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ABSTRACT

Objectives: With the introduction of antiretroviral treatment (ART), opportunistic infections (OIs) reduced a lot and most HIV-
associated OIs are preventable and treatable with safe cost-effective interventions. But however, in order to prevent and early
diagnosis, we need to have baseline estimation of OIs among HIV positive children and other factors associated, especially nutritional
deficiencies. Methodology: A cross-sectional study was carried out in pediatric outpatient department (OPD) of a large multicentric
hospital among 106 children. Data were collected by means of pretested predesigned semi-structed questionnaire prepared on
consultation with experts in the subjects and clinical assessment was done in day light to detect signs of nutritional disorders.
Institutional ethical clearance was taken, and strict confidentiality was maintained. Results: Majority (39.6%) of the children belong
to 5-9 years. Children were equitably distributed between orphanage and family care giver. Bitot’s spots, cheilosis, and gum
bleeding were found to be more than twice as common in subjects living with family, as compared to those living in orphanage
while aphthous ulcer, knock knee, bow leg were found to be more than twice as common in female subjects as compared males. The
prevalence of Pneumonia, Mumps, Herpes zoster, Pulmonary Tuberculosis, Oral candidiasis, and recurrent upper respiratory tract
infections (URTI) was found to be about twice as common in subjects living with family, as compared to those living in orphanage
while males had more Chicken pox, Herpes zoster, Pulmonary Tuberculosis, Oral candidiasis, and Recurrent URTI as compared to
those in females. Conclusion: Vitamin deficiencies and opportunistic infections were higher than the prevalence reported by the
various studies done on normal children. All efforts to be made to improve adequate nutrition to HIV positive children and ensure
protection against opportunistic infections especially for children in home-based care.
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attention. Several studies on micronutrients and HIV are under
way, and new findings should be available soon. Low blood

Introduction

The role of micronutrients inimmune function and communicable  Jevels and decreased dietary intakes of some micronutrients are

disease is well-established. The vital role of individual and
multiple micronutrients within the prevention, care and treatment
of HIV infection and related conditions however merits further
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associated with faster HIV disease progression and mortality and
increased risk of HIV transmission as indicated by observational
studies.!"

However, these studies methodological limitations preclude
definitive conclusions about the connection between
micronutrient intake and blood levels, and HIV infection.

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Hiremath RN, Nimonkar R, Thombre R, Kumar P.
HIV positive children living in orphanages and home care: Assessment
of nutritional deficiencies and opportunistic infections. J Family Med Prim
Care 2022;11:5293-7.

© 2022 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 5293



Hiremath, et al.: HIV positive children living in orphanages and home care

Some studies show that there is evidence that supplements
of, for example, B-complex vitamins, and vitamins C and
E,”* can improve immune status, prevent childhood diarthea,
and enhance pregnancy outcomes, including better maternal
prenatal weight gain and a reduction of fetal death, preterm
birth and low birth weight. The effect of those micronutrients
on HIV disease progression and mortality is under study.
Micronutrients that have produced positive health outcomes in
HIV uninfected populations include zinc supplementation for
reducing diarrhoea and pneumonia morbidity in children. The
safety and effectiveness of zinc supplements in HIV-infected
adults and children are now being studied.l" Diet with
micronutrients at RDA level should be consumed by HIV
positive children. However, this might not be enough to correct
nutritional deficiencies in HIV-infected individuals. Results
from several studies raise concerns that some micronutrient
supplements, e.g., vitamin A, zinc, and iron,” can produce
adverse outcomes in HIV infected populations. Safe upper
limits for daily micronutrient intakes for PLWHA still need to
be well established. At the same time, baseline data on clinically
diagnosed nutritional deficiencies must be maintained.!

On the other side, Ols forms the significant factor for increased
morbidity and mortality attributing to about 94.1% deaths®’!
among HIV positive children. Ols lead to poor quality of
life, impaired response to anti-retroviral drugs, progression of
disease is hastened and worsening of socioeconomic conditions
of family and increased medical costs. In developing countries
tuberculosis, oral candidiasis, varicella zoster, Pneumonia,
herpes zoster, dermatophyte infections and even pneumocystis
pneumonia tender to occur. Hence variety of actions need to
be taken on priority like early initiation of ART, immunization,
prophylaxis, reduced exposure, and maintenance of highest level
of hygiene and sanitation.!'"” With the introduction of ART, OIs
reduced a lot and most HIV-associated Ols are preventable and
treatable with safe cost-effective interventions. But however, in
order to prevent and early diagnosis, we need to have baseline
estimation of OIs among HIV positive children and other
factors associated with. Primary care providers and family
physicians should be aware of these statistics and situation, so
that they can take pro-active and prompt measures to prevent
and control Ols and nutritional deficiencies among HIV positive
children. Thus, this study was carried out with an objective of
assessment of Ols and nutritional deficiencies among HIV
positive children.

Methods

The Study was cross-sectional epidemiological, which was carried
out at Pediatric HIV outpatient department (OPD) of tertiary
care center of Western Maharashtra where in all HIV Positive
children (less than 15 years) who were attending the OPD for
routine checkup were included. A total of 106 children who
attended the OPD during the period of six months duration
were included after taking informed consent from parents/
guardians. Data were collected by means of pretested predesigned
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semi-structed questionnaire prepared on consultation with
experts in the subjects and clinical assessment was done in day
light to detect signs of nutritional disorders as per standard
definitions, by the interviewer himself after enough training.
Data were entered in excel sheet and analyzed by means of SPSS
software. Institutional ethical clearance was taken, and strict
confidentiality was maintained.

Results

Majority (39.6%) of the children belong to 5-9 years followed
by 9—12 years (24.5). Children were almost equitably distributed
between orphanage and family care giver. 89.6% belong to
Hindu family [Table 1]. The children were clinically examined
for signs of nutritional deficiencies. Table 2 shows the
association of nutritional deficiencies with care giver and
gender of study participants. The association was statistically
not significant (P = 0.4157 for care giver and P = 0.7395 for
gender). However, certain vitamin deficiency signs like Bitot’s
spots, cheilosis, and gum bleeding were found to be more than
twice as common in subjects living with family, as compared to
those living in orphanage. Certain vitamin deficiency signs like
aphthous ulcer, Knock Knee, bow leg were found to be more than
twice as common in female subjects as compared males. Table 3
shows the association of opportunistic infections with care giver
and gender of study participants. The association was statistically
not significant (P = 0.5421 for care giver and P = 0.3281 for
gender). However, the prevalence of most of the infections like
Pneumonia, Mumps, Herpes zoster, Pulmonary Tuberculosis,
Oral candidiasis, Recurrent URTI, etc., was found to be about
twice as common in subjects living with family, as compared
to those living in orphanage. The prevalence of infections
like Chicken pox, Herpes zoster, Pulmonary Tuberculosis, Oral
candidiasis, Recurrent URTT, etc., was found to be more common
in males, as compared to those in females.

Table 1: Sociodemographic parameters of study

participants
Total
Frequency percentage

Age group (Years)

2-3 11 10.4

3-5 16 15.1

5-9 42 39.6

9-12 26 24.5

12-15 11 10.4
Sex

Male 58 54.71

Female 48 45.29
Caretaker

Orphanage 54 50.9%

Family* 52 49.1%
Religion

Hindu 95 89.6

Muslim 11 10.4

Total 106 100
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Table 2: Association of nutritional deficiencies with care giver and gender of study participants

Nutritional Deficiencies Orphanage Living with Statistical Male Female Statistical
(n=54) Family (n=52) association (n=58) (n=48) association

Pale Conjunctiva 45 (83.3%) 48 (92.3%) P: 0.4157 51 (87.9%) 44 (91.7%) P: 0.7395

Edema 9 (16.7%) 7 (13.5%) 9 (15.5%) 7 (14.6%)

Rough Skin 32 (59.3%) 26 (50%) 33 (56.9%) 25 (52.1%)

Loss of Subcutancous tissue 22 (40.7%) 28 (53.8%) 26 (44.8%) 24 (50%)

Angular Stomatitis 24 (44.4%) 24 (46.2%) 27 (46.6%) 21 (43.8%)

Aphthous Ulcer 17 (31.5%) 7 (13.5%) 9 (15.5%) 15 (31.3%)

Bitot’s Spot 1 (1.9%) 3 (5.8%) 2 (3.4) 2 (4.2%)

Bow Leg 1 (1.9%) 1(1.9%) 0 (0%) 2 (4.2%)

Cheilosis 14 (25.9%) 27 (51.9%) 25 (43.1%) 16 (33.3%)

Conjunctival Xerosis 4 (7.4%) 3 (5.8%) 3 (5.2%) 4 (8.3%)

Dental Caries 39 (72.2%) 39 (75%) 41 (70.6%) 37 (77.1%)

Gum Bleeding 2 (3.7%) 5 (9.6%) 5 (8.6%) 2 (4.2%)

Gum Spongy 12 (22.2%) 14 (26.9%) 16 (27.6%) 10 (20.8%)

Knock Knee 3 (5.6%) 1 (1.9%) 1 (1.7%) 3 (6.3%)

Table 3: Association of opportunistic infection with care giver and gender of study participants
Opportunistic Orphanage Living with Statistical Males Females Statistical
Infection (n=54) Family (n=52) association (n=58) (n=48) association
Chicken pox 14 (26%) 15 (28.8%) P: 0.5421 19 (32.7%) 10 (20.8%) P: 0.3281
Pneumonia 6 (11%) 13 (25%) 9 (15.5%) 10 (20.8%)

Ottorrhoea 7 (12.7%) 3 (5.8%) 5 (8.6%) 5 (10.4%)
Mumps 6 (11%) 11 (21.2%) 9 (15.5%) 8 (16.7%)
Pulmonary TB 9 (16.7%) 13 (25%) 13 (22.4%) 9 (18.7%)
Herpes zoster 6 (11%) 12 (23.1%) 11 (19%) 7 (14.6%)
Scabies Rash 5 (9.3%) 6 (11.5%) 6 (10.3%) 5 (10.4%)
Pneumocystis carinii 1 (1.9%) 2 (3.8%) 0 (0%) 3 (6.2%)
Oral candidiasis 8 (14.8%) 14 (26.9%) 15 (25.9%) 7 (14.6%)
Recurrent URTI 2 (3.7%) 7 (13.5%) 6 (10.3%) 3 (6.2%)
Hetpetic Keratitis 1 (1.9%) 2 (3.8%) 3 (5.17%) 0 (0%)
Anal warts 0 (0%) 4 (7.7%) 4 (6.9%) 0 (0%)

Discussion C to be 0.1%.1"1 This prevalence is higher than the prevalence

Vitamin A deficiency signs

In the present study, signs of vitamin A deficiency in the form
conjunctival xerosis and Bitots spots were found to be 6.6% and 3.8%,
respectively. A review by Sachdev e/ /. on Recent Trends in Nutritional
Status of Children in India mentioned that the prevalence of clinical
vitamin A deficiency (Bitot’s spots) was found to be 0.21%.""! The
study by NNMB reported the overall prevalence of Bitot’s spots
among 1-5-year-old children, an objective sign of vitamin A deficiency
to be about 0.8%. The overall prevalence of night blindness was about
0.3% and that of conjunctival xerosis was about 1.8%0. This prevalence
is more than studies done on the normal children.

Vitamin C deficiency

In the present study signs of vitamin C deficiency in the form
bleeding and spongy gums were 6.6% and 24.5%, respectively.
The study conducted by Verma ¢# a/'? observed prevalence of
vitamin C deficiency in 5.3% of school children. A study by Singh
et al. in under five children in draught affected desert areas of
west Rajasthan in the year 2006 stated the prevalence of vitamin
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reported in studies done on normal children.

Vitamin B complex deficiency

In the present study, the prevalence of angular stomatitis,
aphthous ulcer, and cheilosis were found to be 45.3%, 22.6%,
and 38.7%, respectively. This indicates a deficiency of B complex
vitamins, (esp. Riboflavin) in the HIV positive children. Verma
et al" found that 4.4% of urban school children were suffering
from vitamin B complex deficiency. NNMB reported the
prevalence of angular stomatitis, a sign of B-complex deficiency
in 0.8% of the preschool children. The prevalence found in the
present study is higher than the findings of the above studies done
on normal children. This emphasizes the need of multivitamin
supplementation in HIV positive children. However, the findings
of the present study could not be compared with other studies
done on HIV positive children.

Vitamin D deficiency

The prevalence of vitamin D deficiency, as elicited by knock
knees and bow leg, are found to be 1.9% and 3.8%, respectively,
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in the present study. The study by Grover ¢/ al. reported
prevalence of vitamin D deficiency in 1.2% of school age
children using bowlegs and beading of ribs as the sign’s
indicative of this deficiency.'” The findings of the present
study indicate that prevalence of vitamin D deficiency among
HIV positive children is more than similar studies done on
normal children.

Dental caries

Dental caties was found to be the second most common clinical
sign in children in the present study after pallor. The prevalence
of dental caries was found to be 73.6% in our study which was
much higher than study carried out by Goyal ¢f al., where in
prevalence of dental caries was 53.18% in community in Western
Maharashtra "

Opportunistic infections

The prevalence of most of the Ols was found to be more
common in subjects living with family, as compared to those
living in orphanage. Also, few infections found to be more
common in males, as compared to those in females. While
Ols in HIV positive adult are mainly due activation of already
persistent infections, but in children OIs are basically due
to primary acquisition of infective pathogens.' Hence, self
precautions and environmental hygiene play an important part
in children. Children living with families thus required to adhere
to the environmental sanitation measures and personal hygiene
measures stringently. In a study carried out by Melkamu MW
et al' showed incidence of 9.7 per 100 child years in 15 years
retrospective study. Especially children who were not taking
OI prophylaxis, advanced disease, CD4% below threshold and
having fair to poor ART adherence were the one who had more
Ols than others. Similarly, the incidence in Asian based study
showed 10.5 per 100 years of observations!" and United States
of America based study showed incidence of 4.99 per 100 years!™!
and Brazil (2.63 per 100 person years).®

The children detected to be suffering from acute deficiencies
and OlIs should be given immediate attention by concerned
health authorities and should be kept under surveillance to
monitor their growth. Quantification of these Ols and nutritional
deficiencies among HIV positive children will thus help primary
care providers and family physicians where focus has to be made
in taking pro-active and prompt measures to prevent and control
OlIs and nutritional deficiencies among HIV positive children.

Conclusion

The findings of the study showed various vitamin deficiencies
and opportunistic infections were higher than the prevalence
reported by the various studies done on normal children.
The study findings are a valuable baseline data of the current
nutritional deficiencies of HIV positive children living in
Western Maharashtra. Adequate nutrition, which is best achieved
through consumption of a balanced healthy diet, is thus vital for
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health and survival for all HIV-infected children. All efforts to
be made to improve adequate nutrition to HIV positive children
especially those living in family care who are neglected the
most and ensure protection against opportunistic infections by
practicing stringent hygiene and sanitation measures. To achieve
better understanding of the problems of malnutrition in these
HIV positive children, further in depth and detailed studies
should be carried out.
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