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Abstract

Background: Higher mortality rates were reported
in developing countries during carly months of
HAART initiation than in developed countrics. The
study aimed at assessing the cffect of Highly Active
Antirctroviral Therapy (HAART) on liver function
of under-fives.

Method: Two hundred and thirty-cight under-fives
children were cnrolled from five hospitals in
Southern Nigeria. Ethical permission and written
conscnt were obtained. Group A involved 91
scropositive-children on HAART regimen while
Group Bl involved 24 scroncgative-infants who
received nevirapine from birth till age 6-weck. Group
B2 (18) and B3 (48) involved scroncgative-children
who received co-trimoxazole and were 6-month and
18-month old respectively. Group C involved 11
scropositive-children who received co-trimoxazole
only. Group D involved 46 scroncgative-children
who served as the control group. A 2ml blood sample
was obtaincd from cach participant during first phasc
of the study and was analysed for alanine
aminotransferasc  (ALT) and aspartate
aminotransferase (AST) using kits manufactured by
Randox*. Group A children returned for seccond and
third phascs of the study after 3-month and 6-month
respectively. Data were analysed by using ANOVA.
Resuldts: The results showed that ALT was highest in
group A (12.8=11.0IU/L) suggesting hepatotoxicity
while AST was highest in group B2 (35.4+53.11U/
L). Sccond phasc, ALT and AST of group A were
significantly reduced by 39.3% (p<0.05), 29.9%
(p<0.05) respectively suggesting resolved
hepatotoxicity. Third phase, ALT and AST were
significantly reduced by 50.6% (p<0.05) and
32.2%(p<0.05) respectively suggesting resolved
hepatotoxicity.
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Conclusion: Hepatotoxicity observed among HIV-

infected children on HAART was resolved after 6-
month of monitoring.
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Résumé . —
Contexte: Des taux plus élevés de mortalit¢ ont cte
signalés dans les pays cn voic dg déycloppcmcnt au
cours des premiers mois d’initiation a'l’l—_lA.Al‘{T que
dans les pays dévcloppés. L’étude visait a cvalt_ler
I’cffet de la thérapic antirétrovirale hautement active
(HAART) sur la fonction hépatique des enfants
moins dc cinq ans.

Méthode: Dcux cent trente-huit enfants, moins de
cing ans, ¢taicnt enrélés provenant de cing hopitaux

dans lc sud du Nigeria. Permission ¢thique et
conscntement écrits ont ¢té obtenus. Groupe A
compris 91 cnfants séropositifs sur-traitcment
HAART tandis que lc groupe B1 compris 24 enfants
séronégatifs qui ont regu la névirapine dés la
naissancc jusqu’a I’dge dec 6 semaines. Le groupe
B2 (18) ct B3 (48) compris d’enfants séronégatifs
qui ont regu le co-trimoxazole ct étaient de 6 mois ct
dec 18 mois respectivement. Groupe C compris 11
enfants séropositifs qui ont regu le co-trimoxazole
seulement. Groupe D compris 46 cnfants séronégatifs
qui ont servi de groupe témoin. Un échantillon de 2
ml dc sang a ¢té obtenu provenant de chaque
participant lors de la premiére phasc de I’étude ct a
¢t¢ analys¢ pour I’alaninc amino-transférasc (ALT)
ct aspartatc amino-transférase (AST) cn utilisant des
kits fabriqués par Randox®. Lcs enfants du groupe
A sc sont retournés pour la deuxiéme ct la troisiéme
phase dec I’¢tude, aprés 3 mois ct 6 mois
respectivement. Les données ont été analysées cn
utilisant ANOVA.

Résultats: Les résultats ont montré que ALT était le
plus ¢levé dans le groupe A (12,8 £ 11.0IU / L)
suggcérant I"hépato-toxicité tandis que AST ¢tait le
plus ¢levé dans le groupe B2 (35,4 + 53.11U / L).
Dcuxi¢me phase, ALT ct AST du groupe A ont ¢été
significativement réduites de 39,3% (p <0,05), 29,9%
(p <0,05) suggérant respectivement hépato-toxicité
résolu. Troisi¢me phase, ALT ct AST ont ¢té
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significativement réduites de 50,6% (p <0,05) ct
32,2% (p <0,05) suggérant respectivement hépato-
toxicité résolu. '
Conclusion: Hépato-toxicité observé chez les cnfan}s
infectés par le VIH sous I'HAART a été résolu apres
6 mois de suivi.

Mots-clés: Enfants VIH moins de cing ans, ALT, AST,
hépato-toxicité résolu, HAART

Introduction

There were 570,000 AIDS-related deaths among
children aged less than 15 ycars in sub-Saharan
Africa in 2005. HLV discasc progressed rapidly in
children and AIDS-related mortality among infants
was cxceptionally high. Approximately more than
33% of untrcated HIV- infected infants in the
developing world died during the first ycar of life
and greater than 50% dicd by the age of 2 years [1].
Sub-Saharan Africa was the worst-affected region,
with an estimated 22.5 million people living with
HIV-infection which was 67% of the global estimatc.
In sub-Saharan Africa, 1.3 million dcaths occurred
which was 72% of the global death. New HIV-
infection was estimated at 1.8 million in sub-Saharan
Africa [2]. Success of HAART in trecatment of HIV
infection resulted in prolonged lifespan and reduced
mortality associated with HIV infection thercby
requiring continuous usc of HAART [3].

WHO commissioned systcmatic reviews on
antirctroviral drug toxicitics and laboratory
monitoring stratcgics. The reviews highlighted some
cvidence gaps in the potential increased risk of
toxicity associated with long-term usc of
antirctroviral drugs. The use of antirctroviral drugs
in pregnant women, breastfceding mothers, children
and adolcscents should be monitored for toxicity.
Hence, it was important to monitor the usc of
antirctroviral drugs in developing countries where
toxicitics might present a different pattern in
association with environmental or bchavioural
factors. Survcillance of antirctroviral drug toxicity
would help to understand the long-term risk of
antirctroviral drug toxicity. Increased risk of toxicity
associated with long term use of antirctroviral drugs,
renal and bonc toxicity should necessitate further
rescarch most especially in developing countries [4].

Lack of clinical trials in children duc to
specific challenges in conducting clinical trials in
children resulted in inadequate data on pacdiatric
safety and cfficacy of many pharmaccutical products
leading to risks of adverse cvents [5, 6]. It was
reported in a study conducted among 20 HIV-infected
mothers on HAART and their scroncgative
breastfecding infants on prophylactic zidovudine in
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Botswana, that the myieppal median breast-milk
concentration ©f Nevirapine, lamivudine and
zidovudine W€r¢ 0,67 3.34 and 3.21 times,
respectively, those in jyaqernal serum. The median
scroncgative Oreastfeeding infant  scrum
concentration Of Nevirapine was 40 times the 50%
inhibitory concctration of nevirapine which might
expose infants 10 the risk of drug-related toxicity.
There were 3 Scrious cpisodes of neutropenia
reported in the study [7]. Another study was donc in
France on HIV-infected women on combination of
zidovudine and lamivudinc and their children were
followed up from birth to 2ycars. As a result of drug
toxicity, 65 children had prematurc treatment
discontinuation and six of them had liver
biochemical abnormalitics [8].

HAART-induced hepatotoxicity was a
frequent causc of morbidity, mortality and trecatment
discontinuation in HIV-infected persons [9].
Approved antirctroviral drugs were associated with
clevation of liver enzymes, ALT and AST. Major
mechanisms of HAART-induced hepatotoxicity were
mctabolic host-mediated toxicity, hypersensitivity
rcactions, mitochondrial toxicity and immunc
reconstitution phenomenon [10].

The scverity of HAART-induced
hepatotoxicity could start from the absence of
symptoms to liver decompensation while their
outcomes could range from spontancous resolution
to liver failurc and decath [11]. Most cpisodes of
HAART-induced hepatotoxicity were asymptomatic
and most ALT and AST clevation resolved
spontancously probably due to adaptation [12].
However, a few drug-induced hepatotoxicities could
be overt and would have fatal consequences [10].

HAART-induced hepatotoxicity was cither

predictable indicating high incidence or
unpredictable indicating low incidence.

Hepatotoxicity would occur through direct toxicity
of the drug, its metabolites and idiosyncratic response
in persons with a specific genetic predisposition.
Predictable hepatotoxicity was dosc dependent and
host independent. Early-onset toxicity was strong
cvidence for dircet drug toxicity cspecially where
there was no carlier exposurc. Unpredictable
hepatotoxicity was host dependent :mfi non-dosc
dependent [13]. Most drug rcactions were
unpredictable and occurred when the d.rug was
transformed into an intermediate metabolite which
was cither toxic (host-mediated metabolism) or
provoked an  immunological  response
(hypersensitivity reaction) [10]

WHO recommended replacement of NVP +
AZT + 3TC, which was the preferred first line
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regimen, in Nigeria and other Alrican countries with
ABC + 3TC + Efv (or LPv/r) as the preferred first
line regimen inunder-fives. The reason indicated was
due to potential clinical disadvantages of NVP and
AZT. This reccommendation was yet to be
implemented in Nigeria. Henee, there was need for
laboratory monitoring for hepatotoxicity in under-
five seropositive children on HAART who were born
to HIV-infected mothers on HAART. In order to
assess hepatotoxicity of HAART on under-five HIV-
infected children, it was important that a quantitative
(obscrvational) study should be conducted [4].
This study aimed to asscss the cffects of
highly active antirctroviral drugs on liver of undcr-
five HIV-infected children in Southern Nigeria.

Materials and method

In order to assess cffect of HAART on liver of under-
fives, a quantitative obscrvational approach was
uscd. Two hundred and thirty-cight (238) under-fives
children were cnrolled from five hospitals such as
University College Hospital, Ibadan, University of
Uyo Tcaching Hospital, Federal Medical Centre,
Umuahia, Emmanucl Hospital, Eket and St Luke
Hospital Anua. After cthical permission to commence
the study in the centres, written consent was obtained
from the carc-givers of the participants. This study
was donc in compliance with thc standard
requirements of Ethics Committee of the five centres.

The study participants were grouped into six such
as: &
i. Group A involved 91 scropositive infants and
children who were receiving Highly Active Anti-
retroviral Therapy (HAART).

ii. Group B1 involved 24 scroncgative infants
born to breastfeeding HIV-mothers on HAART. The
children were rcceiving single daily dose
prophylactic nevirapine for first six wecks of lifc.
They were six week old at blood collection time.
iii.  Group B2 nvolved 18 scroncgative infants
born to breastfceding HIV-mothers on HAART. The
children were receiving prophylactic co-trimoxazole
and were six months old at blood collcction time.
iv. Group B3 involved 48 scroncgative infants
born to breastfeeding HIV-mothers on HAART. The
children were receiving prophylactic co-trimoxazole
and were cighteen months old at blood collection
time. They had stopped breastfeeding at Icast six
months before blood collection.

v Group C involved 11 scropositive children
born to HIV- mothers on HAART. These children
were receiving prophylactic co-trimoxazole becausce
of their uncompromiscd immunity.
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vi.  Group D involved 46 drug-free scroncgative
children born to scroncgative parents. They served
as the control group.

This study was focused on under-fives hence
details of HAART regimen received by mothers of
participants in group B1 could not be obtained. The
study protocol did not involve mother’s HAART
regimen, thus, there was no access to mothers’
folders. Mothers of HIV-infected under-fives were
attending adult HIV clinic which was scparated from
the pacdiatric HIV clinic. All HIV-infected
participants were diagnosed cither with HIV-1 or
HIV-2 infection.

A 2ml blood samplc was obtained from cach
study participant during first phase of the study and
was analyscd for alaninc aminotransferase (ALT) and
aspartate amino transfcrasc (AST) using kits
manufactured by Randox*. AST/ALT ratio was
calculated from the obtained AST and ALT values.
HIV-infected children who were receiving HAART
were followed up for second and third phasc of the
study after three and six months respectively. Other
participants such as group Bl, B2, B3, C and D were
not followed up for the second and third phases of the
study becausc they were not registered in the HIV clinic
and the management at the clinics did not allow them
to participate in sccond and third phascs.

Determination of alanine aminotransferasc
(ALT) was done by using pipette to add 0.5 mL of
buffer into a test tubc without serum which was
known as the sample blank tube. Pipette was used to
add 0.5 mL of buffer and 0.1 mL of serum into
another test tube which was known as the sample.
Each of the test tubes was mixed and incubated for
cxactly 30 minutes at 37°C. Pipette was used to add
0.5 mL of 2, 4-dinitrophenylhydrazine and 0.1 mL
of sample into the sample blank tube. A 0.5 mL of 2,
4-dinitrophenylhydrazine was added into the sample
tube with the usc of pipette. Each of the tubes was
mixed and allowed to stand for cxactly 20 minutes
at 25°C. Then, 5.0 mL of Sodium Hydroxide (0.4
mol/L) was added both into the sample blank tube
and the sample tube. Each tube was mixed and put
in the Unispec 23D Spectrophotometer (UNISCOPE)
made by Surgifricnd Mecdicals, England. The
absorbance of the samplc was read against the sample
blank after 5 minutes. The absorbance was compared
with established values on the manufacturer’s
Icaflets.

The samc proccdurc was uscd for
determination of AST. ALT buffer kit contained
phosphate buffer (100 mmol/L), pH 7.4, L-alaninc
(200 mmol/L) and a-oxoglutarate (2 mmoVl/L). AST
buffer kit contained phosphate buffer (100 mmoV/
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L), pH 7.4, L-aspartate (100 mmol/L) and o~
oxoglutarate (2 mmol/L). )
Data obtained were stored using M 'C'_'"S_On
Office 2008. Data were analyzed using descriptive
statistics such as frequency tables, percentiges and
charts to describe the distribution of the participants
with respect to the measured chzll'(l‘ClCl'lSl[CS. Inter-
group comparison of data was donc in the first phase
of blood collection while intra-group comparison
was done for the sccond and third phases. Further
analysis was performed on the data by using analysis
of variances at 5% level of significance. Post hoc
test such as Dunnctt t-test was done to compare group
A with control groups. Statistical Package for Social
Sciences (SPSS) softwarc version 20.0 (SPSS Inc.
Chicago, I1I, USA) was uscd
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The result of liver function test showed (hay liver
cnzyme ALT was highest in group A (12,811 01U/
L). Liver cnzymc AST was highest in group 132
(35.4+53.11U/L). AST/ALT ratio wag highest in
group B2 (4.944.3). Details were shown in table 3.
The statistical analysis ol variance was used 1o
compare the means among the groups, the resulis
showed that ALT (p<0.05), AST (p<0.05) were
significant while AST/ALT ratio (p>0.05) was no
significant. Effect of HAART was also shown by
comparing biochemical parameters of under-five
HIV-infected participants on HAART with those of
control groups. Dctails arc shown in table 4.

Out of nincty-onc (91) HIV-infected children
aged 0-5 ycars on HAART that were cnrolled for
the study during the first phasc of blood collection

Table 1: Characteristics of study participants during first phase in Southern Nigeria

Characteristics Groups AGE** (months) BMI (kg/m?)
Total number 238 McanxSD Mode¢ Mcdian Mcan+SD
Malc 118 (49.5%) A 44.8+20.5 36 44 18.9+10.9
Female 120 (50.4%) Bl 1.45+0.5 1 1 19.4+9.7
Mecan age (months) 27 B2 3.7+0.8 3 3.5 20.2+8.9
Average Weight (Kg) 13.3%£7.5 B3 15.3+6.4 18 15 24.149.3
Mecan CD4 (cells/mm?') 945+548.2 (3 35.7+£24.2 60 25 b B 7
Stage | D 27.7+24.5 18 18 17.1+£2.8

**Age of participants declared by care-givers was subjective. BMI=Body mass index,

Results

Two hundred and thirty-cight (238) study
participants comprising onc hundred and cighteen
(49.6%) boys and onc hundred and twenty (50.4%)
girls were cnrolled for the study in Southern Nigeria
during the first phase of blood collection. The study
participants werc cnrolled at a mean age of
27.5month with mean weight of 13.3kg. Details were
shown in tablc 1.

Table 2: Characteristics of HIV-infected children on
HAART during second and third phasc in Southern Nigeria

Characteristics Second Phase  Third Phase
Number of participants 59 56

Male 33(55.9%)  32(57.1%)
Female 20 (44.0%) 24 (42.8%)
Mcan age (imonths) 50.5+18.6 52.9+20.6
Average weight (kg) 17.1+4.8 16.8+4.0
BMI (kg/m?) 18.343.7 17.142.5

Mcan CDA4 (cells/mm’)  897.1+503.0 999.2+ 551.6
Stage | I

in Southern Nigeria, fifty-nine (64.8%) children were
followed up after three months of monitoring. Thirty-
three boys and twenty-six girls receiving HAART
were followed up. Their mcan age was 50.5months
and mean weight of 17.1kg. Details were shown in
table 2. The results of biochemical analysis of HIV-
infected children on HAART after 3 months of
follow up were ALT (7.9£6.01U/L), AST
(17.0+8.81U/L) and AST/ALT ratio (3.4£3.1).
Comparing with the first phase, ALT and AST were
significantly reduced by 39.3% (p<0.05), 29.9%
(p<0.05), respectively. Details were shown in table 3.
Fifty-six (61.5%) study participants \}’CI'C
followed up after 6 months of monitoring. Thirty-
two (57.1%) boys and twenty-four (42.8%) girls were
followed up. The study participants that were
followed up had a mean age of 52.9 months and mean
weight of 16.8kg. Details were shown in table 3. The
results of biochemical analysis showed that children
on HAART after 6 months of follow up were ALT
(6.3+4.01U/L), AST (16.2+8.71U/L) and AST/ALT
ratio (3.7+3.9). Details were shown in table 5.
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Table 3: Tmpacts o HAART on liver of study participants in Southern Nigeria during first phase

Groups Liver Function Test Death

Number of participants ALT (1U/L) AST (1U/L) AST/ALT Ratio No. of participants
Upper limitof normal 12.0 12.0 1.0

& 91 12.8411.0 23.9+27.3 3.146.1 5

B 2% 10.947.8 22.8+12.8 2.4+1.3 0

132 s 11.7420.7 35.4453. | 4.944.3 0

33 48 11.246.9 24.9+159 3.0+2.4 0

C 11 0.5£2.6 16.7+7.6 2713 0

D 46 5.843.4 12.446.8 2.942.6 0
P-VAUE(ANOVA) P<0.05 P<0.05 p>0.05

Table 4: Comparison of HIV-infected under-fives on
HAART with control groups in first phasc

ALT AST AST/ALT
ratio
Group A vs Group C NS NS NS

Group A vs Group D p=0.001 p=0.043 NS

Group A= HIV-infected participants on HAART,

Group C= HIV-infected participants on co-trimoxazole,
Group D= seronegative children, ALT= alanine
aninotransferase,

AST= aspartate aminotransferase, NS= non significance

five HIV-infected children on HAART had clevated
ALT suggesting hepatotoxicity. Previous studics
indicated that HAART was responsible for
hepatotoxicity inadults [ 14, 15]. Puoti et al., reported
in their study that liver damage in paticnts treated
with HAART was an emerging problem because of
its increasing frequency and severe adverse clinical
outcome. Their study focused on incidence of severe
hepatotoxicity and liver failure. Immunc
reconstitution against hepatitis virus antigens in liver
cells scemed to have a major role in the pathogencsis
of severe hepatotoxicity of HAART as cvidenced
by the association of the occurrence of severe

Table 5: Impacts of HAART on liver of HIV-infected children on HAART after follow-up in Southern Nigeria

Phasc Group Liver Function Test

Number of participants ALT (IU/L) AST (IU/L) RATIO
First phasc A 91 12.8£11.0 23.9+27.3 3.126.1
Sccond phase A 59 7.846.1 16.7+8.6 3.443.2
% increasc of -39.3% -29.9% 12.2%
Group A in phasc I (p<0.05) (p<0.05) (p>0.05)
(Dunnett t-test)
Third Phasc A 56 0.3+3.9 16.2+8.7 3.743.9
% increasc of Group A -50.6% -32.2 20.3%
in phase 111 (p<0.05) (p<0.05) (p>0.05)

(Dunnctt t-test )

Death casualily

Five (5.4%) of the HIV-infected children who
received HAART from the centres died. Death was
not associated with progression of HIV- infection
and they were known to be adherent to therapy.
Accesses to folders of deceased were denied by
authorities at the hospitals after their death.

Discussion
Yet, to date, there were limited reports on evaluation
of effects of HAART on liver of under-fives. Under-

hepatotoxicity [15]. HAART-induced hepatotoxicity
was cither predictable indicating high incidence or
unpredictable indicating low incidence.
Hepatotoxicity would occur through direct toxicity
of the drug, its metabolites and idiosyncratic response
in persons with a specific genctic predisposition.
Predictable hepatotoxicity were dose dependent and
host independent. Early-onset toxicity was strong
cvidence for dircct drug toxicity especially where
there was no previous exposurc. Unpredictable
hepatotoxicity were host dependent and non-dose
dependent [13]. Most drug rcactions were



202

unpredictable and occurred when the drug BELS
transformed into an intermediate metabolite Wh‘l‘Ch
was cither toxic such as host-mediated mcu‘lbf)llS'nT
or provoked an immunological response such as
hypersensitivity reaction.

Elevated liver cnzymc /A9
pronounced among HIV-cxposed children on co-
trimoxazole at six months. The pronounced clevation
of AST among HIV-cxposed children at six months
was suggested to be due to drug interaction between
co-trimoxazole ingested by the children and HAART
that were scereted in the breast milk of HIV-mothers
on HAART. Previous study had shown that
sulphonamide and trimetoprim form additive toxicity
with lamivudine and zidovudine causing clevated
transaminascs [ 16]. Lamivudine was excreted mainly
unchanged in the urine by renal clearance and active
tubular sccretion. Dosc reductions were
recommended in pre-existing renal impairment  duc
to concurrent administration of ncphrotoxic drugs
such as intravenous cidofovir. In addition other drugs
which are actively scereted by the organic cationic
transport system such as trimethoprim, might inhibit
the excretion of lamivudine. Administration of co-
trimoxazole at doses used for prophylaxis of
Pneumocystis carinii pneumonia resulted in a 40%
increase in lamivudine levels which was caused by
trimcthoprim. However, unless the patient had renal
impairment, no dosage adjustment of lamivudine was
nccessary. Co-administration of lamivudine with
high-dosc trimethoprim such as when co-
trimoxazolc, or dapsonc and trimethoprim, were uscd
to treat P, carinii pneumonia should be avoided. Carc
should be taken when lamivudine would be used with
other myclosuppressive  drugs  becausc
thrombocytopenia, transient clevations in liver
cnzymes, and incrcascs in scrum amylasc were
reported [16].

The HAART-naive HIV-infected children
and the HIV-cxposcd children aged about cighteen
months did not have adverscly clevated liver
cnzymes probably becausc they did not have
exposurc to HAART. They were only receiving co-
trimoxazolc and had cessation of breast-feeding at
least six months carlicr. It was a common practicc in
West Africa that HIV-infected mothers would
breastfeed their children exclusively for six months
before introduction of meals while some mothers
would breastfeed children till one year of age. Parker
ct al., indicated that among low-income HIV-infected
mothers who were living in developing countrics,
exclusive breastfeeding was aceepted and feasible
as demonstrated by the high adherence rate. Early
breastfceding cessation was challenging due to

AST was morce
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maternal fears, household food insceurity and social
stigma. Mothers Icamed (o accept carly weaning as
an HIV pl‘CVCnlion stratcg)’_ With consistent
counsclling and support. Exclusive breastfeeding to
6 months was widely promoted for optimal feeding
within the general population of Malay;, regardless
of HIV status, and thus carried no stigma. Southern
Africa had also reported success using counselling
sessions to promote exclusive brcaslfccding. Early
breastfeeding cessation at 4 months significantly
incrcased the risk of growth faltering, scvere
morbidity and dcath [17]. N

Less than half of the participants on HAART
were lost to follow up. Berheto ef al. indicated 26.7%
loss to follow up among paticnts on HAART in
Makonde district, Zimbabwe. Hc also indicated
38.8% loss to follow up among paticnts on HAART
in United Kingdom. In their study, it was obscrved
that attrition from carc was dircctly associated with
length of stay with antirctroviral carc. They reported
high rate of attrition from carc in first 6 months of
HAART initiation. The risk of attrition incrcased
with longer period of stay on HAART. The high risk
factors responsible for attrition were poor
counsclling service, refilling and asscssment of
antirctroviral by medical officer [18].

Both liver enzymes ALT and AST of the
HIV-infected children on HAART were reduced after
monitoring at third and sixth month which probably
indicated resolution of hepatotoxicity. This was
consistent with reports of previous studics in adults
[10,19]. Nuncz and Soriano concluded that the
contribution of cach particular drug to the
development of hepatotoxicity in a HAART regimen
is difficult to evaluate. The incidence of liver toxicity
was not well known for most of the antirctrovirals.
Although it was most often mild, fatal cases of acute
hepatitis linked to the use of HAART have been
reported across all classes of antiretrovirals. Acute
hepatitis was related to hypersensitivity reactions in
the casc of non-nuclcosides and to mitochondrial
toxicity in the case of nucleoside analogucs. Nuncz
and Soriano indicated that the management ol liver
toxicity was based mainly on its clinical impact,
severity and pathogenic mechanism. Although mild
HAART-related hepatotoxicity most often would
spontancously resolve, severe hepatotoxicity require
discontinuation of the antirctrovirals, for example
when  there  was  liver  decompensation,
hypersensitivity reaction or lactic acidosis [19].
Nuncz reported that antiretrovirals were metabolized
in the liver through the cytocrome pathways, henee,
idiosyncratic polymorphisms of the cnzynml.ic
complexes might lead to significant heterogenceity
in drug metabolism, predisposing to the development
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of hepatotoxicity in certain individuals. Some drugs
nught potentiate the activation of death receptors or
mtracellular stress pathways. Liver cells promoted
mechanisms ol eytoprotection against the oxidative
stress caused by drug mcetabolism. Heat-shock
protems were induced by various forms of stress such
as drugs might exert cytoprotective functions to
prevent potentially damaging toxicants. An increase
in heat-shock proteins in individuals with
polymorphisms might help the liver adapt to and
minimize drug toxicity. Anti-oxidation stress
mechanisms might explain the spontancous
normalization in the levels of transaminascs despite
continuity of HAART regimen [9]. The observation
was that cffect of HAART on liver enzymes ALT
and AST were resolved after three and six months
of follow up respectively. The increasing AST/ALT
ratio after third and sixth month of follow up was of
non- significance to the liver function.

Though the causcs of death of five (5.4%)
HIV-infected children who received HAART
regimen from the centres could not be ascertained,
onc of the deccased had confirmed severely enlarged
liver (hepatomegaly) which probably indicated that
her death could be duc to HAART regimen. This
study showed presence of death casualty after
HAART initiation in children which was in
conformity with report in a previous study led by
Puthanakit. It was reported that the higher mortality
rales in poor cconomy countrics during the first few
months of HAART initiation, compared with those
in developed countrics, could be explained by the
low CD4 ccll counts, advanced clinical stage,
prevalence of coexisting infection at the time of
HAART initiation, occurrence of IRS in these
patients with late-stage HIV infection and adverse
cvents causcd by antiretroviral drugs were
responsible for morbidity and mortality [20]. In this
study all the participants on HAART were
asymptomatic and the cause of dcath of
asymptomatic HIV-infected under-fives on HAART
was unknown.

The limitations of the study were lack of
screcning of participants for HCV/ HBV which could
be confounding factor and access to folders of
participants that died before the completion of study.

Conclusion

This study was able to establish that there was a
significant association of HAART with decreasing
alanine  aminotransferase  and  aspartate
aminotransferasc alter initial incrcase which implied
resolution of impaired liver [unction among 0-5 ycar
old participants.
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Recommendations

Regular monitoring of liver for clevated alanine
aminotransferasc and aspartate aminotransferase
among HIV-infected under-fives on HAART was
hereby recommended.
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