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Abstract

Introduction: A prospective cohort study was undertaken from November 2010 to March 2012 at Kalawati
Saran Children’s Hospital (KSCH), Lady Hardinge Medical College (LHMC), New Delhi. The study included
all HIV positive children aged between 0-15 years that were registered in the anti-retroviral therapy (ART)
centre during the study period. HIV +ve children enrolled at the ART centre were started on ART on the basis
of CD4counts (National/NACO guidelines). Materials and Methods: Various samples were collected from
the patients depending on their presenting complaints as per the standard protocols. These included stool,
sputum, gastric aspirate, urine, blood, pus and CSF. All the samples were processed in the microbiology
laboratory as per the standard techniques. Majority of children presented to the hospital with respiratory
system involvement. Fever with cough was the presenting symptom in around half of all the children
suggesting involvement of upper and/or lower respiratory tract. Diarrhea and protein energy malnutrition
(PEM) were the next most common findings. Clinical presentations more suggestive of HIV (e.g. generalized
lymphadenopathy, mucocutaneous lesions, oral thrush etc.) were less commonly the presenting complaints.
Results: Ols are still a major health hazard in children living with HIV/AIDS. The pattern of Ols encountered
in a developing country like ours is different from the pattern observed in western countries. Tuberculosis is
still a major problem as well as other bacterial infections. Fungal and parasitic infections are also a common
health hazard. ART is a major pillar for combat against this dreadful disease. As suggested by our study,
timely initiation of ART leads to an increase in CD4+ counts which is imperative in protection against Ols in
HIV infected patients. Hence, routine monitoring of CD4+ counts and timely initiation and continuation of

ART should be a major event in the life of a child infected with HIV.
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INTRODUCTION

AIDS was first recognized in the United States in the
summer of 1981, when the US Centers for Disease
Control and Prevention reported the unexplained
occurrence of Pneumocystis jiroveci (formerly
P carinii) pneumonia in five previously healthy
homosexual men in Los Angeles and of Kaposi’s
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sarcoma with or without P jiroveci pneumonia in 26
previously healthy homosexual men in New York
and Los Angeles.!!

The spectrum of opportunistic infections (OIs), with
which most of the patients present in the clinics,
reflects a wide variety of other endemic diseases
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prevalent within each region. In contrast to western
countries, a small number of opportunistic pathogens
cause the majority of infections in India. In India,
very commonly the diagnosis of OIs is made clinically
based on signs and symptoms or only when the
disease is already quite advanced. However, the crux
is that most of the opportunistic pathogens causing
infection can be easily identified in the laboratory.
Most of these infections are preventable and effective
treatment is available to treat them. As most of the
HIV/AIDS patients with OlIs, especially children,
do not present with typical signs and symptoms,
laboratory diagnosis becomes even more important.

MATERIALS AND METHODS

A prospective cohort study was conducted from
November 2010 to March 2012 at Kalawati Saran
Children’s Hospital (KSCH), Lady Hardinge Medical
College, New Delhi, India. The study protocol was
approved by the Institutional Ethics Committee.
The study included all HIV-positive children aged
between 0 and 15 years who were registered in
the antiretroviral therapy (ART) center during the
study. KSCH is a 372-bedded children tertiary care
hospital with a dedicated pediatric ART center.
The ART center has more than 100 children living
with HIV/AIDS (CLHA) enrolled for treatment and
monitoring. HIV-positive children enrolled at the
ART center were started on ART on the basis of CD4
counts (National/NACO guidelines). The children
were enrolled in the study only after obtaining
written, informed consent from the parents of
children. Confidentiality was maintained strictly
during and after the study.

Screening for opportunistic infections

Various samples were collected from the patients
depending on their presenting complaints as per
the standard protocols.!'! These included stool,
sputum, gastric aspirate, urine, blood, pus, and
cerebrospinal fluid (CSF). Samples requiring
invasive procedure (blood, CSFE etc.) were collected
only when indicated. All the samples were
processed in the microbiology laboratory as per
the standard techniques. Stool samples were first
concentrated using formol-ether sedimentation
technique (modified Ritchief’s method) and
Sheather’s sugar flotation technique and were
screened for parasitic infections by microscopy.
Modified Ziehl-Neelsen (ZN) stain was also made
to screen for oocysts of Cryptosporidium parvum.
Stool specimens were cultured for identifying any
bacterial pathogen.!! Enzyme-linked immunosorbent
assay (ELISA) for Cryptosporidium antigen in stool
was performed using the commercially available

kit, Cryptosporidium antigen (stool) ELISA (DRG
International, Inc., USA). Sputum and gastric aspirate
samples received in the lab were screened using
Gram stain, modified ZN staining (for acid-fast
bacilli), 10% KOH wet mounts (for fungal pathogens),
and modified toluidine blue-O and Giemsa staining
from detecting cysts/trophozoites of P jiroveci.”’ Urine
samples received in the laboratory were processed
using the standard method and identification of the
bacterial colonies (if any) was done based on colony
morphology and using the appropriate biochemical
tests.?l Blood samples received in blood cultures
were incubated at 37°C for 18-24 h and then serially
subcultured after 24 h, 72 h, and 7 days. CSF was
subjected to microscopic examination and cultured
using the standard techniques.™

RESULTS

In our study, the majority of children presented to
the hospital with respiratory system involvement.
Fever with cough was the presenting symptom
in around half of all the children suggesting the
involvement of upper and/or lower respiratory
tract. Diarrhea and protein-energy malnutrition
were the next most common findings being the
presenting symptoms in 42.6% and 24.5% children,
respectively. Clinical presentations more suggestive
of HIV (e.g., generalized lymphadenopathy,
mucocutaneous lesions, oral thrush) were less
commonly the presenting complaints [Table 1].
Children also came with the other presentations such
as skin lesions (20.2%), weight loss (12.8%), and
neurological manifestations (2.1%).

As many as 49 (52.13%) children developed an OI
during the study. A total of 76 OIs were detected
during the study from these 49 children. The most
common infection type was bacterial (65.78%),
with tuberculosis (TB) being most common (32%)
[Table 2]. Infection with Candida albicans was the
most common fungal infection (15.79%) encountered
during the study. Infection with C. parvum (9.21%)
and Giardia lamblia (6.58%) were the most common
parasitic infections seen in the study group. A list of
all the pathogens encountered is given in Table 2.

In our study, of 94 subjects, 49 (52.13%) were not
on ART at the time of enrollment in the study. Their
mean CD4+ count at the time of enrollment was
621.22 cells/ul (range = 414 cells/ul to 2557 cells/ul).
Of these 49 children, 33 were eventually put on ART
during the course of study.

In the study group, 45 (47.87%) children were
already on ART at the time of enrollment. At
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Table 1: Various presenting symptoms of study
subjects
Signs and symptoms

Number of children (%)

Fever 47 (50)
Cough 1 (43.6)
Diarrhea 40 (42.6)
Protein-energy malnutrition 23 (24.5)
Chronic suppurative otitis media 21 (22.3)
Skin lesions 19 (20.2)
Generalized lymphadenopathy 3 (13.8)
Abdominal distension 13 (13.8)
Mucocutaneous lesions 12 (12.8)
Oral thrush 11 (11.7)
Weight loss 11 (11.7)
Hepatosplenomegaly 2 (2.1)
Neurological manifestations 2 (2.1)
Asymptomatic 7 (7.4)

Table 2: List of all the pathogens isolated during
the study

Pathogens isolated

Number of cases (%)

Mycobacterium tuberculosis 16 (21.05)
Escherichia coli 10 (13.16)
Pseudomonas spp. 6 (7.89)

Streptococcus pyogenes 4 (
Klebsiella spp. 4 (
Staphylococcus aureus 3
Coagulase-negative staphylococci 2 (
Acinetobacter spp. 1 (
Proteus spp. 1(
Citrobacter spp. 1 (1.32)
Shigella spp. 1(
Enterococcus spp. 1 (
Candida albicans 12 (
Pneumocystis jiroveci 1(
Cryptosporidium parvum 7 (
5(
1

Giardia lamblia 6.58)
Isospora belli 1.32)
Total 76

Table 3: Percentage of opportunistic infections
seen in children with various ranges of CD4+cell
counts per ul in our study (%)

<250 cells/pl <350 cells/pl <500 cells/pl
55.26 68.42 84.21

>500 cells/ul
15.79

the initiation of ART in these children, the mean
CD4+ count was 274.27 (range = 11 cells/ul to
373 cells/ul). After 6 months of ART, the mean
CD4+ count increased to 515.6 cells/ul, and after
12 months, it further increased to 631.57 cells/ul.

In our study, 42 (55.26%) OIs occurred in
children with CD4+ counts below 250 cells/ul,
52 (68.42%) OIs occurred in children with
CD4+ counts <350 cells/ul, 64 (84.21%) OIs occurred

in children with CD4+ counts <500 cells/ul, and
12 (15.79%) Ols occurred in children with CD4+ cell
count above 500 cells/ul [Table 3].

DISCUSSION

The present study was done to assess the spectrum
of OIs and their prevalence in children <15 years of
age living with HIV/AIDS. Our study demonstrated
that the spectrum of Ols in HIV-positive children
is very wide. As many as 76 bacterial, fungal, and
parasitic infections were detected in 94 children
using conventional techniques.

From this study, we can conclude that conventional
signs and symptoms which are more indicative of
HIV infection may not be the presenting complaints
in children suffering from HIV. They may, in fact,
present with more generalized symptoms. In this,
fever (50%) and cough (43.6%) were the most
common presenting symptoms in HIV-positive
children, followed by diarrhea (42.6%). Similar
findings have been reported by other authors
from India. Gomber et al. found fever (83%),
cough (50.8%), and diarrhea (38.9%) to be the
most common presenting symptoms in children.?!
In another study, Patel et al. reported fever, cough,
weight loss, diarrhea, and oral thrush to be the most
common symptoms in HIV-infected adult patients.!*

OlIs are still a major health hazard in CLHA.
The pattern of Ols encountered in a developing
country like ours is different from the pattern
observed in western countries. Among the
bacterial infections, TB is still a major health
hazard in HIV-positive children and should be
strongly considered as a diagnosis, especially if
family history of TB is present. In our study, the
most common bacterial infection encountered
was Mycobacterium tuberculosis with 16 (32%)
cases followed by Escherichia coli (20%) and
Pseudomonas aeruginosa (12%). These findings
correlate well with other authors. Aggarwal
et al., in their study at Amritsar, reported
M. tuberculosis (32.75%) as the most common
bacterial respiratory pathogen, followed by
Klebsiella spp. (23.8%), P. aeruginosa (12.69%),
and Staphylococcus aureus (12.69%).15% The
incidence rate of bacterial infections came out to
be 69.54 cases per 1000 HIV-positive children in
New Delhi.

Fungal infections form a significant proportion of OI
in HIV-infected patients. The total incidence rate of
fungal infection was calculated as 18.08 cases per
1000 HIV-positive patients in New Delhi. Oral thrush
was the most common fungal infection.
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The most common fungal isolate was C. albicans.
Patel et al. reported C. albicans in 26.73%
patients.™ In a study from South India, Srirangaraj
and Venkatesha reported infection by C. albicans
in 27.2% cases.!”l Fungal infections make up a
significant portion of OIs. Oral candidiasis, usually
caused by C. albicans, occurs in 15-40% of
HIV-infected children.®!

In our study, P jiroveci was isolated from
one (1.32%) patient. In India, low rates (0.7-7%)
of infection with P, jiroveci have been reported.’®'?
Srirangaraj and Venkatesha, in their study, found
P, jiroveci infection in 1.1% cases.”! In another study
from Mumbai, Merchant et al. found the rate of
isolation of P, jiroveci to be 3.88%./"*! Some reasons
for this low incidence of Pneumocystis carinii
pneumonia infection rate could be the predominance
of the other pulmonary diseases such as TB, and due
to under-diagnosis of incident cases."!]

Among parasitic infections, Cryptosporidium spp. was
the most common (9.21%). Infection with Isospora
spp. was detected in 1.32% children and G. Iamblia
infection was diagnosed in 5 (6.58%) children.
Patel et al.! found Cryptosporidium spp. infection
in 19.8% patients, Isospora belli infection in 2.97%
cases, and G. lamblia in 1.98% cases. I. belli was
found as the most common parasite by Gupta at
Jamnagar (17.24%) and Kumar at Chennai (18%).15:1¢!
In another study from North India, Mohandas
et al. found Cryptosporidium (10.8%) followed by
G. lamblia (8.3%) as the most common parasitic OIs
in Northern India."”’ The incidence rate of parasitic
infections came out to be 18.08 cases per 1000
HIV-positive children in New Delhi.

Risk factors for the development of
opportunistic infections
CD4 counts

In our study, we found that there is a very clear
correlation of fall in CD4+ counts and occurrence
of OIs. In our study, 68.42% OIs were seen below
CD4+ count of 350 cells/ul and 84.21% OlIs occurred
below the CD4+ count of 500 cells/ul. Severe et al.
and the Strategies for Management of ART (SMART)
study group in their study also demonstrated the
same.!'®1"! However, in our study, we also found
that 15.79% of OIs occurred in the window of
CD4 counts of 350 and 500 cells/ul. Specific data
are limited to guide recommendations for when
to start highly active ART (HAART) in children
with an acute OI. The decision of when to start
HAART in a child with an acute or latent OI needs
to be individualised and will vary by the degree
of immunologic suppression in the child before he

or she starts HAART.!*” Gallant and Kitahata et al.
demonstrated the effectiveness of HAART among
patients with CD4+ <500/ul in reducing mortality
and clinical events including non-AIDS defining
events.??2l Mauskopf et al.”®® used a Monte Carlo
simulation model to track HIV disease progression
and to indirectly estimate the outcomes and costs
of treatment when initiated at various CD4 cell
counts. Using this approach, initiation of HAART
at a CD4 cell count more than 350 cells/ul was
seen to result in a longer quality-adjusted survival
compared to starting HAART at lower CD4 cell
counts. Although treatment guidelines currently
generally recommend that HIV-infected patients
with a CD4 cell count <350 cells/ul should receive
HAART, guidelines for those with higher CD4 cell
counts are less clear-cut. Apart from analyses on
a subset of patients in the SMART trial,"*! there
are no data from randomised trials to inform the
optimal time to start HAART in these patients
and guidelines are largely based on evidence from
observational studies. Initiating ART at CD4 cell
count of 350 cells/ul might prevent around 16% of
OIs seen in this windows period.

ART is a major pillar for combat against this
dreadful disease. As suggested by our study and
numerous others as well, timely initiation of ART
leads to an increase in CD4+ counts which is
imperative in protection against Ols in HIV-infected
patients. Hence, routine monitoring of CD4+ counts
and timely initiation and continuation of ART
should be a major event in the life of a child
infected with HIV.

The WHO stage of the disease

We found that 84% of bacterial infections, 92.31% of
fungal infections, and 76.92% of parasitic infections
occurred in children who were diagnosed to be
in the WHO clinical stage III or IV at the time of
presentation. Using Chi-square test, we assessed the
association of the WHO clinical stage at presentation
and occurrence of OIs. We found that there is
a statistically significant association (P < 0.05)
between the WHO clinical stage at the time of
presentation and the occurrence of OlIs. Ols tend to
increase in occurrence as the WHO clinical stage
increases.

Family history of tuberculosis

Of the 16 patients who were diagnosed as having
TB in our study, 9 (56.25%) children had at least
one parent as a known case of TB. Using Chi-square
test, the association of family history of TB with
TB infection in HIV-positive child came out to be
statistically significant (P < 0.05).
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HIV-positive children with TB almost always are
infected by an adult in their daily environment,
and their disease represents the progression of
primary infection rather than the reactivation disease
commonly observed among adults.!?*! Identification
and treatment of the source patient and evaluation of
all exposed members of the household are particularly
important because other secondary TB cases and
latent infections with M. tuberculosis often are found.
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