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ABSTRACT
BACKGROUD: The nature of human immunodeficiency virus infection in children has changed from an often
fatal to a treatable chronic condition with highly active antiretroviral therapy. The outcome of the therapy depends
on multiple factors such as non-adherence to treatment, selection of resistant viral strains, drug toxicity and
socioeconomic factors. The objective of this study was to determine the immunologic and clinical outcomes of
children who are on highly active antiretroviral therapy at the ART clinic, Jimma University Specialized Hospital.
METHOD: A three -year’s retrospective cohort analysis was conducted in July 2008 among children younger than
14 years of age getting highly active antiretroviral therapy in Jimma University Specialized Hospital. Data was
collected using a pre-tested record review format and analyzed using SPSS for Windows version 16.0 and World
Health Organization Anthro v2.0.2 software.
RESULT: Fifty three (55.2%) of the 96 patients were female, the mean age at initiation of treatment was 6 ± 4.2
years and the mean follow-up period was 13.7 ± 8 months. By the time of the study, 69 (71.9 %) patients were still
on follow-up, 7 (7.3%) had died, 13 (13.5%) were lost to follow–up and the remaining 7(7.3%) were transferred-out.
Majority (93.8%) of them were at WHO stage 3&4 during initiation of treatment. Median Weight-for-age Z-score
improved from 0.09 to 0.26 after 6 month of treatment. Immunologic treatment failure was seen in 11(11.5%) of the
patients; 5 of them also manifested clinical treatment failure. Severe drug toxicity occurred in 5 (5.2%) cases.
Presence of chronic gastroenteritis, WHO clinical stage 4 at initiation and appearance of new opportunistic
infection after starting treatment were associated with immunologic treatment failure (p <0.03).
COCLUSIO: Majority of the patients were having advanced clinical stage at initiation of treatment. Mortality
rate and anthropometric changes of HIV infected children on highly active antiretroviral therapy were similar but
immunologic treatment failure, loss to follow-up and severe drug toxicity were higher in this study compared to
other reports from developing countries. Therefor, early diagnosis and treatment of HIV/AIDS and treatment
monitoring should be strengthened.
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ITRODUCTIO
An estimated 2.3 million children worldwide were living
with HIV type 1 by the end of 2006, more than 85 per
cent of them being in Sub-Saharan Africa with estimated
1000 newly infected children daily (1-3). Without
treatment, approximately half of them die before their
second birthday; however, studies showed that lives can
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be saved and morbidity avoided with combination
antiretroviral therapy (4). In Ethiopia by the end of July
2006, there were 45,595 patients ever started on ART in
132 facilities across the country among which only 4%
were children (5). Promising developments have been
seen in recent years in global efforts to address the AIDS
epidemic although Pediatric care and treatment has
lagged significantly behind those of adults (6).
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Treatment outcome can be evaluated using virological,
immunological or clinical criteria. The earliest indicator
is virological (decrease or increase in viral load) followed
by immunological treatment success or failure (rise or
fall in CD4 count); usually clinical treatment failure
becomes apparent much later. For this reason the
outcome of HAART is best predicted by viral load
determination (7). The goals for ART in children include
restoring immune function, maintaining maximal
suppression of viral replication, reducing HIV-related
morbidity and mortality and improving quality of life and
prolonging survival (7, 8).
In countries where it has been successfully
introduced, ART has substantially changed the face of
HIV infection. HIV-infected infants and children now
survive to adolescence and adulthood (9). Despite potent
treatment options, only 40-75% achieve satisfactory
treatment outcomes in terms of viral suppression to
undetectable levels one year after starting therapy (10).
The explanation for this is multifactorial, including nonadherence to treatment, drug toxicity with subsequent
treatment discontinuation, selection of resistant viral
strains,
suboptimal
antiretroviral
regimens,
socioeconomic factors etc (7).
Though free ART being provided since 2005 in
Jimma University Specialized Hospital (JUSH), the
outcome was not studied. Moreover, although ART has
changed the clinical course of HIV infection as
mentioned above; severe drug toxicity, treatment failure,
developmental delay and other unwanted outcomes are
not uncommon (11-14). Therefore, the objective of this
study was to assess immunologic and clinical outcomes
of HIV infected children on HAART in JUSH.
METHODS AD MATERIALS
This retrospective cohort analysis was conducted from
July 1-30, 2008 in JUSH, located 352 Km Southwest of
Addis Ababa. The hospital gives service for people living
in Jimma Town and Southwest Ethiopia. The hospital
gives VCT, PMTCT and free ART services according to
Ethiopian National Guideline among others (8). Patients
have regular follow-up for drug adverse effects,
adherence and opportunistic infections. In addition,
weight, height and head circumference are measured
during each visit. CD4 determination was supposed to be
done initially and every 6 months. Viral load
determination was not possible during the study period.
All HIV-infected children age less than 14 year who
were initiated on HAART at least 3 months before the
study period were included in the study. In-patient and
ART clinic charts were retrieved and reviewed using
record review guide specifically developed for this study.
Baseline clinical, laboratory and outcome data were
collected.
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Physicians working in the ART clinic collected the
data after orientation about the study and data collection
format. Data collection tool was pre-tested on 10 charts
(included in the final analysis) with the objective of
refining the record review guide. Data was cleaned,
entered and analyzed using SPSS for Windows version
16.0 and WHO Anthro v2.0.2 software. Descriptive
analysis including WAZ, HAZ and WHZ were calculated
with 95% CI.
Permission for the study was obtained from
Department of Pediatrics and Child Health and JUSH.
Confidentiality was ensured and unauthorized persons
didn’t have access to the collected data. ART code
number identified each subject. Treating physicians were
informed about patients who were found to have
treatment failure and patients were managed accordingly.
The following operational definitions were used;
• WHO clinical criteria was used for diagnosis of
Pneumocystis carinii pneumonia, Tuberculosis,
Persistent diarrhea, chronic diarrhea and Oral
candidiasis (15).
• Drug toxicity (Grade 3 & 4) was considered after
alternative explanations for the toxicity were
excluded (8).
• Lost to follow-up: Refers to a patient who has
missed three months of follow-up (16).
• Switch: Refers to a switch from first-line to secondline regimens (or second-line to third-line) (16).
• Treatment failure was diagnosed based on clinical
and/or immunologic criteria suggested by WHO (8).
RESULTS
Of the 96 patients included in the study, 53 (55.2%) were
female. The mean age at initiation of HAART was 6 ±
4.2 years and only 7 (7.3%) children were younger than
18 months. Fifty two (54.2%) patients were from Jimma
City and 60 (70.6%) had lost one or two of their parents.
The primary caregivers were biological parents for 61
(75.3%), grand parents for 13 (16%) and guardian for 7
(8.6%) of the children (Table 1).
Concerning the initial HAART regimen, 73 (76.0%)
patients were started on AZT, 3TC, NVP and only 9
(9.3%) were on stavudine based regimen. At initiation,
90 (93.8%) cases were at WHO stage 3&4, 74 (77.1%)
underweight (WFA <5th percentile), 61 (63.5%) stunted
(HFA <5th percentile) and 28 (47.5%) had some degree
of wasting (WFH < 90%). Nine (9.4%) patients were
having severe acute malnutrition (two kwashiorkor and
the remaining severe wasting). Tuberculosis was the
commonest opportunistic infection diagnosed in 36
(37.5%) patients before the initiation of HAART. The
mean CD4% for under 59 month children was 12.1±
± 10.2
and mean CD4 count for children 60 months or older was
191.7±
± 163) (Table 1).
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Table 1. Baseline characteristics of HIV infected children taking HAART at JUSH, 2008.
Patient characteristics
Sex (n=96)
Male
Female
Age (n=96)
Children aged < 18 mo
Children aged 18-59 mo
Children aged ≥ 60 mo
Parents (n=84)
Father alive
Mother alive
Both alive
Neither alive
caregivers (n=81)
Mother or/and father
Grand parent
Guardian
Anthropometry
Wt for age (n=95)
<5 th centile
>5 th centile
Ht for age (n=88)
<5th centile
>5th centile
Wt for ht (n=88)
<70 %
70-79 %
80-89 %
≥90 %
Severe acute malnutrition
(WFH < 70 and/ or edema ) (n=96)
Yes
No
Tuberculosis (n=96)
Yes
No
diarrhea Persistent or chronic (n=96)
Yes
No
Other OIs* (n=96)
Yes
No
Nevirapine prophylaxis at birth (n=96)
Yes
No

Number (%)
43 (44.8)
53 (55.2)
7 (7.3)
38 (39.6)
51 (53.1)
30 (35.3)
16 (18.8)
24 (29.4)
14 (16.5)
61 (75.4)
13 (16)
7 (8.6)

74 (77.1)
21 (21.1)
61 (68.5)
27 (31.5)
5 (5.7)
8 (9.1)
15 (17)
60 (68.2)

9 (9.4)
87 (90.6)
36 (37.5)
60 (62.5)
7 (7.3)
89 (92.7)
7 (7.3)
89 (92.7)
3 (3.1)
93 (96.9)

*OI –opportunistic infections (Acute gastroenteritis, PCP, candidiasis and bacterial pneumonia)
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Only 61 (63.5%) cases had subsequent CD4 % or count
determination at least once during the follow-up. Mean
CD4% for children < 5 years increased from12.1 ± 10.2
to 22.5±
± 8.5 after 6 months of treatment. Mean CD4
count for children aged 5 years and above increased from
191.7 ± 163 to 417 ± 223 and 497 ± 308 after 6 and 12
months of treatment, respectively. Immunologic
treatment failure was seen in 11 (11.5%) patients; 6
(54.5%) occurred between 6-12 months after initiation of
treatment and 4 (36.4%) after 12 months. Presence of
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chronic gastroenteritis, WHO clinical stage 4 during the
initiation of HAART and appearance of new
opportunistic infection after starting treatment were
associated with immunologic treatment failure (p < 0.05).
Patients with chronic diarrhea at the time of initiation of
HAART and those who developed new opportunistic
infection after treatment was found to have 21 (95%
CI(2-231)) and 12 (95%CI(2.1-68.7)) times higher risk of
developing immunologic treatment failure (Table 2).

Table 2. Factors associated with development of immunologic treatment failure in HIV infected children who were on
HAART at JUSH, 2008
variables
Age
< 5 years
≥ 5 years
Sex
Male
Female
Parental status
Orphan
At least one parent alive
Severe acute malnutrition
Present
Absent
Tuberculosis
Present
Absent
Chronic diarrhea
Present
Absent
WHO stage
Stage 4
Stage 1-3
Appearance of new OI†
Present
Absent

P- value*

Odds ratio (95% CI)

0.5

1.2 (0.3- 4.4)
1

0.4

1.47 (0.4- 5.4)
1

0.4

2 (0.2- 18)
1

0.06

12.7 (1- 154.5)
1

0.6

1.007 (0.6-3.8)
1

0.01

21.4 (2- 231)
1

0.027

5.2 (1.3- 21.2)
1

0.008

11.8 (2.1- 65.7)
1

* Fisher’s exact test used
†OI- opportunistic infections
Of the 96 children who had started HAART before
March 31, 2008; 69 (71.9 %) were alive, 7 (7.3%) had
died, 13 (13.5%) were lost to follow-up and 7 (7.3%)
were transferred to other treatment sites. Of the 7 deaths,
4 occurred within the first 3 months of treatment. The
mean follow-up time was 13.7±8 months. Median WFA
Z-score showed improvement from base line 0.09 to 0.26
after 6 month of treatment. Similarly, median WHZ
improved from base line 0.59 to 0.74 after 6 month of

treatment. Opportunistic infection occurred in 7 (7.3%)
patients; tuberculosis being the commonest (4 out of 7
cases) and most of them occurred in the first 3 months.
Clinical treatment failure was diagnosed in 6 (6.2%)
patients. Severe drug toxicity occurred in 5 (5.2%)
patients, mainly related to AZT. Eleven (11.5%) patients
switched to an alternative regimen, majority due to drug
toxicity and interaction with anti-TB drugs (Figs 1, 2 and
Table 3).
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Table 3. Clinical and immunologic outcomes of HIV infected children who were on HAART at JUSH, 2008.

Event
Outcomes (n=96)
Alive
Died
Lost to follow up
Transferred
Severe drug toxicity (n=79)
Present
Absent
Appearance of new OI (n=75)
Present
Absent
Immunologic treatment failure
(n=58)
Present
Absent
Clinical treatment failure (n=76)
Present
Absent
Change from initial regimen
(n=77)
Present
Absent

Number (%)
69 (71.9)
7 (7.3)
13 (13.5)
7 (7.3)
5 (16.3)
74 (93.7)
7 (9.3)
68 (90.7)
11 (19)
47 (81)

6 (7.9)
70 (92.1)
11 (14.3)
66 (85.7)

*OI-

opportunistic infections

WHO

All children

Baseline

WHO

All children (n=30)

After 6 months

Figure 1. Change in WAZ (Weight for age Z score) after 6 months of treatment of HIV infected children who were
on HAART at JUSH, 2008.
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DISCUSSIO
The result of this study is comparable with similar
pediatric cohorts in Africa and other developing countries
in terms of mortality rate and anthropometric changes;
but higher rate of defaulters, treatment failure, severe
drug toxicity and regimen change were seen (17-26).
In this study, CD4 count or percent was not
determined for nearly half of the patients during follow-

July 2009

80

up. Akileswaran and others suggested that the frequency
of CD4 cell count monitoring of patients to be every 6
months (25). Other study proposed CD4 cell counts
determination to be as often as monthly to every 3
months (27). The hospital had only one machine for CD4
determination which breaks frequently; otherwise
according to the Ethiopian guideline it could have been
done every 6 months.

0.9

Mean change in Z-score

0.6

0.3

0

-0.3

-0.6

-0.9
baseline

after 6 month
Follow-up period

WAZ

HAZ

WHZ

Figure 2. Change in mean Z score of nutritional indices of HIV infected children who were on HAART at JUSH,
2008.
Mortality rate of the current study was similar with other
pediatric cohorts from low and middle income countries
which reported in the range of 7%-20% (20, 24). As in an
adult Ethiopian HAART cohort, most of the deaths
occurred within the first three months of therapy,
indicating delay in diagnosis and initiation of treatment
(29). Three out of 7 deaths were related to tuberculosis
which may be complicated with immune reconstitution
syndrome or drug toxicity as reported elsewhere (17, 18).
Among those diagnosed to have immunologic
treatment failure, two patients had severe drug toxicity
too. Only one of them reported poor adherence; another
patient was given nevirapine prophylaxis during birth
which can be possible cause for development of
immunologic failure related to development of mutations
and resistance to the drug (7). Advanced clinical stage
during the initiation of treatment and appearance of new
opportunistic infection after starting treatment were also
associated with immunologic treatment failure. Presence

of chronic gastroenteritis was associated with
immunologic treatment failure as enteritis may interfere
with the absorption of the drugs.
In this study, clinical treatment failure was seen in
five of the children diagnosed to have immunologic
treatment failure which could be due to occurrence of
drug-resistant strains (21, 30). As the report from South
Africa revealed more than 80% antiretroviral drugresistant virus among patients who experienced treatment
failure after first HAART regimen (23).
The rate of lost to follow up in this study was inline
with the finding among African adults, which reported a
weighted mean of 79 % retention at 12 month (24). But,
it was different form the South African pediatric cohorts
where no children were lost to follow-up despite many of
the cohort had to travel long distances. Reasons
mentioned for 100% retention of patients included
immediate improvement which may have convinced
caregivers of the effectiveness of HAART and the
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ongoing care; and treating caregivers and children at the
same site may have created stronger ties to families
resulting in better retention (19, 31). As this study didn’t
look for the reasons, detailed study is needed to know the
cause of loss to follow-up.
Higher rate of regimen change due to severe drug
toxicity (mainly Zidovudine related) was seen in our
study in contrast to the côte divôire and South African
results (24), but significantly lower than the percentage
recorded for African adult cohorts which showed a range
of 14.3%-80.2% (25). Weight gain shown in our study is
also similar to other studies (24, 25).
In conclusion, most patients were in WHO stage 3
and 4 at initiation of HAART and most deaths were
within 3 months of therapy. Significant number of
patients didn’t have follow-up CD4 determination.
Satisfactory improvement in patients’ weight and height
was seen after initiation of HAART. The immunologic
treatment failure, drug toxicity, regimen change and
defaulter rate were higher in our study when compared
with others. Presence of chronic gastroenteritis, WHO
clinical stage 4 during the initiation of HAART and
appearance of new OI after starting treatment were
associated with immunologic treatment failure.
Therefore; PMTCT should be strengthened, since it
is the best way of targeting pediatric HIV/AIDS. Early
diagnosis and treatment and CD4 monitoring should be
strengthened; as there is no viral load determination
which is more important parameter of assessing treatment
response.
Patients who present with chronic Gastroenteritis,
WHO clinical stage 4 disease and those who manifest
new OI need to be managed carefully as they are at
greater risk of developing treatment failure. The cause of
high rate of loss to follow up should be further
investigated and managed. We also recommend detailed
and well designed studies with larger number of patients.
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