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Abstract

We performed a cross sectional study to evaluate treatment
results of the paying antiretroviral therapy clinic of Queen
Elizabeth Central Hospital, Blantyre. The only antiretroviral
therapy was a fixed drug combination of stavudine, lamivudine
and nevirapine.

Methods:

Interviews, laboratory tests (CD4 count, viral load, nevirapine
plasma levels, transaminases) and data extraction from files.
422 (59 %) of the patients who started antiretroviral therapy
since 2000 were lost to follow up. The 176 patients enrolled in
the study had good virological and excellent clinical treatment
results. The most common side effect was peripheral neuropa-
thy. Nevirapine plasma levels were remarkably high and associ-
ated with successful virological treatment results. Two simple
adherence questions pertaining to the use of medication in the
previous 8 days corresponded well with nevirapine levels. The
most important reasons for non-adherence were shortage of
drugs in the hospital pharmacy and personal financial con-
straints.

Conclusions:

1. Many patients were lost to follow up.

2. High nevirapine levels contributed to good therapy
results in those studied.

3. Simple adherence questions predicted sub-therapeutic
nevirapine levels.

4. Antiretroviral drug supply needs to be uninterrupted and
free of charge, to prevent avoidable non-adherence.

Introduction

Malawi is among the countries with the highest burden of HIV
infection in sub-Saharan Africa. Of a population of 10.5 million,
900,000 people were estimated to be infected with HIV by 2003
(National Tuberculosis Control Programme. 2004). The
Government of Malawi introduced antiretroviral therapy (ART)
in the central hospitals of the two major cities and QECH in
Blantyre was the first to start an ART clinic in 2000. For the anti-
retroviral drugs patients paid on average USD 25 per month into
a revolving fund, which was supported by the Ministry of Health
and Population. Apart from the public sector, ART was also pro-
vided by some private hospitals to an unknown number of
patients.

Initial ART activities in Africa generated some scepticism with
warnings of “antiretroviral anarchy” (Harries AD et al. 2001).
Inadequate health infrastructure, unavailability of skilled physi-
cians and problems with drug procurement and delivery are con-
sidered major limitations to successful ART delivery. Other ART
providers in Malawi include non-governmental organizations
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such as Medécins sans Frontiéres, who offer ART free of charge
at two government district hospitals in a well-funded pro-
gramme with adequate numbers of trained staff. Encouraging
initial results were reported from one of these hospitals (Tassie
IM et al. 2003). Others have also described favourable experi-
ence with ART from well-organised programmes in resource-
poor-settings (Farmer P et al. 2000, Weidle PJ et al. 2002).
However, i successful scaling-up of ART is to be introduced
throughout Malawi 48 indicated by the WHO 3 x 5 initiative
(World Health Organisation.-2004), optimal use will have to be
made of existing health structures as only limited extra funds
and staff will be available. Clearly, previous experience from
clinics that run under such circumstances may help to improve
scaling-up activities both in terms of logistics as well as treat-
ment results. To date there are few data available from ART clin-
ics that are integrated in an existing hospital infrastructure and
that run without additional human and financial resources. We
undertook a cross sectional study to evaluate treatment results
from the Queen Elizabeth Central Hospital ART clinic with
emphasis on clinical response, adherence, drug side effects as
well as drug levels.

Methods

Site

The ART clinic at QECH was integrated in the outpatient depart-
ment for fee-paying patients. We report results from the time
patients paid fees for antiretroviral drugs, since 2004 the clinic
pr.ovidés free of charge ART. As the clinic expanded with an
annual fourfold increase in patient numbers, the number of
physicians involved increased from 1 to 5. All were from the
current establishment of the College of Medicine and QECH.
The number of half-day clinics increased from 2 per week in
2000 to 9 per week in 2003. One nurse and one clerk were avail-
able to the clinic throughout this period.

Patients

Inclusion criteria were: age 18 years or older, naive to antiretro-
viral drugs at the start of ART, and being on highly active ART
at QECH for at least 6 months. Patients who had previously been
on dual therapy were excluded. Patients were recruited at their
scheduled visits to the ART clinic during a period of twenty
weeks, from July to November 2003. All patients who were
receiving treatment at QECH were expected to visit the clinic
during this episode at least once, since the maximum number of
prescribed tablets was for 3 months.

Antiretroviral drug treatment

Double nucleoside reverse transcriptase inhibitor (NRTT) thera-
py was the only ART available during the first months in 2000.
Triomune® (Cipla Ltd., Mumbai, India [Cipla website. 2004]),
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a fixed combination of stavudine, lamivudine and nevirapine,
was introduced in 2001 and has since been the only form of
highly active ART prescribed. Triomune® was chosen because
it is inexpensive, effective (Kumarasamy N et al. 2003), and has
a patient friendly dosing schedule of one tablet twice daily. No
alternative regimens were available in case of treatment failure
or side effects. To reduce hepatotoxicity and allergic skin reac-
tions, nevirapine, but not the two NRTI’s, should be taken at half
the dosage during the first 2 weeks (Cipla website. 2004), a
schedule Triomune® does not allow. Separate NRTT’s were not
available until 2003 and the patients in our population therefore
started ART with a single tablet of Triomune daily, thus receiv-
ing only half of the required NRTI’s during the first 2 weeks.
Drug unavailability was common: Triomune® was regularly out
of stock from the start of the ART programme. Laboratory mon-
itoring of side effects and treatment results was rarely done due
to financial constraints of patients and poor laboratory facilities.

Data collection

The following data were extracted from the ART clinic file of
each enrolled patient: age, sex, WHO clinical stage of HIV
infection (WHOQO 2004) at the start of ART, duration of ART, CD4
count at start of ART and AIDS defining events or pulmonary
tuberculosis during ART. Height and weight, travel time from
home to clinic as well as current medication other than
Triomune® was recorded. We did not specifically ask for the use
of traditional herbs. Laboratory tests and interviews for this
study were performed only once for each enrolled patient. The
study clinician and nurse, who were not members of the regular
ART clinic staff, conducted interviews concerning side effects
and adherence. Patients were encouraged to be open about pos-
sible non-adherence. They were assured that resuits of the adher-
ence interview would be confidential, would not be communi-
cated to the clinic physicians and would not affect their treat-
ment in any way. We asked patients four short questions: did you
miss a tablet the day before, the week before, the month before
and did you never miss a tablet. We also asked for reasons for
missing tablets. Interviews took place in either the local lan-
guage or English, depending on the patient’s preference. Blood
was drawn to measure CD4 count (FacsCount, Becton-
Dickinson, San Jose, CA, USA). Plasma viral load was deter-
mined by HIV-1 RNA Retina Rainbow Assay ™, from dried
" plasma spots on filter paper, stored at room temperature (Cassol
S et al. 1997, de Baar MP et al. 2003). This assay is a single
rapid real-time monitored isothermal RNA amplification assay
that has a lower limit of detection of 50 copies / mm?® (de Baar
MP et al. 2001). Further plasma samples were stored at —80 °C
for subsequent determination of nevirapine levels (Hollanders
RM et al. 2000) and alanine-aminotransferase (ALT) and aspar-
tate-aminotransferase (AST). The laboratories performed inter-
nal quality assurance procedures for viral load tests and CD4
counts.

Virological treatment failure was defined as the presence of a
detectable viral load after a minimum of 6 months of ART,
immunological treatment failure as less than 25 % annual
increase of the baseline CD4 count and clinical treatment failure
as the occurrence of an AIDS defining event or pulmonary
tuberculosis after being on ART for at least 6 months. Sub-ther-
apeutic nevirapine plasma levels were defined as levels < 3.0
mg/L (HIV-pharmacoelogy Website. 2004). Lastly, all files of the
clinic were reviewed at the end of the study period to evaluate
loss to follow up and possible causes thereof.

Statistical considerations

Data were entered and analysed by SPSS version 11.0 and
Intercooled STATA 7.0 for Windows. Proportions were com-
pared by Chi-square test and means by student-t test (for nor-
mally distributed data) or Kruskal-Wallis test (for data that were
not normally distributed). Spearman’s correlation coefficient
was used to test for associations with ordinal data. Odds ratios
were calculated with 95% confidence intervals using the
Mantel-Haentzel method.

Ethical considerations

The study was approved by the University of Malawi College of
Medicine Research and Ethics Committee. Written informed
consent was obtained from all patients at enrolment.

Results

A total of 717 patients had visited the ART clinic prior to 1
January 2003, and were therefore eligible for the study.
However, 453 patients did not attend for a planned visit of the
clinic during the four months study period. In 31 patient files we
found a documented reason: 11 patients died, 11 patients
stopped ART (7 due to side effects, 4 due to financial problems)
and 10 patients were transferred to another ART clinic. For the
remaining 422 (59 %) other patients no explanation was avail-
able. No detailed addresses or telephone numbers were recorded
to trace patients, therefore they were considered lost to follow
up. Of the 264 patients who started ART before 2003 and visit-
ed the clinic during the study episode, 88 did not fulfil the inclu-
sion criteria (36 were not naive to antiretroviral drugs at the start
of ART, 19 were younger than 18 years and 33 did not give con-
sent), thus 176 patients were enrolled into the study. Table 1
shows demographic, clinical and immunological data of the
enrolled patients at the start of ART. Our study population had a
median age of 39 years (range: 22 — 71). There was a prepon-
derance of women (55 %).

Table 1: Demographic, clinical and immunological data at
the start of ART of 176 patients studied

Age groups (years) n %
18 -29 19 (11 %)
30 -39 70 40 %)
. 40-49 54 (31 %)
> 50 33 (19 %)

Sex

male 80 45 %)
female 96 (55 %)

Travel time home — clinic

< 1 hour 113 (64 %)
1 ~ 2 hours 40 (23 %)
> 2 hours 23 (13 %)
WHO stage
I 7 4 %)
I 40 23 %)
I 56 (32 %)
v 22 (12 %)
Unknown 51 29 %)

Malawi Medical Journal



Evaluation of antiretroviral therapy results in Blantyre, Malawi

114

CD4 strata (ceils/mm?)

< 100 46 (26 %)
100 - 199 49 (28 %)
200 - 349 47 27 %)
> 350 17 (10 %)
unknown 17 (10 %)

Twelve patients experienced a WHO stage IV clinical event or
pulmonary tuberculosis after the start of ART (cryptococcal
meningitis 2, oesophageal candidiasis 2, Kaposi’s sarcoma 2,
pulmonary tuberculosis 2, extra-pulmonary tuberculosis 2, Non-
Hodgkin’s lymphoma 1, chronic diarrhoea and wasting 1). In 9
patients these events occurred before the completion of six
months of ART and therefore clinical ART failure was present in
only three cases. Two of the threc cases also had virological
treatment failure; one patient had pulmonary tuberculosis after 1
year of ART despite an undetectable viral load at the time of the
study. Whether this was due background tuberculosis prevalence
in the community or inadequate immune reconstitution at the
time of diagnosis is unknown, since a CD4 count at that point
was lacking. Insufficient clinical details were available to deter-
mine if events that happened early during ART were due to
immune reconstitution disease.

We found a low percentage of virological treatment failure: oniy
20 % of the patients had a detectable viral load. There was a sig-
nificant trend of increasing virological freatment failure with
increasing duration of ART (p for trend of odds = 0.002) (Table
2). Travel time from home to the ART clinic was not signifi-
cantly associated with virological treatment failure (data not
shown).

Table 2: Viral load in relation to duration of antiretroviral
therapy

number with
detectable
viral lead’ (%)

total number
non-detectable
viral load (%)

duration of ART

6 —12 months 95 84 (88 %) 11 (12%)
13 24 months 79 56 (71 %) 23 (29%)
> 24 months 2 1 (50 %) 1 (50%)
Total 176 141 (80 %) 35 (20%)

1 Since all patients had a minimum of 6 months antiretroviral therapy,
a detectable viral load indicates virological treatment failure

In 159 patients (90%) a CD4 count at the start of ART was avail-
able. Overall there was a mean rise of 68 CD4 cells/mm® (95%
confidence interval [CI]: 36 — 99) since the start of ART.
Stratifying by treatment duration did not show a significant dif-
ference in mean rise in CD4 count in those on treatment < 1 year
as compared to those who had been on ART > 1 year (p=0.58).
Eighty-nine patients (56 %) had an increase of the CD4 count of
more than 25 % per year, 15 patients (9 %) an increase of less
than 25 % and 54 patients (34 %) had a decrease in the CD4
count. Therefore, 44 % met our criteria of immunological treat-
ment failure.

Results of interviews on side effects indicated that 76 % of the
patients expericnced at least one side effect at any time during
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ART. Numbness and pain in the lower extremities were the most
common complaints (Table 3). Only 3 patients (3 %) mentioned
side effects as a reason for non-adherence. There was no statis-
tically significant difference in the frequency of side effects
between men and women (data not shown). A minority of
patients had increased transaminase levels but none had a rise of
more than 5 times the upper limit of normal (Table 3).

Table 3: Number (%) of patients who experienced side
effects’ at any time during ART and transaminase levels at
the time of study enrolment

n (%)
Numbness and/
or pain of lower extremitics 99 (56)
Rash 45 (26)
Headache. 40 (23)
Nausea 26 15)
Vomiting 23 (13)
Dizziness 17 10
Diarrhoea 18 (10)
Abdominal pain 14 &)
Jaundice 1 D
Other 27 (15)
ALT  (Units/L)
< 45 (normat) 172 98)
45 - 134 4 (2)
135-224 0 (D)
AST  (Units/L)
< 40 (normal) 147 (84)
40 - 119 27 1
120 - 199 2 (1)

1 patients may have reported more than one side-effect .
ALT = alanine-aminotransferase; AST = aspartate-aminotransferase;

During adherence interviews, 92 patients (52 %) reported never
having missed a single tablet (and one did not know). However
when subsequently asked for reasons of interruptions of ART, a
total of 124 reasons were mentioned by 106 patients. The most
frequent reason was unavailability of Triomune® in the hospital
pharmacy (46 patients [43 %]). Financial constraints and for-
getting to take the tablets were mentioned by 34 (32 %) and 29
(27 %) patients respectively. 15 patients (14 %) gave other caus-
es of non-adherence. 132 patients (75 % of the study population)
were unable to obtain Triomune® from the pharmacy because of
inadequate supplies on at least 1 occasion, but 86 managed to
access alternative sources, as they did not indicate it as a cause
for missing tablets.

148 (84%) of the study patients had nevirapine plasma levels in
the therapeutic range [15] or higher (Table 4). From the 4 adher-
ence questions, there was a significant association of sub-thera-
peutic nevirapine levels with having missed a tablet of
Triomune® the day before (odds ratio [OR] 15.1; C1 4.6 — 50.0;
p < 0.0001) or the week before (OR 6.5; 95% CI 2.2 — 19.1;
p=0.0001). Those with a sub-therapeutic nevirapine level had an
OR of 6.0 (95% CI 2.4 — 15.3) for virological failure, as com-
pared to those with therapeutic or higher levels. There was a bor-
derline significant association between a high therapeutic or
potentially toxic level and a higher risk of side effects (OR 2.0;
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95% CI 1.0 - 4.1; p=0.05). There was no difference in the pro-
portion of males and females with sub-therapeutic nevirapine
levels (17.5 % and 14.6 % respectively; OR 1.24; 95% CI 0.55
— 2.80; p=0.60) or with high or potentially toxic nevirapine lev-
els (57.5 % and 63.5 % respectively; OR 1.3; 95% CI1 0.7 - 2.4;
p=0.42). There was no correlation between body mass index and
nevirapine plasma level (rs = 0.80; p=0.1).

Table 4: Number (%) of patients per nevirapine plasma level
group

< 0.15 mg/L (undetectable) 14 (8 %)

0.15 - 2.9 mg/L (sub-therapeutic) 14 (8 %)

3 -6 mg/L (therapeutic) 41 (23 %)

6.1 - 8 mg/L (high therapeutic) 47 27 %)

> 8 mg/L (potentially toxic) 60 (34 %)
total 176 (100 %)

Discussion

We conducted a cross sectional study to evaluate treatment
results of the first government ART clinic established in Malawi,
which operated in a resource-poor health care setting. The main
features of this study were the high loss to follow up and the
good treatment results in those who were adherent, probably due
to the higher than expected nevirapine levels,

Nearly 60 % of the patients who started ART were lost to follow
up and could not be evaluated in our study. The reasons for this
large loss to follow up could not be ascertained. One quarter of
these patients never returned after a first visit and we therefore
have no confirmation that they actually started ART. Financial
constraints are likely to have been an important cause of loss to
follow up. Many patients were dependent on their income as
small-scale entrepreneurs for buying antiretroviral drugs and
they, as well as others who were employed, would have had no
source of income on becoming chronically ill - in the absence of
social security and medical insurance. Others were financially
dependent on relatives for buying drugs. Another related reason
was self initiated transfer to other ART centres. Two well-organ-
ised clinics in neighbouring districts hospitals, coordinated by
Medécins sans Frontieres, offered free ART, which -attracted
many Blantyre residents (A. Jeannini, personal communication).
Lastly, a number of people may have died; as there are no death
registers in Malawi, no information concerning mortality was
available.

The patients enrolled in our study generally started ART when
they reached an advanced stage of HIV infection: nearly all were
symptomatic and had CD4 counts below 350 / mm®: Almost two
thirds of those in whom a WHO stage was documented were in
stage III or IV. Despite this they had good virological and excel-
lent clinical treatment results. Half of the detectable viral loads
were below 500 copies / mL and since wé only had one meas-
urement, some of these patients may have had so called blips,
temporarily detectable viral loads during otherwise successful
ART (Karlsson AC et al. 2004). Therefore the virological treat-
ment failure is likely to be lower than the 20 % we found. There
are several explanations for these good results. Clearly, the cross
sectional design of our study led to selection bias: among those
lost to follow up may have been more treatment failures and
deaths. On the other hand, all our patients were antiretroviral
drugs naive and were treated with a simple, effective and adher-

ence promoting ART regimen. Importantly, large numbers of
patients had higher than expected nevirapine plasma levels. Our
study describes nevirapine levels in the largest series of African
patients to date. High nevirapine levels have been associated
with good virological treatment results in developed countries
(Veldkamp Al et al. 2001), which was confirmed in our study.
Nevirapine plasma levels in cohorts in the developed world on
average showed lower values than in our study population
(Donnerer J et al. 2003, Zhou XJ et al. 1999). Lower body mass
index and a preponderance of females (Regazzi M et al. 2003)
could have explained the higher nevirapine levels in our study,
but neither was associated with high nevirapine levels. We
hypothesize that genetic factors involving nevirapine metabo-
lism in the liver may lead to higher nevirapine levels, similar to
what was recently described for efavirenz in non-Caucasians
(Ribaudo H et al. 2004). The high nevirapine levels may have
implications for nevirapine usage during rifampicin containing
tuberculosis treatment. If confirmed, it improves the prospect
that nevirapine in combination with rifampicin, despite their
interaction, may stiil lead to adequate nevirapine levels and good
ART results in African patients, as was found by others in
Europeans (Oliva J et al. 2003). Our good virological and clini-
cal treatment results are in contrast with the immunological find-
ings; one third of the patients had a decrease in CD4 count com-
pared to the start of treatment value. These first CD4 count
results need to be regarded with caution. They were done in at
least 7 different laboratories; the majority were done by manual
CD4 count assays, a group of methods more sensitive to subjec-
tive interpretation (Crowe S et al. 2003). Furthermore, CD4
counts can vary over time and we were only able to compare two
measurements, mostly with long intervals in between. Our defi-
nition of immunological failure was strict and several other def-
initions are in use (Department of Health and Human Services
2004, World Health Organisation 2004), but these assume regu-
lar CD4 counts or a known peak value on ART and neither was
available. In view of our results, we do not recommend the use
of isolated immunological treatment failure as an indication for
second line ART in resource poor settings, particularly if regular
and reliable CD4 counts are not available.

The side effects we observed showed an expected pattern for
patients treated with Triomune®. The high level of suspected
peripheral neuropathy may have been influenced by the fact that
32 % of the patients had a bodyweight below 60 kg, while
Triomune® containing stavudine 30 mg (the advised dosage for
petsons below 60 kg, instead of 40 mg) was unavailable for most
of the study period. Having a high nevirapine plasma level
appeared to be associated with clinical side effects but this did
not reach statistical significance. It did not seem to lead to
abnormal transaminases levels.

We used a simple questionnaire to assess adherence to ART.
Two questions pertaining to having missed a tablet a day before
or a week before the clinic visit correlated with sub-therapeutic
nevirapine plasma levels. Virological treatment failure was not
associated with a positive response to any of the four questions.
The results of the interviews indicated good adherence in our
population, but it was not possible to extrapolate the resuit of the
4 questions into an individual adherence of more than 95 %,
which is a much quoted target in the literature. Whether this tar-
get is as relevant in our population is uncertain, since many of
the patients in the western cohorts from which this percentage
originated, used protease inhibitor-based ART (Turner BJ.
2002). Pill counts and more detailed interviews could be used to
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generate an individual adherence percentage, but these methods
are elaborate, time-consuming and may not be feasible in many
African ART clinics. More studies are required to validate meth-
ods of adherence testing in resource poor ART settings.
Meanwhile, we advise the use of the two simple questions men-
tioned above, to identify persons who are more likely to have
low antiretroviral drug levels - and are therefore at higher risk to
develop virological treatment failure - for additional adherence
counselling. The reasons for non-adherence in our study were
very different from those found in developed countries: unavail-
ability of drugs and personal financial problems accounted for
two thirds of the non-adherence. Despite the fact that many
patients managed to access Triomune® from an alternative
source, more than one third of the total reported non-adherence
in our study resulted from the unreliable drug supply.

Our study demonstrates the difficulties encountered in a fee-
paying ART clinic in a resource-poor setting, largely unsupport-
ed by international donors. While it was possible to run the clin-
ic with the limited resources available, there was a large loss to
follow-up, most likely related to drug costs. The high percentage
of loss to follow-up does not allow extrapolation of the results to
all the patients who visited the clinic to start ART. Nevertheless,
the patients studied showed good virological and excellent clin-
ical outcome. Unexpectedly high nevirapine plasma levels in
most patients may have contributed to this. Provision of free of
charge ART with reliable drug supply will result in better access
to ART, reduction of loss to follow up and promotion of adher-
ence and these are prerequisites for successfully scaling-up ART
programmes in resource-poor settings.
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