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ABSTRACT

Background: Paediatric HIV data shows a variable and sometimes catastrophic response in the
initial stage of ART regimen administration. The burden of disease that affects children in their
first year of treatment is not comprehensively available.

Objective: Objective of our study was to describe patterns of admission in children; before ART
initiation, within the first six months, and post-six months of ART between 2001 and 2016.
Methods: Principal caregivers of 260 children (45.7% females 54.2% males, all <15years) on
ART for at least six months were interviewed about admissions of their children. Diagnoses were
verified from the health passport books. Data on age, sex, date of ART initiation was obtained
from the database of Baylor College of Medicine in Lilongwe. Data were analysed using Excel
for descriptive analysis. Chi Square Test was used to test for significance.

Results: There were more admissions before starting ART 74% (95%CI| 68.67-79.33%) vs. 42%
(95%Cl 36.00-48.00%), after starting ART (p = <0.001 at 5% significance level); after six months
of ART 34% (95%Cl 28.24-39.76) vs. 20% (95% Cl 15.51-24.86%) (p = <0.001 at 5% significance
level). The commonest causes of admission were pneumonia, malaria, tuberculosis, anaemia; no
difference in causes of admission within the first and after six months of ART initiation.
Conclusion: ART significantly reduces admission in children living with HIV. The common causes
of admission are HIV non-specific conditions. No difference between causes of admission within
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and after six months of ART.

Introduction

Substantial progress has been made in the manage-
ment of paediatric HIV infection with the implemen-
tation of mother-to-child-prevention programmes and
the introduction of antiretroviral therapy (ART)
[1-3]. However, an estimated 1.5 million children are
still living with HIV, of whom 85% million live in
sub-Saharan Africa [1]. In Malawi by 2020, 65,000
children aged 0-14 were living with HIV and 79% of
these children were on antiretroviral therapy [4].
Many studies have been done on the effectiveness
and outcomes of ART in adults living with HIV
[5-9]. In paediatrics, HIV data shows a variable and
sometimes a catastrophic response in the initial stage
of ART regimen administration [10-14]. Adult

response to ART and the burden of disease that
affects them has been extensively studied. Adult stud-
ies have shown that tuberculosis (TB), Cryptococcus
meningitis, chronic diarrhoea, Kaposi Sarcoma, wast-
ing, and bacterial infections are the commonest causes
of admission in the HIV positive population in Sub-
Saharan Africa including Malawi. In addition, it has
been shown that most admissions occur within the
first 3 months of ART initiation and that male gender
is associated with higher mortality [10,12,13,15-17].

A South African cohort study in children living
with HIV, found that 85% of deaths occurred in the
first six months of ART. Of these deaths, 28% died
due to TB while 18% due to diarrhoea, dehydration,
and malnutrition. Interestingly, this study found that
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female gender and age group below three was associ-
ated with higher mortality. These findings are con-
trary to the adult study above [18].

A study, done in Thailand, showed that the first
6 months of ART are associated with most admissions
and that ART significantly reduces admission in the
subsequent 6months. In addition, the causes of
admissions were pneumonia and other bacterial infec-
tions [19]. Similar to the above finding, a Malaysian
study found that in children, mortality was high in
the first six months and there was a strong associ-
ation with malnutrition [20]. In addition, Ethiopian
prospective cohort study found that nearly two-thirds
of the admissions were within 6 months of initiation
of ART; and the presence of opportunistic infections
and duration of ART were the only predictors of
admission [11]. However, contrary to the findings of
the two studies above, a multicentre prospective West
Africa study found that 75% of causes of admission
in this population were HIV defining condition [21].

A retrospective cohort study was done at the same
site as our study assessed clinical factors associated with
mortality among HIV-exposed infants and children liv-
ing with HIV of <18years. They found that opportun-
istic infections and malnutrition made a significant
contribution to mortality in children living with HIV
on ART. The most encountered outpatient diagnoses
before outpatient mortality were pneumonia, gastro-
enteritis, and malaria. It was noted that poor nutritional
status and female gender were among the factors asso-
ciated with mortality [14].

The studies reviewed suggest that in the children
living with HIV: causes of admission are variable; first
six months of ART are associated with high prevalence
of admission and mortality; age group below three and
female gender may be associated with mortality.

Due to the scarcity of studies on admission and
disease burden as well as the incomplete and contra-
dictory findings of the studies in our literature review,
we conducted a study that would help us understand
the response of children to ART, the disease burden
in age, and sex differences in Malawian children
population. Our overall objective was to describe
admission patterns of children on antiretroviral ther-
apy in Lilongwe, Malawi. Our specific objectives were
to compare pre-ART and post-ART prevalence of
admissions; to estimate the prevalence of admission
in children within first and post-six months of ART;
to identify the most common diseases leading to
admission within and after six months; and to
describe the disease burden by age groups and sex
within and after six months of ART.

Methodology
Study place

The study was conducted at Baylor College of
Medicine, a non-governmental organisation in
Lilongwe, which focuses on paediatric HIV, situated
at Kamuzu Central Hospital. This site was chosen
because it gave a platform where we could meet the
guardians as well as extract the information we

needed from the database of the institution.

Study population

The study participants were from Lilongwe rural and
urban areas who go to Baylor College of Medicine
clinic. We included children on ART for more than
6 months but <15years of age. Defaulters, those with
no documentation of the diagnoses, and those who
did not come with primary guardians were excluded
from the study. In terms of age, we categorised into
those <2years of age and those above 2years. The
assumption was the first 2years of vertical transmis-
sion of HIV are critical to the baby [22].

Study period

The study period was from 1st September to 10th
October 2016.

Study design, sample size, sampling technique

It was a retrospective quantitative cross-sectional
study. The target sample size was 362 and it was cal-
culated using a formula N =7°P(1-P)/e* with
Z=196 and p=62% (prevalence of admission in
children on ART within the first 6 months found in
one study) and error marginal of 5.0% [19]. A con-
venient sampling technique was employed.

Data collection

Primary data was collected through interviews with
guardians and documented on a case report form.
The guardians were asked if they were the primary
guardian of the child. The guardian was asked to
recall if the child ever got admitted/admitted. If yes,
the documentation of the admissions was checked in
the health-passports. If there is no documentation the
participant was left out of the study. The primary
data collected included: age of child, pre-ART admis-
sions, and all admissions and diagnoses after ART.
Secondary data was taken from health passports and



hospital registers, medical records, and local data-
bases. This included date of ART initiation, duration
on ART, and diagnoses on admission. We compared
the date of diagnosis and date of ART initiation to
decide if the admission was pre-ART, within six
months of ART, or six months post ART.

Data management and analysis

Paper Case Report Forms data was manually trans-
ferred to an electronic database (Microsoft Excel
2010). Data anonymised to preserve confidentiality.
Only designated investigators had access to the data-
base. The data was analysed using simple statistical
techniques in excel, to evaluate mean, median, and
mode of age, height, and weight for descriptive statis-
tics. Chi-square tests were used for comparisons.

Ethical consideration

Our study was approved by the Kamuzu University of
Health Sciences Research Ethics Committee (previ-
ously University of Malawi College of Medicine)
approval number: MBBS/08/16/01. Baylor College of
Medicine gave us permission to conduct the study at
their institution. A written informed consent, to inter-
view them as well as extract data from the database,
was read out to the participants in Chichewa and
signed thereafter. Caretakers who assented were inter-
viewed for a maximum of 10min because children
could not consent and due to issues of disclosure.
When interviewing the parents/guardians the term
‘HIV/AIDS’ was not mentioned because some of the
children had not been disclosed yet. Unique identifier
numbers were used to record patients rather than
names. The data collected was not handed to anyone
else except the research team. No names were
recorded. Non-invasive procedures were done. No

identifiable information is presented in this
manuscript.

Results

Demographics

We collected data from 260 participants. Out of the
260 participants, 119 (45.9%) were female and 141
(54.2%) were male with an average of 9.2years. The
average age at HIV diagnosis was 2years 10 months.
The average duration of ART was 5years and
5months. The average number of admissions pre-
ART was 0.95, six months into ART was 0.3, and six
months post-ART initiation was 0.35.
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Prevalence of admission

Prevalence of admission before ART was 74% (95%CI
68.67-79.33%) while after ART initiation was 42%
(95%CI 36.00-48.00%), p = <0.001 at 5% level of sig-
nificance. In terms of the total number of admissions,
there were 249 admissions before the initiation of
ART and 206 admissions after the initiation of ART
(Table 1). Prevalence of admission within the first six
months of ART was 20% (95% CI 15.51-24.86%)
while six months after ART initiation was 34%
(95%CI 28.24-39.76), p = <0.001 at 5% level of sig-
nificance (Table 2).

Causes of admission within and after six months
of ART

There was no difference in the causes of admission
within and after six months of ART initiation
p = >0.05 except for meningitis (p = <0.05). Both
within the first six months and after six months of
ART; pneumonia, malaria, and tuberculosis, were the
leading causes of admissions (Table 3).

Causes of admission by gender

Females

Within the first six months, pneumonia, tuberculosis,
and malaria were the leading causes of admission.
After six months, malaria, anaemia, and gastroenter-
itis were the leading causes of admission (Figures 1
and 2).

Males

Both within and after six months of ART, pneumonia
and tuberculosis were the leading causes of
admission.

Causes of admission by age group

Less or equal to 2 years

Within the first six months of ART, pneumonia,
tuberculosis, gastroenteritis, and meningitis contrib-
uted equally to the total disease burden. After six
months, malaria was the leading cause of admission
(Figures 3 and 4).

More than 2 years

Pneumonia, malaria, and tuberculosis were the lead-
ing causes of admission both within and after six
months of ART (Figures 3 and 4).
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Table 1. Prevalence of admissions before and after ART

initiation.

Pre-ART Post-ART initiation

Proportions of children who got admitted

95%Cl (68.67-79.33%)

74% (193) 42% (111)

95% (Cl 36.00-48.00%)

p-Value: <0.001

Absolute number of admissions 249 206
Table 2. Prevalence of admission in the first 6 months of ART and after.
Proportions of children who got admitted No children who did not get admitted Total
<6 months after ART initiation 20% (52) 208 260
95%Cl (15.51-24.86%)
>6 months after ART initiation 34% (89) 179 260

95%Cl (28.24-39.76%)

p-Value: 0.001.

Table 3. Common cause of admission in children on ART.

Condition Proportion within 6 months (with 95% Cl) Proportion after 6 months (with 95% Cl) p-Value (at 5% significance level)
Pneumonia 23.3% (18.16-28.44%) 17.1% (12.52-21.68%) p=0.099

Malaria 18.6% (13.87-23.33%) 24.8% (19.55-30.05%) p=0.1

Tuberculosis 16% (11.54-20.40%) 10.5% (6.77-14.23%) p=0.07

Anaemia 9.3% (5.77-12.83%) 8.6% (5.19-12.00%) p=0.877
Gastroenteritis 8.1% (4.78-11.42%) 8.6% (5.19-12.00%) p=0.875

Sepsis 5.8% (2.96-8.64%) 6.7% (3.66-9.74%) p=0.72

Cancer 3.5% (1.26-5.73%) 4.8% (2.20-7.40%) p=0.696

Others 15.1% (13.72-16.48%) 16.0% (12.36-19.64%) p=0.809

Meningitis 0% 2.9% (0.9-4.94%) p=0.015
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Figure 1. Causes of admission between males and females in the first 6 months of ART initiation.

Discussion

Our study has shown a significant reduction in the
number of children who got admitted after initiating
ART. A study done in India [19] noted the same
trend in a similar population of people. As such, the
fact that in Malawi only 79% of the HIV positive chil-
dren on ART calls for extra effort to bring the
remaining 21% into HIV care [4]. There is a need to
develop novel strategies to retain children living with
HIV in care. Comparing the absolute number of

admissions there is no significant difference. One not-
able finding in our study in the post-ART group is
that there were a few children who got sick multiple
times and contributed to the increase in the absolute
number of admissions. Others could get admitted up
to seven times. We were wondering if this is the
‘catastrophic events’ described in other studies
[18,20]. However, this observation could be because
the children were already very sick at the time of
ART initiation, not that it is really ART related; due
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Figure 2. Causes of admission between males and females 6 months after ART initiation.
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Figure 3. Causes of admission between children aged <2 and >2years within first 6 months of ART initiation.

to poor adherence to ART; or due to other underlying
diseases not even related to HIV. Hence, this warrants
further research.

Our assumption was that children in the first six
months of ART should get admitted more often
therefore leading to higher rates of admission since
their immune system has not yet improved. Contrary
to this, we observed a higher prevalence of admission
in the post six months of ART period. Some studies
have shown that the first six months of ART are asso-
ciated with high mortality [18,20]. Since we did not
have a technically efficient way of including all chil-
dren who had died, the dead group could explain the
high rates of admission that have been observed in
other studies [11]. Another line of thought would be
due to the long period of observation after six months
of treatment (some participants up to 14years on
ART). So, since this period is longer than just the first
six months of ART, those in this category stand a

higher chance of getting admitted more due to time
factor. Likely, if the analysis was limited to 6, 12, or
18-months period after ART, the observed increase in
admission would disappear. In addition, after initiat-
ing ART, there is more likelihood of more visits to
the hospital as the guardian may be more sensitive to
child sickness after counselling. Additionally, other
admissions could be due HIV non-related diseases
[23,24]. Nonetheless, our study has shown that the
period before and immediately after starting ART
could be very critical [19].

We found causes of admission to be HIV non-
defining conditions except for TB in both within and
after six months of ART initiation. Similar to our
findings, a study done at the same site found that the
most commonly encountered OPD visit diagnoses
were pneumonia, gastroenteritis, and malaria
[14,23-26]. These are conditions that cause most of
the admissions even in children who are not living
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Figure 4. Causes of admission between children aged <2 and >2 6 months after ART initiation.

with HIV. This observation was also seen in the study
done in Thailand [19]. Contrary to this, some West
African studies [18,21] reported the causes of admis-
sion to be HIV related. This could be due to the
18years age cut-off used in these two studies.
Additionally, these two studies particularly focussed
on opportunistic infections in their design. However,
our study has shown that the disease burden affecting
these children is not much different from general
paediatric causes of admission [27] except for TB.
Therefore, scaling up the efforts to deal with these
conditions at a national level should be able to curb
this burden too.

Our study did not find any significant difference in
causes of admission within six and post-six months of
ART period. For meningitis, the p-value shows some
significance because in the ‘within six months cat-
egory there is no one who ever got admitted. One
reason for this finding could be that our facility was
not representative. Baylor College of Medicine is a
special facility not representative of what happens in
the district health facilities. Secondly, deaths were
excluded. Lastly, our sample size was limited. Hence a
need for a study that can avoid these potential
confounders.

Looking at disease burden by sex and age category,
although there appear to be differences in disease bur-
den, these results cannot be confidently applied to the
public because our sample size was not powered to
detect such differences between the groups.

Additionally, the observed differences in diagnoses
particularly in children <2years old could be attrib-
uted to limited diagnostic capacity in this setting and
loss to follow-up [28]. Our study, however, gives a
direction of what may be expected at a large scale.

Conclusion

Our study has shown that ART significantly reduces
admissions; there are less admissions within the first
six months of ART; common causes of admissions
are the usual burden of disease in Malawi and tuber-
culosis; and there is no significant difference amongst
the causes of admission within and after 6 months of
being on ART.

Recommendations

There is a need for further studies on the causes of
admissions and deaths during the first 6 months of
ART. A case-control or cohort design that includes
deaths would be a better design to confirm our
findings.

Limitations of the study

This study used both primary and secondary data.
Some guardians could not recall how many times
their child got admitted. Some guardians lost health
passport books for the children. Lack of, or vague



documentation of the diagnosis in the health-pass-
ports. Most importantly, our study sample size is
small in relation to the period in which our partici-
pants were spread such that due to dynamics in HIV
diagnosis and diagnosis, it was slightly challenging to
make definitive conclusions. The plan was to do the
study at two sites, Lighthouse and Baylor College of
Medicine, but data was collected only at Baylor
College of Medicine. This may present a selection
bias due to specialised patients that are seen in this
facility. This was because Lighthouse deals mainly
with teens who do not come with parents during clin-
ics. The proposed sample size of 360 was not reached
due to limited time funding as well as the reasons
described above. We had a very skewed age group
towards the older age group.
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