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Summary

A community based survey to delermine the
prevalence of human immunaodeficiency infection In
Nigerian women and children in South Western Ni-
perin is reported. A mulli-stnge cluster random sam-
pling procedure was used to select mother-child pairs
from 35 enumeration areas in South western Niperia.
The finnl study snmple consisted of 460 mothers and
476 children (including 16 scis of twins). A commer-
cinlly availnble recombinant antigen-based ELISA
method was used to test for V-1 and V-1 anti-
hody in sera and Western blotting was used as a con-
firmatary test for initinlly reactive snmples. Only one
mother-child palr (out of 460 mather-child pairs) was
found to be positive for 11V antibody giving a mother-
child concordance for 11V fnfection of 0.22%. Anti-
body to cither HIIV-1 or 11TV-2 wns detected in 3.8%
(18/476) of the children’s sern and in 4.3% (20/460)
of mothers sera. V-1 reactivily was commoner than
HIV-2 renctivity (2.9% versus 0.8% among children
nnd 2.8% versus 1.5% among mothers). There were
mnuy more posilive snmples in the rural than in ur-
han areas am=ng children (7.1% versus 1.1%) and
nlse nmong mothers (6.8% versus 2.4%), (p<0.001).
Thus, 11V infection appears fo be & real problem in
Sauth western Nigerin. Thie Inck of concordance be-
tween mother-child sera sugpests that vertical {rans-
mission may not be n major route of transmisslon of
HIV infection in children in South western Nigerin.
It is sugpesied that certnin high risk practices (such
ns tlie re-wise of unsterilised hypodermic needles for
injeetions and surgical knives in local searification)
which arc common practices, especially in rural ar-
ens, need (o be investignted ns potentinl major modes
al transmission of the infection. Control programmes
need (o tnke note of these findings in order to ad-
equately plan comprehensive henlth education which
will cover the whole population, including children.
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Résumé

Une Hude basée sur la communaulé pour déterminer lo
prévalence de I'infeclion immunodéficitaire chez les
femmes ct les enfants nigérians dans le Sud-ouest du
Nigéria est rapporiée. Une procédure-d’échantillonage
vasculaire & plusicurs nivenux fait nu hasard a &€ ulilisée
pour sélectionner les paires méres — enfant & partir de 35
zonesd’énumération dans le Sud-ouest du Nigérin.
L' échantillon final d"étude comprenait 460 méres f 476
enfants (y compris 16 paires de jumesux). Une méthode
comimercialement disponible basée sur I'antigéne
recombinant ELIS a été uliliséc pour tester, pour les
anticorps HIV — 1 et HIV — 2 dans les séreux o le tichant
occidental 8 &é utilisé comme un test de confirmation
pour les échantilons initiallements réactifs. On & trouve
une scule pairc mére — enfant (sur 460. paires) qui élail
posilive pour ["anticorps HIV donnant une concordance
mérc — enfant pour I'infection de [HV 1 de 0.22%.
L'anticorps pour soit HIV — 1 soit IV —2 & &¢ défecté
chez 3,8% (18/476) des séreux d'enfants et dans 4,3%
(20/460) des séreux des méres, La réaclivilé de HIV -1
éait plus répanduc que celle de 111V-2 (2,9% contre 0.8%
chez les enfants et 2,8% conlre 1,5% chez les méres). L y
avail beaucoup plus d'échantillons posilifs dans Jes zoncs
rurales qu'urbaines chez les enfants (7.1% contre 1,1%)
ainsi que chez les méres (6,8% conlre 2,4%) (p<0,001).
Par conséquence, I'infection 111V apparail Elre un
probléme réel dansle Sud-oucst du Nigéria. Le manque de
concordance entre les séreux mére — enfant supgére qu'unc
lmnsmission verticale ne semit pas une roule de tmnsmis-
sion majeure de I'infeclion HIV chez les enfants dans le

- Sud-oucst du Nigeria. On pout suggérer eertnines pratiques

& hauts risques (tels la réutilisation des seringuces
hypadermiques non stérilisées pour les injeclions el les
couleaux de chirurgie dans | scarification locale) qui sont
des proliques communes, specinlement dans les zones
rurales, doivent étre I'objet d’enquéics comme des modes
majeurs polenticls de lransmission de I'infection. Les pro-
grammes de conlriles doivent tenir comple de ces conclu-
sions pour planlifier séricuscinent unc &ducation compléte
sur la santé qui couvrira la population enlitre, y compris
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les enfants.

Introduction

Human immunodeficiency virus (L11V) infection has
become an important public health problem world wide.
In some developing couatries, however, adequate data
on Lhe prevalence, incidence and major maodes of trans-
mission are incomplete thereby making planning difTi-
cult and the implementation ol prevention programmes
incfTective. In Nigeria, the Federal Ministry of lHealth
and Scxial Serviees has adopled a system of sentinel site
surveillance in which pregnanl women aliending ante-
natal clinics, STD patients, TB patients and commercial
sex workers are seroened al cach sentinel site. The preva-
lence of HIV infections in Nigeria by this method as al
1991 has ranged between 1.2% among antenatal patients
and 17.5% among commercial sex workers.! Although
this system addresses high-risk groups, it does not give
any clue aboul population figures and does not include
the pacdiatric age group. Shokunbi and colleagues® have
reported a prevalence of 0.84% in blood donors, 1.23%
in international travellers and 1.48% in hospital patients
but these lipures are rather old as they apply to the pe-
riod 1987-1988. Other workers found a prevalence of
2.0% for HIV-1 and 1.3% for HIV-2 for the period 1985
1990 in a mixed group of female commercial sex work-
ers, blood donors, hospital patients with tuberculosis or
sexually transmilted discase and health care workers.? A
more recenl report presenled prevalence figures among
unselected pregnant women* However, no reliable popu-
lation ligures on HIV infection in Nigeria are known to
exist. Those studies that have been done have not spe-
cifically addressed I1IV infection in children although
there has been a report of paediatrie AIDS in Nigeria®
and the [irst AIDS case in Nigeria was in a 13 year old
sexually active girl.! The importance of such figures can-
nol be overestimated as they are vital for programme plan-
ning and [or projections of disease burden in the popula-
lion.

The occasion of a national micronutrient survey pre-
sented an opportunity to study HIV seropositivily in
mother-child pairs in order to provide population-based
data on 111V infection in mothers and preschool children
in south western Nigeria. This communication presents
our findings.

Subjects and methods

The opportunity for this study was provided by a
nation-wide micronutrient survey in 1993 and this study
was pested in the micronulrent survey. Sampled locali-
ties were drawn from the national master sample for the

National Integrated Survey of Houscholds (NISH) im-’

plemented by the Federal Office of Statistics as part of
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the United Nations 1Tousehold Survey Capability Pro-
gramme. Nigeria is divided into four health zones: south
cast, south west, north east and north west. This study
was carried out in the south west (B) zone. A multistage
cluster sampling procedure was used to select study sub-
jects. The enumeration area (EA), which is a geographi-
cally defined area, was the unit of sampling. All the EAs
in the south ‘west zonc (B) were stratified into rural,
periurban and urban. Twelve EAs were selected by a
systematic random sampling procedure to represent ur-
ban, periurban and rural in a ratio proportional to the
population in these arcas. Thirty-five (35) households
were randomly selected from @ list of all children aged
6-71 months in each household. In a situation where there
exists more than one pre-school child in the houschold,
the child with the earliest birthday and month then quali-
fies. Where the chosen child is one of twins, both lwins
are included in the study. The children selected by a rn-
dom procedure from two other EAs which were used for
the pilot and operations research studies of the micronu-
trient survey are also included in this report, making a
total of 14 EAs. The location of these 14 EAs are shown
in the figure.

Data collection

Demographice information was collected on the age,
education and occupation of the mother, household head,
number of children and those thal were under-six years
of age in the household. Venupuncture was carried out
on each subject under strict ascpsis. The blood was then
transferred into vacutainer tubes and allowed to clot al
the room temperature. The tubes were subsequently kept
at 4°C until separation of sera in the laboratory. Each

/|

Flg. Map: Soutk West Nigeria showing selected enumeration
areas in the study
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sample was centrifuged at 3000 rpm for 15 minutes and
the sera were separated using automatic micropipelte with
sterile tips. One tip was used per sample to prevent cross
contaminalion during the process of serum transfer to
pre-labelled pilot conlainers according (o the motherchild
pair number codes. Afler separalion, the sera were stored
al —20°C in aliquots pending analysis.

Laharatory methods

Sera were initially screened for the presence or
absence of 111V-1 or HIV-2 antibodies using commer-
cially available recombinant antigen-based ELISA
(Welcozyme HIV/2, Murex Diagnostic Ltd, Dartford,
Tngland). The test delects antibodies to cither or both
viruses al the same lime. Sera thal were reactive for HIV
antibody in the initial screcning assay were retested us-
ing a rapid dot ELISA (Abbott HIV 1/2 Test Pack, l.abo-
ralories Abbott, France). This test distinguishes between
anlibodies to ITIV-1 and HIV-2. All repealedly reaclive
and some randomly sclecled negalive sera were then
subjected to further analysis to establish presence ol spe-
cific antibodies 1o HIV-1 (Bio-Rad Novapath HIV-
limmunoblot, Bio-Rad, France) or HIV-2 (ELAVIA HIV-
2 Immunoblot, Diagnostic Pasteur, France) proteins in
cach serum sample by immunoblotting (Western blot-
ting) technique. Criteria used for HIV-1 or HIV-2 or dual
reaclivity were as described previously’.

Results

Antibody lo cither ITV-1 or HIV-2 was detecled in
4.1% (38/936) of the entire study population. No indi-
vidual was reactive 1o both HIV-1 and HIV-2. Overall,
20(4.3%) of the 460 sera collected from mothers were
reactive for 11TV antibodies (HIV-1 = 13, HIV-2 = 7),
while 18 out of 476 3.8%) of the children sera tested had
11V antibodies (111V-1 =14, [1IV-2=4, Overall, only one
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Table2 Rural-urban differences in IV seropositivity In
South West Nigeria

Rural Urban tp

(%) (%)
Mothers (n=460) =206 =254
HIV-1 seropositivity 39 20 0264
HIV-2 seropasitivity 29 0.4 0.049%
HIV-1 or HIV-2 seropositivity 6.8 24 0.023*
Children (n=476) n=211 n=265 .
HIV-1 seropositivity 32 .\I3 0.012¢
HIV-2 seropositivity 19 00 - g
HIV-1 or HTV-2 seropositivity - 7.1 1.1 0.001% .
1Fisher exact test
*p<0.05 B

twins included in this study, only onc child of a pair was
positive for HTV-1 antibody; all the others were negative
for either HIV-1 or HIV-2 antibody. - -

The prevalence of HIV seropositivity was hsgha in
rural areas compared with urban centres (Table 2) and this
association was statistically significant (X*=14.87,
p<0.001). There were 6/254 (2.4%) mothers and 3/265
(1.1%) children that were positive for either virus in the
urban siles whereas 14/206 (6.8%) mothers and 15/211
(7.1%) children were positive for either virus n the rural
areas. The prevalence of HIV-1 seropositivity was higher
than that of HTV-2 in both rural and urban areas (Table 2).
Age-specific analysis of HIV infection showed that none
of the 10 children below 6 months included in this study
was positive for [ITV-1 or HIV-2 antibody. The preva-
lence of HIV-1 and HIV-2 infection was similar among
children 7 months to 72 months old (Teble 3).

Table3 Age distribution of children tested for HIV-1 and
HIV-2 seropositivity In South-West Nigeria.

pair of s from a mother and her 5 year old daughter 5 Seruposit!vity
was positive for IIIV-1 antibody. There was no associa-  Age(months) Number tested TH1V-1 HIV-2 Total HIV-1&2
tion between LTV seroposilivity in mothers and HIV se- n n(%) n(%) u(%)
ropositivity in children in this study (McNemar’s cor- & 1 0.0) 0(0.0 0(0.0
rected X2+0.03, p0.868). Of all the sera from 16 sctsof 5oy, : G 1 - S
2548 203 6(3.0) 2(1.0) 839
49-72 181 633) 100.6) 7(3.9)
‘Table 1 Coocordance In 1V seropositivity between
mother-child palrs in south-west Nigeria Total 476 14(2.9) 4(0.8) 18(3.8)
Child* Discussion /
g = The existence of the human immunodeficiency virus
* . 4 - - in Nigeria has been well established' and both HIV-1
Motber - 17 423

MeNemar corrected eli square = 0.03, p = 0.868
Concordance for HIV infection = 1/460 = 0.22%
*Each set of twins counted as one child for this paired analysis.
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and HIV-2 have been isolated from infected individuals in
this countrhy™, However, Nigeria has always been thought
of as one of the countries with low prevalence and was
considered to be in the pre-epidemic phase as-at 1988.7 In
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1992, the Federal Ministry of Health from its sentinel sile
surveillance programme estimated that the prevalence of
HIV infection in the counlry ranged from 1.2% among
antenatal patients to 17.5% among commercial sex
workers.'Olaleye ef aP', however, demonstrated from sera
collected between 1985-1990 that the prevalence of HI'V-
1 infection was 2.0% and that for HIV-2 infection 1.3%
among a heterogeneous group made up of commercial sex
workers, blood donors, tuberculosis patients, patients witlh
sexually bansmitted diseases and health care workers. The
figures from the present study are higher than any of
these previous figures. While there are major differences
in study design, the time interval between the last study
and this onc (1990-1993) argucs for expecting higher fig-
ures il spread of the infection in the community has con-
tinied unabated. Since stringent laboratory quality con-
trul measures wvere ulilised in this study, laboratory errors
are unlikely to explain the findings. Thus, we think these
figures arc a true reflection of the problem in the commu-
nity. As far as can be cstablished, this is the first major
community study (o determine the magnitude of HIV-1
and HIV-2 infection among children in Nigeria.

While in adulls in sub Saharan Africa, the major route
of infection has been demonstrated to be heterosexual con-
tact, vertical transmission is believed to be the main mode
of ucquisition in children. The lack of mother-child con-
cordance for HIV reactivity in this study suggests that
vertical transmission may not have the main mode of trans-
mission to children in the area studied at the time of the
study. Other Nigerian studies of paediatric HIV infection
amang hospitalised children in Enugu® suggested that ver-
tical mode of infection was responsible in 30% of 63 1TTV-
positive children while another study of malnourished
children in Tbadan'® could prove vertical transmission in
only 20% of 10 seroposilive children. On the other hand,
a sludy of hospitalised ¢hildren in Jos' showed vertical
transmission in 69.6% 023 HIV-infected children. Thus,
there scems 1o be considerable heterogeneity in the pro-
poriion of paediatie HIV in[ection altriputable to vertical
trar smission: The frequency of blood transfusion in the
general population is too low to account for the figures in
this study and other modes of transmission should be
considered. Il is known that unqualified people (“quacks™)
administer injections with unsterilised needles and that
they may use the same needle for several people. These
practices are more common in rural areas, partly because
of limited access to the formal health system, unrestricted
sale of across-the-counter drugs and relative rarity of law
enforcement agencies. While the risk from intramuscular
injections is low, it shouid be noted that contaminated
needles have been shown Lo be a major vector for spread-
ing HIV-1 among hospitalised children in Romania® In
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addition, certain cultural practices that may favour the
spread of HIV infection are practised. For example, cir-
cumcision is still routinely carried out in south west Ni-
geria and the traditional “surgeon” is often called upon to
make scarification on the child’s body as potemon against
convulsions. In addition, the incision of tribal marks on
children’s faces is still widely practised. In these proce-
dures, “sterilisation” between patients and after the day’s
work may only go as far as washing the knives clean of
obvious blood stains. These cultural practices are more
common in rural arcas. We hypothesise thal these factors
(use of unsterilised needles in giving injections and cul-
tural praclices) may be important modes of transmission
of HIV infection in children in south west Nigeria. The
obscrvation that the infection is commoner in rural arcas
will be consistent with this hypothesis. However, more
work is needed 1o confirm this hypothesis. If, indeed,
these probahle modes of transmission are shown to be
important, the implications for HIV control arc obvious.
Although the “local surgeons” knives and unsterilised nee-
dles are mentioned on education posters as potential routes
of infection for HIV and AIDS, not enough emphasis is
laid on the extent of this potential danger. Drug hawkers
and quacks are only mentioned with respect to the health
hazards posed by the distribution of dangerous and ex-
pired drugs and not HIV infection that could be acquired
through their injections and other surgical procedurcs.
The emphasis in health education may need to be modi-
fied as far as HIV prevention in children is concerned.

One important limitation of surveys is that they pro-
vide only a snap shot of the situation at the time the
survey was undertaken. They are less useful in monitor-
ing trends. Despite this limitation, however, they remain
very useful in situations where population- based rou-
tine discase surveillance systems fall short of the opti-
mum (as occurs in most of Africa). Surveys can be re-
peated periodically and the results compared with previ-
ous ones. We believe that this work provides 2 bascline
against which future surveys can be compared in assess-
ing the impact of HIV ifection on the Nigerian popula-
tion.

Whilst AIDS and HIV infection is world wide, ils
epidemiology is known to vary from place to place and
may very from location to location within the same coun-
try. It is the complete compilation and understanding of
HIV/AIDS microepidemiology within a country that may
provide an effective tool for its prevention and control.
Since health education remains the most powerful tool
against HIV infection, provision of Lhe epidemiological
data needed for the design of effective intervention pro-
grammes (especially with respect to risk factors) should
receive the highest priority.
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