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Sixty-one consecutive children aged four - 54 months (mean, 12.98 months) with protein-energy
malnutrition (PEM) and 60 well nourished controls aged five - 60 months (mean, 17.5 months)
admitted to the Jos University Teaching Hospital between January and October 1997, were
screened for HIV infection by the ELISA and Western Blot methods. Twenty-three (37.7 per-
centj of the 61 children with PEM tested positive for HIV 1 by both methods while none of the
controls tested positive (P<0.0001). These resuits indicate a high prevaience of HIV infection
among children with PEM and suggest that HIV infection is becoming a significant cause of
PEM among chiidren in our environmeni. Alhtough it would be ideal to carry out routine HIV
screening in ail children with PEM, the ethical and social implications of such a policy need to be
carefully considered in view of the non-availability of an effective cure and the inadequacy of

social support systems.

Introduction

PROTEIN-energy malnutrition (PEM) is prevalent
in Nigeria and is a significant cause of morbidity
and mortality among children."* Previous hospital
based studies from various parts of the country have
reported the prevalences of PEM as being between
4.4% and 11.6%0.7 * However, a National Demo-
graphic and Health Survey (NDHS)* in 1996, re-
vealed that 43% of chiidren under the age of five
vears in Nigeria suffered from stunting. HIV infec-
tion is becoming a significant cause cf mo.bidity and
mortality among children in our environment. *®
Malnutrition may be one of the clinical presentations
of childhood AIDS.™* Previous studies have reported
the prevalence of HIV infection among children with
PEM to vary between 3% and 45%.>"" Despite the
growing magnitude of the HIV infection in our en-
vironment and the high prevalence of PEM, the con-
tribution of HIV infection to the increasing incidence
of PEM remains largely unknown. The present pro-
spective study was therefore, undertaken in order to
determine the prevalence of HIV infection among a
group of children admitted with PEM to the Jos Uni-
versity Teaching Hospital (JUTH).
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Subjects and Methods

The subjects consisted of children admitted to
the paediatric wards of JUTH between January and
October 1997, with the diagnosis of severe PEM.
The classification of PEM was based on the modi-
fied Wellcome classification. ' Severe PEM refers
t¢ chitdren with kwashiorker, underweighi-
kwashiorkor, marasmic kwashiorkor or marasmus.
The controls consisted of well nourished children
admitted into the paediatric wards for other medi-
cal problems. Pre-sampling counselling was carried
out on all the mothers by one of the authors (1AA)
and only the children of mothers who gave verbal
consent to participate in the study were recruited.

Following physical examination which included
anthropometric measurements of weight, length,
occipito-frontal circumference (OFC), and mid up-
per arm circumference (MUAC), about Sml of
venous blood was obtained from each patient and
centrifuged; the sera were kept at -20°C until they
were tested for HIV I and Il by ELISA at the Im-
munology Laboratory of JUTH, making use of com-
mercial test kits (Immunocomb from Organics, Is-
rael). Confirmatory test was carried out using the
Western Blot (WB) method in cases where sera
samples were reactive on repeat ELISA test (double
ELISA positive). Western Blot tesis were carried
out at the Plateau Hospital, Jos, a national AIDS
surveillance and confirmatory centre supporied b
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the 1CSC World Laborarories (Lausanne. Swit
land). Resuits of WB tests were anrsrprﬂ_ﬁc i
m@ criteria recommended by the Centre £

zse Control (CDC), Atlanta, ™ as follows: negs-
‘tive when no bands were present; reactive (posi-
tive} when antibodies {(Abs) were detecred against
any two of the following antigens: p24, gp41,gp
120.gp 160. For statistical analysis, the chi-square
test was applied as appropriate.

Results

Of the 89 consecutive children admitted with
severe PEM during the study period. consent to par-
ticipate in the study was obtained in respect of only
61 aged 4-54 months {mean 12.98+ 9.9 months).
Three (4.9 percent) of the 61 children had
kwashioricor, five (8.2 percent) had underweighi -
kwashiorkor, 20 (32.8 percent) had marasmic -
kwashiorkor while 33 (54.1 percent) had marasmus.
There were 38 males and 23 females, (M:F ratio.
L7:1). Sixty well nourished children (34 males and
26 females; M:F=1.3:1) aged five-sixty months
{mean 17.5+ 12.1 months) served as controls. Table
I shows the anthopometric data of the children with
severe PEM and controls. All the anthropometric
values of the children with severe PEM were sig-
nificantly lower than those of the controls (P<0.05).

Table I
Antliropomerry of Children with Severe Protein-
energy Matnuirition (PEM) and Controls

PEM Controis
Paramerer ~ Mean 3D Mean S0 Pugiye

Age (mo) 1298 990 17.50 12.10 <0.05
Weight (kg) 628 160 10.89 4.66

<0.001

Length(cm)  69.88 899 7377 970 <0.05
OFC(cm) 4399 278 4660 7.84 <0.02
MUAC(em) 1039 152 1563 2.16 <0.001

OFC = Occipitofrontal eircumiference
MUAC = Mid-upper arm circumference

Table ¥
AV Starus of Children with Severe PEM and
Contrels by ELISA and Western Bios

Number of cases Nu{r;ber % Positive P value
Group M F Toml ositive :
Severe PEM 38 23 61 23 37.9
<0.0001
Controls 34 26 60 0 0.0

Table IT shows the results of the HIV status of
the children with severe PEM and controls by both
double ELISA and WB. Twenty-three (37.7 per-
cent) of the 61 children with zevers PEM tested
positive for HIV I by both double ELISA and WE:
conversely, none of the 61 controls tested positive
(P<0.0001). Thirty-seven of the 61 mothers of the
children with severe PEM who gave consent to
screen their children also agreed to have their own
sera tested, out of which eight (21.6 percent) tested
positive by both double ELISA and WB. All the
children of these eight mothers also tested positive.

Table IIT
Associated Conditions in 61 Children with
Severe Protein-energy Malnutrition {PEM)
HIV Sratus
- Positive (n=23) Negative (n=38)

Condition — Noof %  Noor % ToralNo Percem
Cases Cases of Cases of Tora!

Diarrhoea 17 739 26 084 43 73.5
Urai Candidrasis 13 56,5 19 500 22 525
Pneumenia 9 391 13 ¥ME.» 36.1
Otitismediz 7 304 9 237 16 26.2
Tuberculosis 5 217 7 184 .2 19.7
Urinary tract

infection 3 1O 2 -5§3 5§ 8.2

Skin and soft
tissue Infection 2 8.7 3 7.9

tn

8.2
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Uable 1l shows the associated conditions in the
6l children with severe PEM (both HIV positive
and megative). The commonest associated condi-
tions were diarthoea. oral candidiasis and pneumo-
mia. which occurred in 70.5 percent, 52.5 percent
anc 36.1 percent respectively. Although these con-
ditions occurred more frequentiy in the group of
children with severe PEM who were HIV positive
compared with those who were HIV negative, this
was not statistically significant (P>0.05).

Discussion

The present study which shows a very high
prevalence of 37.7 percent of HIV infection among
children with PEM. indicates that HIV infection
might be increasing at an alarming rate in our envi-
ronment. Thus the prevalence obtained among the
children in the present study is much higher than
the 3 percent reported among malnourished chil-
dren from Ogbomoso in south-western Nigeria by
Fischer et al*in 1990. The prevalence in the present
study is however, less than that of 45 percent re-
ported in 1987 by Musey ef a/'® among malnour-
ished children in Burundi. Previous studies have
shown that majority of children with HIV infection
in this environment present with wasting, *® which
is also one of the three major criteria for the clini-

_cal diagnosis of paediatric AIDS in Aftica as pro-
posed by WHO.® Although PEM can result from
several other causes, the high prevalence of HIV
infection among children with PEM compared with
controls obtained in the present study would sug-
gest that HIV infection is becoming an importans
cause of PEM among children. Factors which may
contribute to malnutrition in HIV infected children,
include reduced oral intake and gastrointestinal dis-
orders such as chronic diarrhoea, malabsorption and

gastrointestinal bleeding, resulting from infectious,

neoplastic or non-specific (“HIV enteropathy™)
causes.'* :
The high prevalence of HIV infection obtained
among children in the present study probably re-
flects a high prevalence of HIV infection among
women of reproductive age in our environment. It
has been previously shown that through the detec-
tion of children with AIDS, previcusly unsuspected

HIV positive parents could be discovered:® this was

.indeed the case in the present study, as all the gight
mothers who were HIV positive were asympiomatic
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and only discovered because of the symptomatic
children. All the mothers of the children in the
present study were married and it is possible that
they acquired the infection either through their in-
fected husbands or extra-maritally. Thus. as previ-
ously suggested, the concept of some well definec
“high risk groups™ in our environment should be
discarded since ail groups are indeed “high risk
groups™.' It is only individual sexual behaviour that
largely determines the risk of infection. Although
the diagnosis of Paediatric AIDS below the age of
12 months remains problematic because of pas-
sively transferred maternal antibodies,” PEM in the
absence of any other known cause, and in the pres-
ence of positive HIV antibodies should strongly
support the diagnosis of AIDS. Moreover, the mean
age of 12 months in the children with PEM in the
present study suggests true HIV infection, rather
than passively transferred maternal antibodies.” In
the present study, only sera samples that were posi-
tive by repeat ELISA were further subjected to WB
test. Negative ELISA samples were considered HIV
negative. However, previous studies by Fischer er
al’ among malnourished children had found a high
prevalence of sera samples that were negative by
ELISA but were either reactive or indeterminate
by WB test and suggested that the WB test may be
less reliable than ELISA in the diagnosis of HIV
infection in Africa. The reason for this remains un-
clear. :
Routine HIV screening has previously been

advocated for children presenting with PEM in our

environment and the findings of the present study

would support such eariier recommendations.® Al-

though it would be ideal to carry out routine HIV

screening in all children with PEM, the ethical and

social implications of such a policy need to be care-

fully considered in view of the inadequacy of so-

cial support systems in our environment. Patients

with HIV infection in our environment are still sub- .
Jected to discrimination and carry a lot of stigma. |
Furthermore, there is at present, no effective treat-
ment as anti-retroviral drugs currently in use else-
where are either not available or beyond the reach
of most people in our environment. Children with
PEM and their parents who may be HIV infected

* therefore need to be counselled, educated and of-

fered the option of screening. Establishment of HIV
counselling services, where such do not exist, in
each screening centre, for pre and post-sampling
counselling and follow up of infected patients is
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therefore, strongly advocared. In view of the increas-
ing incidence of HIV infection in our environment.
AIDS awareness programmes and preventive mea-
sures need to be vigorously intensified and sus-
tained.
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