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ABSTRACT: Objectives: The aim of this study was to ascertain the correlation between various opportunistic
infections and complications in human immunodeficiency virus (HIV)-1-infected children and the immune status
of these patients, evaluated by absolute cluster of differentiation 4 (CD4) count and CD4 percentage. Methods:
This study was conducted from January 2009 to June 2010 at the Antiretroviral Treatment Centre of the Pt. B.D.
Sharma Post Graduate Institute of Medical Sciences, a tertiary care hospital in Rohtak, Haryana, in northern India.
A total of 20 HIV-1-infected children aged 4—57 months were studied. Demographic and baseline investigations
were performed prior to the start of highly active antiretroviral therapy (HAART). A fixed-dose combination of
HAART was given based on the patient’s weight. Baseline investigations were repeated after six months of HAART.
Results: There was a significant increase in the patients’ haemoglobin, weight, height and CD4 count after six
months of HAART. Significant improvements (P <0.05) were also noted in the patients’ immune status, graded
according to the World Health Organization. Conclusion: This study observed that the severity and frequency of
opportunistic complications in paediatric patients with HIV-1 increased with a fall in the CD4 count. The treatment
of opportunistic infections, along with antiretroviral therapy, may lead to both clinical and immunological recovery
as well as a decreased incidence of future opportunistic infections. The CD4 count may give treating physicians an
initial idea about the immune status of each child and could also be used as a biological marker of HAART efficacy.
Patient compliance must be ensured during HAART as this is a key factor in improving outcomes.

Keywords: AIDS; Highly Active Antiretroviral Therapy; AIDS-Related Opportunistic Infections; CD4 Lymphocyte
Count; India.
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ADVANCES IN KNOWLEDGE

- The results of this study show that while specific infections cannot be predicted based upon the cluster of differentiation 4 (CD4) count
and percentage, the frequency and severity of opportunistic infections increase as the CD4 count falls.

- This study demonstrated that highly active antiretroviral therapy (HAART) has significant positive effects on the health of patients with
human immunodeficiency virus (HIV)-1, including their weight and immunological status.
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APPLICATION TO PATIENT CARE

must be emphasised in order to achieve the best results.

- This study supports the benefits of HAART in improving the nutritional status of patients, leading to decreased hospitalisation and a
reduction in the healthcare costs associated with this. However, HAART is known to have high dropout rates and patient complicance

- As the results of this study demonstrate that specific infections cannot be predicted based upon the CD4 count alone, physicians should
consistently test for opportunistic infections in HIV-1 patients. In resource-limited settings where CD4 count tests are not available,
opportunistic infections may be used as a guide for the patients immunological status and to inform the prescription of HAART

CQUIRED IMMUNE DEFICIENCY SYNDROME
(AIDS) was first recognised in the USA in
1981 due to an unexplained Preumocystis
jiroveci infection in a previously healthy man. Ever
since its appearance, the disease has progressed
rapidly and is now being reported from every corner
of the globe.! AIDS is caused by the human immune
deficiency virus (HIV) types 1 and 2. The disease is
present worldwide, but mainly concentrated in sub-
Saharan Africa and Asia. The number of HIV patients
in India is growing fast, and the total number of
infected people in this country is second only to that
in Africa.! There is an increasing number of paediatric
HIV patients worldwide, with an estimated 2.5 million
cases (7.5%) in 2007.2 In the developed world, paediatric
patients constitute 2% of the HIV-infected population,
whereas in developing countries, 15-20% of the total
HIV-infected population are children.? Ever since HIV
was first registered in India in 1986, the country has
reported a HIV seropositivity prevalence of 2.5%.*
In India, AIDS is rapidly increasing among the HIV
population; with the current rate of increase, India will
soon have the highest AIDS prevalence worldwide.*
HIV is most commonly contracted through vertical
transmission, as observed by Rogers et al. when
investigating an American paediatric population.’
Cluster of differentiation 4 (CD4) cells are the primary
cellular target for HIV.' A diagnosis of HIV can
be made by detecting viral antibodies, ribonucleic
acid or antigens, for example by using a protein 24
antigen assay. The HIV deoxyribonucleic acid (DNA)
polymerase chain reaction (PCR) test is the preferred
virology assay among developed countries.®
Opportunistic infections occur in HIV-positive
individuals as their immune system weakens and
the aetiology of the infectious organism is affected
by the immunological status of the patient.”® In
more economically developed countries, due to the
extensive use of highly active antiretroviral therapy
(HAART), infections like cytomegalovirus (CMV),
cryptosporidiosis and toxoplasmosis predominate.*’
However, in developing countries, infections due to
Mycobacterium tuberculosis are more common.*’
The present study aimed to find a correlation
between various HIV-related complications, both

514 |

infectious and non-infectious, and immune status,
measured by CD4 count. The study also examined
changes in growth and opportunistic infections among
patients after they began treatment with HAART.

Methods

This prospective study was undertaken in clinical and

laboratory settings for an 18-month period between
January 2009 and June 2010. A total of 20 paediatric
patients with HIV-1 infections were observed. The
subjects were either inpatients or outpatients at
the Antiretroviral Treatment Centre of the Pt. B.D.
Sharma Post Graduate Institute of Medical Sciences,
a tertiary care hospital in Rohtak, Haryana, in
northern India. All patients tested positive for HIV-
1 infections confirmed by three positive enzyme-
linked immunosorbent assay tests. To be included in
the study, subjects also had to fulfil the World Health
Organization (WHO) revised clinical staging system
for HIV/AIDS in children,’® and have one or more
opportunistic infections or complications. Children
under 18 months of age were excluded from the study,
unless the diagnosis of HIV-1 had been confirmed by
DNA PCR assay and they were already being treated
for an opportunistic infection. The patients’ clinical
parameters prior to the beginning of the study were
considered to be the control values.

All children enrolled in this study were followed-
up monthly for six months. Clinical and nutritional
examinations were done at each visit to identify
any opportunistic infections. Each child underwent
detailed general physical and systemic examinations
at the time of their enrolment in the study. At this
time, a record was made of their baseline data,
including demographic details, nutritional status and
malnutrition classification according to the Indian
Academy of Pediatrics.* The possible modes of HIV
transmission were also recorded via a thorough
patient history, focusing on the patients’ antenatal and
perinatal history. Any suggestion of risk behaviours
among the parents, the HIV status of the parents, if the
patient had undergone previous blood transfusions
and whether the patient had been breastfed were
also documented. Laboratory investigations were
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subsequently performed to estimate haemoglobin
(Hb) concentration, absolute lymphocyte count,
serum glutamic oxaloacetic transaminase to pyruvic
transaminase ratio, serum creatinine and cholesterol.
Additionally, all of the children underwent chest
radiography and ultrasound abdomen scans. The
CD4 count was measured using a fully automated
fluorescence-activated cell sorting cytometer (S3" Cell
Sorter, Bio-Rad Laboratories, Inc., Hercules, California,
USA). The CD4 percentage was calculated as follows:
CD4 percentage = (absolute CD4 T-lymphocyte count
divided by total lymphocyte count) x 100. The CD4
and absolute lymphocyte counts were repeated six
months after their first visit.

Viral opportunistic infections like herpes simplex,
herpes zoster and Molluscum contagiosum were
identified clinically. Suspected bacterial and fungal
infections were confirmed by culture, serology and
Gram staining, or with special stains like Indian
ink. The children were investigated for tuberculosis
if they had any of the following symptoms: a fever
and cough lasting more than one month; marked
weight loss or marasmus; multiple lymphadenopathy;
meningeal syndrome; a positive tuberculin skin test
(with induration of more than 10 mm), or pulmonary
infiltrates with or without lymph nodes as identified
on a chest radiograph. Anthropometry and a detailed
nutritional examination were performed to identify
any signs of wasting. Smear testing and cultures were
performed on samples obtained from the subjects by
early gastric aspiration after overnight fasting for three
consecutive days. Patients with a history of oral thrush
or other fungal infections underwent fungal swab
testing and cultures using axillary, inguinal, rectal,
throat swabs, urine (for fungal hyphae) and blood
samples. Patients with persistent diarrhoea underwent
three stool examinations and cultures to identify the
microbes responsible for this symptom.

All of the patients enrolled in the study were graded
according to the revised WHO clinical staging system
for HIV/AIDS in children.” Immunological staging
was determined according to the WHO classifications
of HIV-associated immunodeficiency in infants and
children.® Children who were in clinical stages 3 or
4 were candidates for HAART. Children who were
in stages 1 and 2 were also candidates if they fulfilled
the following criteria according to their age group:
<11 months (if CD4 <1,500 cells/mm? or <25%); 12—
35 months (if CD4 <750 cells/mm? or <20%); 36—59
months (if CD4 <350 cells/mm?® or <15%), or >5 years
(if CD4 <200 cells/mm?).

If applicable, patients were prescribed a dispersible
fixed-dose combination of HAART,
stavudine (30 mg or 40 mg), lamivudine (150 mg) and

containing

nevirapine (200 mg). These drugs were provided free
of charge from the Antiretroviral Treatment Centre at
the Pt. B.D. Sharma Post Graduate Institute of Medical
Sciences. Patients with tuberculosis were started
on HAART after the completion of antitubercular
therapy (ATT); in
patients, HAART was prescribed only after 2-8

severely immunosuppressed
weeks of ATT. Opportunistic infections were treated
according to guidelines issued by the National AIDS
Control Organization for HIV care and treatment for
infants and children in India.’

In this study, analysed variables included the child’s
nutritional status, absolute lymphocyte count, CD4
percentage, CD4 count and any changes in this count,
as well as the child’s immune status after undergoing
specific therapy for various opportunistic infections
and complications. All the data were inserted in
patient proformas. The statistical analysis was carried
out using the Statistical Package for the Social Sciences
(SPSS), Version 16 (IBM, Corp., Chicago, Illinois,
USA). The student’s t-test and Fisher’s exact test were
applied to the data.

Before each child was enrolled in the study,
informed consent was obtained from their parents. In
cases where the patient had lost both parents, consent
was obtained from the child’s guardians. The study
was approved by the Ethical & Scientific Committee of
the Pt. B.D. Sharma Post Graduate Institute of Medical
Sciences in December 2008.

Results

A total of 20 paediatric patients with HIV-1
infections ranging in age from 4 to 157 months were
observed during the study period, with a mean age
at presentation of 72.4 + 46.18 months. None of the
patients dropped out of the study during the study
period. Among the children, the predominant mode
of HIV transmission was vertical. A total of 50% of
the patients had experienced the loss of one or both
parents. This posed great difficulty in maintaining the
care of these patients, especially as it was not always
clear who was responsible for them. A total of 19
patients (95%) were prescribed HAART; of these, 95%
were compliant with the treatment and did not miss
any doses. One patient (5.3%) developed a skin rash
following the commencement of HAART; however,
the rash subsided without treatment and the patient
was able to continue the therapy for the required
duration.

At the beginning of the study, the majority of the
patients (75%) suffered from wasting, with a weight-
for-age measurement in the <3 percentile, as per the
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Table 1: Weight-for-age and height-for-age percentiles
of human immunodeficiency virus-1-infected
children before and after six months of highly active
antiretroviral therapy (N = 20)

Percentile'? Weight-for-age* Height-for-age*
in kg in cm
Before After Before After
therapy  therapy  therapy  therapy
<31 15 4 4 B3
3-10t 4 B 5) 1
10-50t 1 11 9 15
>50t 0 2 2 1

*Divided by the number of patients.

Table 3: Comparison of clinical parameters,
immunological markers, World Health Organization
clinical stage and immunological stage for human
immunodeficiency virus-1-infected children at
diagnosis and following six months of highly active
antiretroviral therapy and treatment for opportunistic
infections (N = 20)

At After P

diagnosis* therapy value
Clinical parameter
Mean Hb in g % 7.78 £2.36 9.28 +1.13 <0.05
Mean weight 13.95 +7.63 18.8 +7.32 <0.01
in kg
Mean height 105.72 + 27.06 110 + 25.66 <0.01
in cm

Immunological marker

Mean total 3,061 £ 1,723 2,931 + 1,169 >0.05
lymphocyte
count in mm?
Mean CD4 391 + 274 720 + 356 <0.01
count in cells/
mm?
Mean CD4 12.86 + 7.54  25.53 +15.03 <0.01
percentage
Clinical stage'®
1 0 0
2 1 17

<0.05
3 12 1
4 7 2
Immunological stage®
Not significant 2 10
Mild 1 6

<0.05
Advanced 8 3
Severe 9 1

Hb = haemoglobin; CD4 = cluster of differentiation 4.
*Upon diagnosis of an opportunistic infection.
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Table 2: Clinical manifestations of opportunistic
infections or complications among human
immunodeficiency virus-1-infected children (N = 20)

Manifestation n %
Fever 19 95
Cough 11 55
Diarrhoea 8 40
Generalised weakness/anorexia 19 95
Weight loss/failure to thrive 17 85
Abdomen distension 5 25
Generalised lymphadenopathy 15 75
Hepatomegaly 14 70
Splenomegaly 6 30
Other

Skin lesions 3 15
Otitis 3 15
Oral thrush 4 20
Chelosis/apthous ulcer/stomatitis 6 30
Seizures 5 25
Pleural effusion 1 5

Centers for Disease Control and Prevention (CDC)
growth charts.”> However, 45% of the patients had a
length-for-age measurement that was between the 10"
and 50" percentiles, which demonstrated that wasting
was more prevalent in HIV patients than stunted
growth [Table 1]. Fevers, anorexia and weakness were
the most common symptoms noticed in the study
(95%), followed by weight loss/failure to thrive (85%)
[Table 2].

Following six months of HAART, a significant
increase was noted in the mean Hb, height and weight
measurements of the HIV-1-infected children. Upon
admission to the study, the mean Hb was 7.78 + 2.36
g %, mean weight was 13.95 + 7.63 kg and mean
height was 105.72 + 27.06 cm. Following HAART,
these values increased to 9.28 + 1.13 g % (P <0.05),
18.8 + 7.32 kg (P <0.01) and 110 + 25.66 cm (P <0.01),
respectively. These results suggest that the treatment
for opportunistic infections and HAART significantly
improved clinical outcomes among the patients
[Table 3]. Additionally, the rate of hospital admissions
decreased during the study period. A total of 16
patients (80%) were hospitalised at the beginning of the
study, but only 3 (15%) were admitted to the hospital
during the six-month follow-up period, demonstrating
that combined therapy for opportunistic infections
and HAART were effective in decreasing the hospital
admission rate for this group of HIV-positive children.
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Table 4: Comparison of the clinical parameters of human immunodeficiency virus-1-infected children at
diagnosis and following six months of highly active antiretroviral therapy by age group and the two most common

opportunistic infections (N = 20)

Clinical parameter

<60 months

Before therapy ~ After therapy

Mean weight in kg 8.05 + 3.30 13.1 +£2.56

Mean height in cm 83.55 + 16.83 88.85 + 15.06

Mean CD4 count in cells/mm?® 544 + 286 910 + 348

Mean CD4 percentage 16.84 +7.99 28.25 +8.23
At diagnosis

Mean Hb in g/dL 8.08 +1.88

Mean weight in kg 16.5+9.54

Mean height in cm 112.67 £ 22.21
At diagnosis

Mean Hb in g/dL 59+0.93

Mean weight in kg 11 +6.48

Mean height in cm 102 + 25.39

CD4 = cluster of differentiation 4; Hb = haemoglobin.

There was a significant increase in CD4 count
and CD4 percentage among the patients after six
months of HAART, as well as a statistically significant
(P <0.05) change in clinical stage. The majority
of patients initially categorised as stages 3 and 4
were subsequently reclassified to stage 2 following
treatment. An improvement in immunological stage
was also observed, with the majority of patients
promoted to the ‘not significant’ group after six
months of treatment [Table 3].

Furthermore, the results showed a statistically
significant improvement in the mean weight, height,
CD4 count and CD4 percentage of patients when
the data was compared by age group (<60 versus
>60 months). Additionally, there was a significant
improvement in weight, height and Hb among
tuberculosis patients following six months of HAART
and a significant increase in Hb and height among
patients with oral thrush [Table 4]. The most commonly
observed opportunistic infections in this study
were tuberculosis and thrush. Other opportunistic
infections seen included persistent diarrhoea,
bacteremia, meningitis, HIV  encephalopathy,
disseminated CMV and systemic thrush [Table 5].
At the time of presentation, eight (40%) patients had

persistent diarrhoea and 11 (55%) patients had a cough.

Age group
>60 months
Pvalue Before therapy ~ After therapy Pvalue
<0.01 20.05 £ 5.55 25.5+588 <0.01
<0.01 127.9 +12.5 13125+ <0.01
12.81
<0.05 238 + 158 550 £293  <0.05
<0.05 11.5 +9.06 2394 +11.58  <0.05
Tuberculosis patients
After therapy Pvalue
9.83 £ 1.50 <0.05
21.08 £10.18 <0.01
116.33 + 21.79 <0.01
Oral thrush patients
After therapy Pvalue
8.45+0.70 <0.05
16.3 + 6.54 >0.05
106 + 23.51 <0.05

The distribution of various opportunistic infections
were noted in relation to the patients” immunological
status. It was observed that six patients (30%) had
CD4 counts <200 cells/mm?® and 14 (70%) had CD4
counts >200 cells/mm? Similarly, eight patients
(40%) had a CD4 percentage <20% and 12 (60%) had
a CD4 percentage >20%. Infections occurring with
CD4 counts <200 cells/mm?® included tuberculosis
(33.3%), oral thrush (25%), persistent diarrhoea (25%),
bacteremia (25%) and disseminated CMV [Table 6].

Discussion

The global AIDS epidemic is one of the greatest
challenges facing the current generation and the extent
of this problem among children is growing rapidly.
The aim of this study was to determine the correlation
between opportunistic infections and complications
among HIV-1-infected children and immune status,
evaluated by CD4 count and percentage.

Upon enrolment in the present study, the majority
of the patients had a weight-for-age below the 3t
percentile and 20% had a height-for-age below the 3™
percentile. Another 20% and 25% of the patients were
between the 3™ and 10" percentiles, for weight- and
height-for-age, respectively. Only two patients had a
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Table 5: Distribution of opportunistic infections or complications observed among human immunodeficiency virus-
1-infected children by mean age at presentation and immunological indicators (N = 20)

Opportunistic n Mean age Mean total Mean CD4 count in Mean CD4 percentage
infection/complication in months lymphocyte count mm? (range) (range)
in mm?

Tuberculosis 6 78 +42.76 3,391 £ 2,535 333 + 302 (21-839) 9.2 + 6.88 (2.9-21.4)
Oral thrush 4 60.2 + 48.91 3,041 + 1,680 541 + 296 (98-716) 17.46 + 3.82 (14.1-21.78)
Persistent diarrhoea 3 88.33 + 66.6 3,765 + 880 521 + 406 (171-967) 15.76 + 15.71 (4.4-33.7)
Bacteremia 3 72 + 54.99 2,481 + 2,002 356 + 280 (98—-654) 14.4 + 0.30 (14.1-14.7
Meningitis 2 66 +42.42 2,171 £ 612 295 +9.19 (289-302) 14.10 + 3.53 (11.6-16.6)
HIV encephalopathy 2 91 + 76.36 3,605 + 1,391 3,322 + 178 (206—458) 11.24 +1.78 (9.98-12.5)
Disseminated CMV 1 4 467 19 4
Systemic thrush 1 96 3,268 510 15.6

CD4 = cluster of differentiation 4: CMV = cytomegalovirus.

height-for-age above the 50" percentile, while none
of the patients had a weight-for-age above the 50"
percentile. These results are similar to those found
among other studies based in India, with Lodha et al.
describing growth failure among all of the observed
paediatric HIV-infected patients (n = 27) in their study
and Shah reporting weight loss and failure to thrive in
35.6% out of 317 children with HIV infections.'*!*

In this study, fever, anorexia and weakness were
the most commonly observed symptoms, followed
by weight loss/failure to thrive. Furthermore, a

sizeable percentage of the patients had persistent
diarrhoea and a cough at the time of presentation.
Similar manifestations of HIV infection have also
been reported elsewhere in India. Verghese et al.
studied the clinical manifestations of HIV infection
among 88 children and reported hepatomegaly in
72%, lymphadenopathy in 60%, splenomegaly in 43%,
failure to thrive in 58%, recurrent diarrhoea in 36%,
M. contagiosum in 4% and pulmonary tuberculosis
in 14%." Dhurat et al. noted non-specific presenting
symptoms in 41 children with perinatally transmitted

Table 6: Distribution of various opportunistic infections or complications among human immunodeficiency virus-1-
infected children in relation to clinical markers of immune status (N = 20)

Opportunistic infection/ CD4 count
complication <200 cells/mm?
Tuberculosis Yes 2

No 4
Thrush Yes -

No 6
Oral thrush Yes 1

No 5
Persistent diarrhoea Yes 1

No 5
Bacteremia Yes 1

No 5
HIV encephalopathy Yes 0

No 6
Meningitis Yes 0

No 6
Disseminated CMV Yes 1

CD4 = cluster of differentiation 4: CMV = cytomegalovirus.
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CD4 count CD4 percentage CD4 percentage
>200 cells/mm? <20% >20%
4 4 2
10 4 10
1 1 -
13 7 12
3 2 2
11 6 10
2 2 1
12 6 11
2 3 0
12 5 12
2 2 0
12 6 12
2 2 0
12 6 12
- 1 -
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HIV, such as tuberculosis (67.5%), failure to thrive
(48.6%), hepatomegaly (51.9%), splenomegaly (48.6%),
lymphadenopathy (35%), recurrent fever (29.3%)
and diarrhoea (27.2%)."* Among 58 HIV-infected
children, Madhivanan et al. reported the following
manifestations: oral thrush (43%), tuberculosis (43%),
hepatosplenomegaly (14%), lymphadenopathy (14%),
papulopruritic dermatitis (10%) and chronic diarrhoea
(7%)."” These manifestations and infections have a very
high incidence in AIDS patients and it is advisable that
paediatric patients presenting with one or more of
these conditions be evaluated for the syndrome.
Among the patient population of the current study,
significant increases in mean Hb, weight and height
were noted by the end of the study, following treatment
with HAART. Consequently, it can be inferred that
the combined treatment of opportunistic infections
and HAART significantly improved the patients’
clinical outcomes. Similar results were reported in
studies conducted by Puthanakit ez a/. in Thailand and
Wamalwa et al. in Kenya.'®" Additionally, there was
a significant increase in the mean total lymphocyte
count, CD4 count and CD4 percentage after the six-
month follow-up and treatment period of the current
study. Puthanakit et al. identified that mean CD4
percentage increased to 21%, from a baseline of 3%,
while CD4 count increased from 126 to 532 cells/mm?
after 72 weeks of HAART.*® Wamalwa et al. and Pensi
also recorded significant increases in CD4 count after
their patients underwent antiretroviral therapy.**
The HIV-infected children in the present study
were categorised into four clinical stages using the
WHO criteria.” There was a statistically significant
(P <0.05) change in clinical stage after six months of
therapy. Several studies have reported comparable
improvements in clinical stage after antiretroviral
therapy.®**  The
classifications for the current patient population after

change in  immunological
six months of therapy was also found to be statistically
significant. This indicates that an immunological
improvement is seen in HIV-infected children after
treatment with HAART. Similar results were reported
by Natu et al. while studying the effectiveness
of HAART in relation to CDC immunological
classifications.”

In the study, the
opportunistic infections were tuberculosis and oral

present predominant
thrush. Van Dyke reported that the most common
opportunistic infections among children with HIV
included serious bacterial infections (pneumonia and
bacteremia), pneumocystis pneumonia, tuberculosis,
non-tuberculous  mycobacterial infections and
CMV.2 Tuberculosis was the most commonly

occurring opportunistic infection in Indian children

in two separate studies.'*!” Balkhair et al. found
that Pneumocystis jiroveci pneumonia was the most
frequently observed opportunistic infection among
their study population, followed by cryptococcal
meningitis, CMV retinitis, disseminated tuberculosis
and cerebral toxoplasmosis.”

Among the studied HIV-infected paediatric
population, 30% had a CD4 count <200 cells/mm? and
40% had a CD4 percentage <20% upon diagnosis of an
opportunistic infection. The Swiss HIV Cohort Study
reported that the risk of developing opportunistic
infections is increased by 2.5 if the CD4 count is
between 51-200 cells/mm?; this risk increases to 5.8
for counts <50 cells/mm® in comparison to those
>200 cells/mm?2* Various studies have demonstrated
that lower CD4 counts are associated with an
increased prevalence of opportunistic infections.'*?>%
While these infections can occur at any CD4 count,
the severity and frequency of opportunistic infections
increases when the count falls below 200 cells/mm?.
The organisms responsible for causing opportunistic
infections also differ with changes in immune status.
A hierarchy of severity can therefore be proposed for
opportunistic infections in relation to CD4 values
as follows: oral thrush <tuberculosis <disseminated
CMV infection.

The mean CD4 count and percentage among
tuberculosis patients at the time of diagnosis was
333 cells/mm?® and 9.2%, respectively, while for the
patients with oral thrush it was 541 cells/mm?® and
17.46%, respectively. Similar results were found by
Laufer et al. and Shah.'*?” The Swiss HIV Cohort Study
found a median CD4 count of 6 cells/mm? in patients
newly-diagnosed with tuberculosis, while those with a
diagnosis of CMV had a median CD4 count of 28 cells/
mm?* The above studies reported a variety of CD4
counts and percentages upon diagnosis of different
opportunistic infections. This makes it difficult to
define specific CD4 count cut-off values for different
opportunistic infections.

Individual opportunistic infections were analysed
separately for changes to the patients’ immunological
and clinical profiles after six months of HAART and
treatments for the relevant opportunistic infection.
All of the studied patients experienced a gain in both
weight and height along with an increase in their CD4
count. Guillén et al. reported that there was a significant
decrease in HIV-related complications (infectious as
well as non-infectious) among their study population
after the introduction of HAART.?® The authors also
found that patients who benefited from HAART had
higher CD4 counts than those who had not yet been
treated; furthermore, those who were not treated with
HAART had a 2.77% incidence of wasting syndrome,
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compared to an incidence of only 0.24% among those
who underwent the treatment.”® Similar results were
found by Puthanakit et al.'®

All but one of the patients in the current study
were prescribed HAART and the vast majority (95%)
of these children were compliant with the treatment
requirements. Nischal et al. suggested that the
minimum adherence to ART should be 95%.* As
with the present study, minor skin rashes have been
observed on some patients during the first two weeks
of treatment with nevirapine, which then subsided
completely.® In the same cohort, one child developed
pancreatitis while on HAART, which improved with
conservative management. No other significant side-
effects were noticed.®

In developing countries like India, it is common
for paediatric patients without HIV infections to
present with certain health concerns, including a
failure to thrive, severe acute malnutrition, lower
respiratory infections and gastrointestinal problems
(such as recurrent diarrhoea). Unfortunately, these
symptoms are also frequently seen among children
with HIV infections. These overlapping symptoms
make it difficult to ensure an early diagnosis of HIV,
often leading to a delay in the start of treatment.
This raises a dilemma as to whether all children
presenting with such complaints should be screened
for HIV. Nevertheless, it is prudent to conduct an
HIV screening for children presenting with severe
malnutrition, recurrent or persistent diarrhoea,
recurrent pneumonia, disseminated tuberculosis (like
tubercular meningitis) or pulmonary tuberculosis.
Consequently, this will allow the early allocation of
treatment and significantly improve patient outcomes.

These findings should be interpreted with caution
as the study was subject to certain limitations,
including the relatively small sample size and the
short duration of follow-up. Further studies of longer
duration and with a larger cohort are recommended.

Conclusion

Among 20 HIV-infected children, increased Hb,
weight, height and CD4 cell counts were observed
following six months of treatment with HAART.
Improvements in clinical stage and immunological
status were also observed among the patients. The
most frequently noted opportunistic infections were
tuberculosis followed by oral thrush. The severity
and frequency of opportunistic infections increased
with a decrease in the CD4 count. Treatment of
opportunistic infections, in addition to HAART, led
to both clinical and immunological recovery, as well
as a decreased incidence of future opportunistic
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infections. These findings indicate that healthcare
professionals may be able to use a patient’s CD4 count
as one of the first indications of their immunological
status, in association with an understanding of the
opportunistic infection in question. The CD4 count
could also potentially be used as a biological marker
of HAART efficacy. However, compliance to HAART
must be ensured as it is a key factor in achieving
optimal results from this type of treatment.
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