTI seems at the moment to be the best choice. It is clear, however, that antiretroviral
programs should not rely only on this combination for initial antiretroviral treatment. Most impor-
tantly, more HIV clinical trials need to be conducted in Africa, and African cohorts of patients on
antiretroviral therapy need to be established in order to develop recommendations that are evidence
based. (AIDS Reviews 2005;7:148-54)
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hibitor (NNRTI) and two nucleoside reverse transcrip-
tase inhibitors (NRTI) is the treatment of choice for
first-line antiretroviral therapy (ART)2. Concerning the
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Table 1. African cohort studies involving at least 200 HIV+ patients using NNRTI regimens as first-line antiretroviral treatment

Authors, country, Number of patients,

Treatment regimen,

Immunologic/virologic Mortality (%)

reference type of patients, months (m) outcome
study type of follow-up
Jeannin, et al. 1266, Fixed dose generic VL: 84.1% < 400 copies/ml 12.9
Malawi® 96.8% ART-naive d4T/3TC/NVP: 79.1%
Cohort Length of treatment:
at least 6 m
Coetzee, et al. 287, ZDV+3TC+EFV: 60%,; Mean CD4 count: 13.7

South Africa® 100% ART-naive

ZDV+3TC+NVP: 38%;

+184/ul at 12 m,

Cohort Length of treatment: VL: 84.2% < 400 copies/ml
median 13.9 m. at12m
Hudspeth, et al. 352, d4T+3TC+EFV: 92% 1.4
South Africa™ 96.6% ART-naive Length of treatment: 3m
Cohort
Stringer, et al. 1043, ZDV or d4T+3TC+NVP Mean CD4 count: 10.5
Zambia' Cohort Length of treatment: 6 m. +143/ul at 6 m
Ndwapi, et al. 306, ZDV+3TC+NVP: 47.5% Mean CD4 count: 10.8
Botswana'? 100% ART-naive ZDV+3TC+EFV: 52% +204/ul at 9 m
Cohort Length of treatment: VL: 84.5%
median 9 m < 400 copies/ml at 6 m
Sanne, et al. 468, ZDV+3TC/FTC+NVP: 82% Study was stopped

South Africa® 100% ART-naive
Randomized clinical
trial 3TC vs. FTC
containing

HAART regimen

ZDV+3TC/FTC+EFV: 18%

because 2 patients died
because of NVP liver toxicity

VL = Viral Load; ART = antiretroviral treatment; ZDV = zidovudine; 3TC = lamivudine; d4T = stavudine; FTC = emtricitabine; NVP = nevirapine; EFV = efavirenz.

and the 12 Conference on Retroviruses and Oppor-
tunistic Infections in Boston (2005). Search terms were:
antiretroviral therapy, nevirapine and efavirenz, Africa,
countries with limited resources. English and French
language papers were reviewed.

What is the evidence?

First, itis important to note that only a limited number
of African patients were enrolled in the 2NN study (in

cyte counts at baseline (mean CD4+ lymphocyte count
> 200/ul). As a rule, in Africa ART is only started when
the CD4+ lymphocyte count drops below 200/ul, and
most patients begin therapy with a CD4+ lymphocyte
count that is far lower. In both the 2NN study and the
cohort studies the majority of patients were male. This
contrasts with the situation in Africa, where most pa-
tients with AIDS who require ART are female’”. A sum-
mary of African cohorts involving at least 200 patients
on a first-line NNRTI-containing regimen is shown in
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as new scientific information becomes available®. Ev-
erybody agrees that such an ART regimen should be
patient-specific. For example, a person with concomitant
liver disease should not be treated with nevirapine?.
On the other hand, in a patient with a history of psy-
chiatric problems, efavirenz should not be the drug of
choice®*?®. Adapting an ART regimen to the character-
istics of the individual patient may be possible in re-
source-rich countries where there is access to many
antiretroviral drugs, but this goal is much more difficult
to realize in countries with limited resources. In these
countries, the resources and infrastructure currently do
not exist to “individualize” treatment for millions of very
ill patients. If any of the national goals of severely af-
fected, resource-limited countries are to be met, pa-
tient-specific regimens cannot be offered in the major-
ity of therapy initiation.

It is not clear how to use the results of the 2NN and
cohort studies for treatment decisions in countries with
limited resources as it is possible that these regimens
will perform quite differently in such settings.

Reasons to believe that nevirapine-
containing regimens may perform
better in Africa

Nevirapine in Africa is generally given as part of the
generic fixed-dose combination of stavudine and lami-
vudine with nevirapine®. This is a very simple treat-
ment: one tablet in the moring and one in the evening.
This may improve adherence and therefore treatment
outcome.

Reasons to believe that nevirapine-
containing regimens may perform
worse in Africa

A disadvantage of this fixed-dose combination is that
often such treatment is not started or stopped in an
ideal way. Because nevirapine induces cytochrome

p450, the iniial dose shoufd 63 291 q;aﬁy,’[kmbsth@u balﬁ@@qﬂigtmama@/reb@

switch to one tablet of the fixed-drug combination twice
daily. A common problem in countries with limited re-
sources is that treatment programs only offer the fixed-
dose combination. Therefore, physicians often initiate
therapy with one tablet of the fixed-dose combination
twice daily. This strategy may lead to increased toxic-
ity. Indeed, studies performed in the USA and Europe
showed that initiating nevirapine 400 mg daily during
14 days was 2-4 times more likely to produce rash and
toxicity then a 200 mg dose regimen?®’. Yet, by giving
only one tablet of the fixed dose combination daily in
the first two weeks in order to avoid toxicity, resistance
might be induced by exposing patients to an insuffi-
cient dose of stavudine and lamivudine.

Conversely, problems may arise when stopping the
fixed-dose combination. Because of the long half-life
of nevirapine, ideally stavudine and lamivudine should
be continued for about seven days after the fixed-dose
combination is stopped?®. Stopping the fixed-dose com-
bination without continuing stavudine and lamivudine
may also lead to resistance. But, if the separate drugs
stavudine and lamivudine are not available this is not
possible. The use of generic fixed-dose combinations
has been criticized because questions have been
raised about the quality of these drugs. However, in an
open-label trial in Cameroon, the fixed-drug combina-
tion lamivudine, stavudine and nevirapine produced a
good virologic response’®, excellent adherence, and
an acceptable toxicity profile. Mean reported adher-
ence was 99%. The mean drug concentrations in the
tablets were 96% of expected values for nevirapine,
89% for stavudine, and 99% for lamivudine'®. Other
studies also showed bioequivalence between the ge-
neric fixed-dose combination with the concurrent ad-
ministration of lamivudine, nevirapine and stavudine as
separate drugs®3!,

In Africa, many patients are coinfected with hepatitis
B and in some regions also with hepatitis C*2. This
raises the concern that nevirapine-containing regimens
may perform less well because of an increased risk of
t study performed in South

dose should be increased only after two weeks to 200 mg ~ Africa, the occurrence of early hepatotoxicity associ-

bid?"?8. In contrast, stavudine @g@ ' Wﬁq d) @t dvttb iraping, was 17% compared with 0% with
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grams, 9.4% developed liver and/or skin toxicities, but
neither nevirapine-related mortality nor significant dif-
ferences between women with a CD4+ lymphocyte
count < or > 200/ul was observed?®.

If it should be true (as sometimes suggested® but
not proven®) that efavirenz performs better than nevi-
rapine in patients with a low CD4+ lymphocyte count
and a higher viral load, nevirapine regimens should be
expected to perform less well in developing countries,
where patients start ART later in the course of their
ilness.

Generally, the safety profile of nevirapine in women,
who form the bulk of treatment candidates in Africa, is
less good with more reported side effects, particularly
in pregnant women with a CD4+ lymphocyte count >
250/uI®.

In Africa, many HIV patients develop active Myco-
bacterium tuberculosis infection, even when they are
treated with highly active antiretroviral therapy
(HAART)*. Rifampicin, because it is a cytochrome
p450 inducer, decreases NNRTI drug levels, and im-
pacts on nevirapine drug levels more than those of
efavirenz*!. Therefore, nevirapine-containing regimens
are generally avoided in HIV/tuberculosis (TB) coin-
fected patients who are being treated with rifampicin®?.
Moreover, continuing nevirapine in patients coinfected
with TB may be risky because of the potential hepato-
toxicity of several commonly used anti-TB drugs. So, it
could be argued that nevirapine should not be used
as first-line ART in Africa, where the incidence of TB is
high among HIV-infected individuals. However, recent
small studies in Europe showed a good virologic re-
sponse and no serious liver toxicity associated with the
use of a nevirapine-containing regimen in TB patients
treated with rifampicin®.

Reasons to believe that
efavirenz-containing regimens
may perform worse in Africa

pared with Caucasian Americans®. These high drug
levels were associated with more side effects*®. The
proposed explanation for this phenomenon was that
African Americans may metabolize efavirenz differ-
ently than Caucasian Americans?. If this is confirmed,
it is possible that the same phenomenon will be ob-
served in Africa. In one study, race has not been found
to alter nevirapine pharmacokinetics*, but additional
studies are needed to confirm this*.

Efavirenz is also an antiretroviral with a long half-life.
Therefore, when this drug is stopped physicians should
also be aware that the nucleoside backbone should
still be continued for several days*®. However, as efa-
virenz is generally given in association with other
branded drugs, this may be less problematic than with
the fixed-drug nevirapine combination.

Efavirenz is more expensive than nevirapine, and
even more so if it is combined with two other branded
drugs. In situations where most patients have to pay
for their drugs, this high cost can complicate adher-
ence. In Africa, the main reason both for stopping
antiretrovirals and for taking them irregularly is be-
cause patients cannot continue to pay for the drugs®.
If programs choose only to use the more costly brand-
ed drugs, fewer patients can be treated. On the other
hand, if generic drugs are chosen as first-line therapy,
branded drugs for second-line therapy could be bought
with the money saved.

In the developed world, efavirenz has the advantage
that it can be included in a once-daily regimen®'. At
the present time however, such regimens are either
unavailable or too expensive to be given on a large
scale in Africa®.

Efavirenz is not to be used in young children, while
nevirapine can be used.

Both nevirapine- and efavirenz-containing
first-line treatment regimens may not be
ideal for all patients with HIV infection

in Africa

Efavirenz s potentially o aaderti{ e ishes LIDication may be

antiretrovirals®®. Therefore, the use of efavirenz in a

population in which the majoritégrémp%étﬂ aﬁr
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metabolized more rapidly and have a high(faildig) €t
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rapine has been estimated to be 32%, and after two
és [afevirapine, 35%54%. A study in Thailand
suggested that, in women who develop resistance
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Moreover, increasing numbers of patients in Africa
are unable to continue their NNRTI-containing treat-
ment regimens because they run out of funds. It is
clear that in the future we will either need new NNRTI
(ones that remain highly effective even in the pres-
ence of nevirapine/efavirenz mutations)®” or we must
use other first-line ART regimens (e.g. regimens con-
taining a protease inhibitor). Because such new an-
tiretroviral regimens will be much more expensive,
everything should be done to avoid the development
of NNRTI resistance. This will include increasing ac-
cess to free antiretrovirals (ARV), switching from ne-
virapine monotherapy in prevention of mother-to-
child transmission (PMTCT) programs to PMTCT Plus
programs where mothers receive HAART®®, and us-
ing innovative methods to increase patient adher-
ence to ART regimens.

Problems with the NRTI backbone

Because the fixed-dose combination of stavudine,
lamivudine, and nevirapine is by far the least expen-
sive regimen, patients continue such treatment even if
they develop polyneuritis®®. This may lead to severe
forms of irreversible polyneuritis, even after switching
to other ARV. Polyneuritis is frequently observed in
AIDS patients on ART in Africa®, probably because
patients start therapy too late and because other risk
factors that can induce polyneuritis are often present
(e.g. opportunistic infections such as CMV, malnutri-
tion, vitamin B deficiency, and the use of other neuro-
toxic drugs such as isoniazid)®'. On the other hand, a
zidovudine-containing ARV regimen is often also not
optimal because many AIDS patients in Africa present
with severe anemia®. Indeed, we have witnessed pa-
tients dying of anemia in the months after starting a
zidovudine-containing HAART regimen. Whatever the
reason African patients develop anemia (e.g. advanced
HIV -infection, helmintic infections, malnutrition, con-
comitant illnesses such as TB, recurrent malaria, iron

deficiency, pregnancies)eN @@@EtOOfﬁethi:S P)U

laboratory facilities the diagnosis of severe anemia

may be delayed. Often the ant‘%’pifd@ M%i@@ aé—

equately because of limited he care services and
the inability to provide safe hlpod transfusions. Stavu-
dine, and to a lesser exVéAﬁfTbQUin lheee Qgcl)Qgt

ideal drugs because they may cause lipoatrophy, hy-

Need for HIV clinical trials in Africa

The roll out of ARVs must be carefully monitored in
order to identify problems early and institute corrective
measures. Multicenter cohort studies not only could be
useful to compare efficacy and side effects of different
HAART regimens, but also to compare different sys-
tems of rolling out ARVs. However, randomized clinical
trials also need to be conducted in Africa similar to the
approach taken in the West. Such trials are needed to
determine optimal first-line treatment regimens as well
as treatment strategies for patients with treatment fail-
ure, and we need data from randomized clinical trials
performed in Africa. For reasons cited above, but also
because certain ARV regimens may have a different
antiviral efficacy in patients with African HIV sub-
types®, results of clinical trials performed in Europe or
the USA should be interpreted with caution before con-
sidering using them for implementing treatment poli-
cies in Africa. So far it has been extremely difficult to
organize such trials. Pharmaceutical companies are
reluctant to provide drugs for such trials. Moreover,
there is also a risk that trials sponsored by the phar-
maceutical industry may not address the problems
faced by African clinicians. Studies comparing com-
binations of branded drugs with generic combinations
will find sponsorship an even a bigger challenge.
USA-based agencies such as the National Institutes of
Health (NIH) and the Gates Foundation may support
clinical research, but as a rule they do not fund the
procurement of antiretroviral drugs. On the other hand,
antiretrovirals provided by the World Bank's Multi-
country AIDS program (MAP) or the USA’s Presidential
Emergency Plan for AIDS Relief (PEPFAR) funds can-
not be used for clinical trials comparing different ART
regimens. Recently, the European and Developing
Countries Clinical Trial Partnership (EDCTP) program
was launched. But, of the more than 60 proposals for
HIV clinical trials submitted in the first call for propos-

Is, only one was accepted for funding. This situation
%Ekﬁﬁﬁh@dﬁmiaynbi@nal community, multilateral

organizations, and local governments should realize
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ficient evidence by which to select between nevirapine
and efavirenz as the first-line NNRTI for antiretroviral
therapy in Africa. Mainly because of cost consider-
ations, the generic fixed-drug combination of nevirap-
ine plus two NRTIs seems at the moment the best
choice. It is clear, however, that ARV programs should
not rely only on this combination for initial antiretroviral
treatment. In order to properly start and stop such a
fixed-drug combination, single NRTIs need also to be
available as separate drugs. Efavirenz should be avail-
able as an alternative to nevirapine in case of side
effects, or to avoid potential drug interactions. Most
importantly, more HIV clinical trials in Africa need to be
conducted and African cohorts of patients on antiret-
roviral treatment need to be established in order to
develop recommendations that are truly evidence
based.
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