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INTRODUCTION

HIV infection is an important cause of morbidity 
and mortality in children in Africa.[1] Over 90% 

of HIV infections in children are acquired through 
the mother‑to‑child transmission (MTCT) route. 
About 25–40% of HIV‑positive women will transmit 
the virus to their children during the period of 
pregnancy, labor/delivery, and breastfeeding if there 
is no intervention.[2] With appropriate interventions 
which include use of antiretroviral (ARV) drugs, 
obstetric interventions and modification of infant 

feeding, MTCT rates have been reduced to <2% in 
some countries.[3‑5] This has significantly reduced 
the incidence of pediatric HIV/AIDS and associated 
morbidity and mortality in those countries.

In Nigeria, the sentinel surveys of pregnant women 
attending antenatal clinic revealed persistently high 
HIV prevalence of 5.8%, 5%, 4.4%, 4.6%, and 4.1% in 
2001, 2003, 2005, 2008 and 2010 respectively.[6‑10] The 
high prevalence of HIV in the country, coupled with 
a high total fertility rate of 5.5 births per woman, 
crude birth rate of 41/1000 population and the cultural 
practice of prolonged breastfeeding often with mixed 
feeding (MF) make vertical transmission an important 
route of spread of HIV in Nigeria.[11] It is estimated 
that about 69,000 infants contract HIV infections from 
their mothers annually in Nigeria during pregnancy, 
delivery, and breastfeeding periods.[12] As part of 
efforts to halt this trend, the Federal Government of 
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ABSTRACT
Aim: The aim of this study is to evaluate the effectiveness of prevention of mother‑to‑child transmission (PMTCT) of HIV 
program in a tertiary level health facility in Abuja, Nigeria. Materials and Methods: It was a retrospective study. Records 
of HIV positive pregnant women who registered and had antenatal care (ANC) in the period January 1, 2006 to December 
31, 2008, delivered in the hospital and whose HIV‑exposed babies were followed‑up to 6 weeks of age when HIV status 
was determined by DNA polymerase chain reaction techniques were collected and analyzed. Results: During the 3 years 
period, 643 pregnant women were HIV‑positive. Among these group, 495 delivered in the hospital and 247 had their 
babies followed‑up till the point of HIV testing. The overall MTCT rate was 2.4%, mothers who used triple combination 
antiretroviral (ARV) therapy or prophylaxis recorded MTCT rate of 1.3% while mothers who received only intrapartum single 
dose nevirapine had MTCT rate of 37.5%. The majority of the mothers, 186 (76.5%) were delivered by caesarean section, 
and the MTCT rate in this group was 1.6% while the MTCT rate in mothers who delivered vaginally was 5.5%. Exclusive 
formula feeding was practiced by 232 (96%) mothers, and had a MTCT rate of 2.1%. While the MTCT rate in mothers who 
practiced exclusive breastfeeding was 12.5%. Conclusions: The MTCT rate in the PMTCT program in this study compared 
favorably with reports from other centers and developed countries where similar interventions are the standard care for 
HIV‑positive women. The finding demonstrates that routine provision of comprehensive PMTCT services including triple 
combination ARV drugs is feasible and effective in our setting.
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Nigeria with support from development partners 
initiated the prevention of MTCT (PMTCT) of HIV 
program in 2001. The National PMTCT program was 
initially based in National Hospital Abuja and five 
other sites in the six geopolitical zones of the country. 
This has been scaled‑up to involve other tertiary, 
secondary and some primary health care centers.[13,14]

Many studies from developing countries that 
demonstrated potentials for a reduction in MTCT of 
HIV with the use of ARV drugs were conducted mainly 
in research centers utilizing less potent short‑course 
ARV therapy with single or dual combination 
drugs.[15‑18] This study evaluated the effectiveness of 
the PMTCT interventions at the National Hospital 
Abuja, Nigeria where triple combination ARV 
drugs – highly active antiretroviral therapy (HAART) 
were used for PMTCT interventions under routine 
clinical setting.

MATERIALS AND METHODS

Study design
This was a retrospective study nested within a routine 
PMTCT program at a tertiary level health facility 
located in the metropolis of the Federal Capital 
Territory, Abuja, Nigeria. The Department of Obstetrics 
and Gynecology provides a comprehensive range of 
reproductive health care services which include 
ANC, delivery care, postnatal care, gynecological 
care, family planning and screening for cervical 
cancer. MTCT interventions are implemented in 
accordance with standard PMTCT practice and 
standard operating procedures.[19,20] It essentially 
involves HIV counseling and testing of pregnant 
women who presented for ANC and the provision of 
interventions for HIV‑positive women to reduce the 
risk of transmitting the infection to the newborn. The 
interventions offered during the period under review 
include clinical and immunological assessment, triple 
combination ARV drugs – HAART for treatment or 
prophylaxis based on 200 cells/mm3 CD4 cut‑off point, 
professional antenatal and safe delivery care including 
caesarean section (CS), counseling and care related 
to infant feeding and psychological support. The 
HIV‑exposed babies also received ARV prophylaxis, 
expert follow‑up care and early infant diagnosis (EID) 
for HIV. The PMTCT program at the National Hospital 
Abuja receives technical, laboratory, ARV drug and 
infant formula support from government institutions 
and development partners.

Between 2001 and 2004, single‑dose maternal 
intrapartum nevirapine (NVP) and single dose 
neonatal NVP (within 36 h of delivery) were the only 
ARV drugs used in the PMTCT program and the 
exposed babies HIV status were determined only 
after 18 months.[21] Subsequent review of the National 
PMTCT guidelines in 2005 prescribed options of ARV 
drugs including triple combination therapy – HAART 
for the mother, while the infants received single‑dose 
NVP (Sd‑NVP) syrup 2 mg/kg and zidovudine (ZDV) 
syrup 4 mg/kg for 6 weeks, irrespective of the maternal 
drug regime.[22] Early infant diagnosis (EID) at 
6 weeks using DNA polymerase chain reaction (PCR) 
technology also became available in the facility in 2005.

Study population
The study covers HIV positive pregnant women 
who registered and received ANC between January 
1st 2006 and December 31st 2008, delivered in the 
National Hospital, Abuja and infants followed‑up for 
6 weeks and beyond until HIV status was determined 
by DNA PCR technology. During the study period, 
HIV‑positive women who were on antiretroviral 
treatment (ART) – HAART prior to becoming 
pregnant were continued on their medication 
throughout the period of pregnancy, delivery and 
postpartum. The use of efavirenz (EFV) was avoided 
in the first trimester, and ZDV inclusion in the drug 
regimen was considered essential. Women diagnosed 
HIV‑positive for the first time during pregnancy 
were assessed for their eligibility for ARV therapy 
for their health. Those that qualified for treatment 
for their health (CD4 count ≤200 cells/mm3) were 
placed on ART – HAART throughout the period 
of pregnancy, delivery, and postpartum. Those 
with CD4 count >200 cells/mm3 were placed on 
ARV prophylaxis – HAART during pregnancy and 
delivery and subsequently followed‑up in the special 
treatment clinic. The triple drug combination used as 
HAART includes ZDV 200 mg BD, lamivudine (3TC) 
150 mg BD and NVP 200 mg BD. If the CD4 count 
was > 250 cells/mm3 NVP may be substituted with EFV 
or a protease inhibitor such as indinavir, saquinavir 
or lopinavir/ritonavir. In a situation where the client 
had not commenced ARV drugs before the onset 
of labor, maternal Sd‑NVP 200 mg was given in 
labor followed with ZDV and 3TC for 7 days in the 
postpartum period. The HIV‑exposed infants were 
followed‑up in the pediatric clinic for infant feeding 
support, growth monitoring, immunization, ARV 
prophylaxis and EID. Sd‑NVP syrup 2 mg/kg and 
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ZDV syrup 4 mg/kg for 6 weeks were given to the 
exposed infants, irrespective of the maternal drug 
regimen. The prevailing government policy during the 
period under study made PMTCT services including 
ANC, delivery (both caesarean and vaginal) and ARV 
drugs free in federal medical facilities in the country. 
Infant formula was supplied free to mothers who 
opted for formula feeding. The mode of delivery and 
infant feeding methods were based on clients’choice 
following counseling.

The primary endpoint for the study was infant 
HIV infection status determined after 6 weeks of 
birth. All infants diagnosed HIV‑positive were 
enrolled into the care and treatment program and 
initiated on ARV therapy according to the national 
guidelines.

Laboratory procedures
Maternal serostatus was determined using the 
parallel screening algorithm tests that utilize two 
rapid tests – Capillus®test kit (Trinity–USA) and 
Genie®test kit (BioRad–France) to identify anti‑HIV‑1 
and anti‑HIV‑2 antibodies. Concordance positive 
test were confirmed positive. Discordant result for 
the above two kits were resolved using a third test 
kit–tie breaker, e.g. Determine® (Abbot‑Japan). The 
EID were performed from dried blood spot samples 
collected from exposed infants at/after 6 weeks of age 
and processed using DNA PCR technology. Those 
that were positive were confirmed with a second 
infant specimen. Mothers who were breastfeeding 
had their infants tested again, 6 weeks after the 
cessation of breastfeeding. Maternal viral load 
assessment was not available in the facility during 
the study period.

Data collection and statistical analysis
Mother‑infant pairs data were extracted from 
medical files and PMTCT registers and entered into 
questionnaires designed for the study. The variables 
collected included maternal age, employment status, 
parity, and gestational age at booking, gestational 
age at delivery, time of HIV diagnosis, type of ARV 
regimen, time of commencement, CD4 cell count, 
mode of delivery, infant feeding practice and infant 
HIV status. Data were entered and processed 
using  Epi‑Info™ version 3.5.1 statistical software (USD 
Incorporated, Georgia).[23] Descriptive data analysis 
was done using the same software. Transmission rates 
were determined for the various interventions.

RESULTS

Between January 2006 and December 2008, there 
were 5539 pregnant women who booked for ANC 
and were tested for HIV. Six hundred and forty‑three 
of the women were HIV positive, giving an HIV 
seroprevalence of 12% among the pregnant women. 
Four hundred and ninety‑five (77%) of the HIV‑positive 
mothers delivered in the hospital. The study is based 
on the 247 mother‑infant pairs that were followed‑up 
from the point of antenatal booking through birth 
till 6 weeks and beyond when the infants HIV status 
were determined by DNA PCR testing. The yearly 
mother‑infant pair’s statistics is summarized in 
Table 1.

The  median age  of  the  247  mothers  was 
30 years (interquartile range [IQR] 27–33 years). One 
hundred and sixteen (47%) were unemployed. One 
hundred and forty‑four (58%) were experiencing their 
first pregnancy or had only one previous delivery. 
More than 77% (190/247) were aware of their HIV 
status before the index pregnancy. The median CD4 
count was 360 cells/mm3 (IQR 250–496 cells/mm3). The 
median gestational age at first antenatal attendance 
was 19 weeks (IQR 14–25 weeks). Over 94% of 
the mothers were on triple combination ART or 
prophylaxis. Seventy‑five percent of the mothers 
were delivered either through elective or emergency 
CSs. More than 95% infants had exclusive formula 
feeding (EFF).

Table 2 shows the infant HIV status in relation to 
maternal ARV drug used, mode of delivery and 
infant feeding method. The overall MTCT rate was 
2.4%; there was, however, a gradual reduction in the 
rate from 4.7% in 2006 to 1% in 2008. The MTCT rate 
was 1.3% in women who used triple combination 
ARV drugs compared to 37.5% in women who used 

Table 1: MTCT rate in relationship to year of 
antenatal booking

Year of antenatal booking
2006 2007 2008 Total

Number of HIV‑positive mothers 
at booking

204 212 227 643

Booked HIV‑positive mothers 
delivered in hospital

150 170 175 495

Mother‑baby pairs followed‑up 
and baby tested for HIV

64 85 98 247

HIV‑positive babies 3 2 1 6
MTCT rate (%) 4.7 2.4 1.0 2.4
MTCT: Mother‑to‑child transmission
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Sd‑NVP in labor. No MTCT was noted in mothers 
who commenced ARV drugs in the first and second 
trimester, MTCT rate of 6.5% occurred in women 
who commenced ARV drugs in the third trimester. 
Women who were delivered by CS had lowered 
MTCT compared with those who had a vaginal 
delivery. Elective CS was however associated 
with lower MTCT transmission rates compared 
with emergency CS. Infants that had EFF had a 
lowered MTCT rate compared with those who had 
exclusive breastfeeding (EBF). The infection rates 
in male infants (2.4%) were similar to that of female 
infants (2.5%). There was a progressive increase in 
the proportion of babies followed‑up and tested at 
6 months from 40% in 2006 to 50% and 55% in 2007 
and 2008 respectively.

DISCUSSION

This was a retrospective analysis of data from a routine 
PMTCT program in a tertiary hospital in Nigeria. 
The study demonstrates that the use of combination 
ARV drug in PMTCT program in the resource‑limited 
environment is feasible and associated with reduced 
MTCT rates comparable with those reported from 
centers in developed countries. While the overall 
MTCT rate was 2.4%, the MTCT rate was 1.3% in 

mothers who used triple combination ARV for 
treatment and prophylaxis. The MTCT rate for 
mothers who received only Sd‑NVP at the time of 
delivery was 37.5%. The recorded transmission rates 
were much lower in mothers who were on ARV drugs 
for longer periods before delivery. Mothers who were 
on ARV therapy prior to conception and those that 
commenced ARV in the first and second trimesters 
had MTCT rate of 0.6% compared to 6.5% in mothers 
who commenced ARVs in the third trimester. These 
findings were similar to those reported in other 
studies.[24‑27]

Although the use of CS delivery has been associated 
with lower MTCT rates in many research settings.[28,29] 
the availability and use of effective triple combination 
ARV for treatment and prophylaxis which has 
effectively reduced the maternal viral load to less than 
1000 copies/ml or undetectable levels has reduced the 
need for CS deliveries for PMTCT.[30] The increase in 
CS rates associated with the effort to reduce MTCT 
of HIV has been reported in the USA.[31] In our 
series over 75% of mothers were delivered either by 
elective or emergency CS. The high CS rate could 
partly be attributed to the implementation of federal 
government policy of free antenatal and delivery 
care (including operative deliveries) for HIV‑positive 
mothers. During the period under review, caesarean 
delivery was undertaken as a measure for PMTCT in 
mothers who opted for this mode of delivery after 
counseling. The inability to undertake viral load study 
and hence determination of the effectiveness of the 
ARV therapy also contributed to the high CS rate.

The protective effect of CS was demonstrated in our 
study. While the MTCT rate for mothers delivered 
through CS was 1.6% (0.8% and 3.3% respectively for 
elective and emergency CS), the transmission rate in 
mothers delivered vaginally was 5.5%. The availability 
of the facility for maternal viral load assessments 
will reduce the need for CS in clients who are found 
to have very low or undetectable viral load at term. 
However, in settings where women booked late 
for ANC services, good ART adherence cannot be 
ensured, and the effectiveness of ART in reducing viral 
load unknown, CS remains an option of management 
in the context of PMTCT.

The pattern of infant feeding amongst the mothers 
showed that majority (over 95%) used EFF. This 
could be partly attributed to the prevailing policy 

Table 2: Maternal ARV use, mode of delivery, 
infant feeding practice and MTCT of HIV

Infant HIV status
Negative Positive Positive 

(%)
Maternal ARV drug used

Triple combination ARV 
(treatment or prophylaxis)

233 3 1.3

Triple combination ARV prior 
to pregnancy

163 1 0.6

Triple combination ARV 
commenced in 1st trimester

2 0 0

Triple combination ARV 
commenced in 2nd trimester

37 0 0

Triple combination ARV 
commenced in 3rd trimester

31 2 6.5

Intrapartum Sd‑NVP 8 3 37.5
Mode of delivery

Elective caesarean section 125 1 0.8
Emergency caesarean section 61 2 3.3
Vaginal delivery 55 3 5.5

Infant feeding method
EFF 232 5 2.1
EBF 8 1 12.5
MF 1 0 0

MTCT: Mother‑to‑child transmission, EFF: Exclusive formula feeding, EBF: Exclusive 
breastfeeding, MF: Mixed feeding, ARV: Antiretroviral, Sd‑NVP: Single dose nevirapine
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of provision of free infant formula to HIV‑exposed 
babies during the period under review. Although 
this study did not include information on infant 
morbidity and mortality, the use of infant formula 
has been associated with increased infant morbidity 
and mortality in developing countries and therefore 
not recommended for routine use for PMTCT.[32‑34] The 
potential for postnatal transmission through breast 
milk was obvious in this study as one infant among 
the 8 (12.5%) that had EBF was HIV infected. The 
predominant use of EFF in this study was possibly 
responsible for the low number of postnatal HIV 
transmission recorded. Breast milk accounts for up 
to a third of all MTCT in mothers who breastfeeds 
their infants without ART or prophylaxis for the 
mother or the baby. The elimination of postnatal 
transmission of HIV remains a major challenge 
in PMTCT program in Nigeria and other African 
countries where breastfeeding is virtually universal. 
A recent report showed that 97% of Nigerian women 
breastfeed their babies, but only 7% practice EBF while 
the majority practice MF.[11] There is the possibility 
that many of the mothers who claimed EBF actually 
did MF. MF has been associated with higher risk of 
HIV transmission compared with EBF.[33] There is the 
need to determine and promote safer means of infant 
feeding in the context of maternal HIV infection and 
MTCT. This should include the promotion of EBF and 
avoidance of MF, and ways of making formula feeding 
acceptable, feasible, affordable, safe, and sustainable 
in our setting. The extended use of ARV drugs during 
the period of breastfeeding by the mother and/or the 
infant has been associated with reduced transmission 
and currently recommended in situations where 
breastfeeding is commonly practiced.[35‑37] There is the 
need to determine the effectiveness and safety of this 
practice in our setting.

While the quality of care for HIV‑positive clients 
in this facility may be considered satisfactory, 
assessment of mother’s HIV‑1 viral load was not 
routinely undertaken during the period studied. 
It was therefore not possible to determine the 
effectiveness of the ARV drugs through patient’s 
virologic response. Another limitation in this study 
was the high loss to follow‑up (LTFU) in the antenatal 
and postnatal periods. Only 77% of mothers who 
were diagnosed HIV‑positive in the antenatal 
period delivered in the hospital. Of the women who 
delivered in the hospital, only 50% of mother‑infant 
pairs were seen to the point when EID was made. 

It is possible that some infected infants were LTFU, 
and the effectiveness of our PMTCT program was 
therefore overestimated. The gradual increase in the 
follow‑up rate over the 3 years period may suggest 
an increasing level of awareness among the mothers. 
Namukwaya et al.[ 17] in their study from Uganda 
also reported a high LTFU of over 50%. Strategies 
including use of peer support, mentor mothers 
and mobile phone reminders would need to be 
adopted to improve antenatal, postnatal and infant 
follow‑up.[38] Despite the limitations, the effectiveness 
of the PMTCT program, as measured by the MTCT 
rate in this series, is consistent with reports from 
other established centers where PMTCT services 
are rendered.

CONCLUSION

This study showed that provision of comprehensive 
PMTCT services including triple combination ARV 
drugs is feasible and resulted in low MTCT rates 
under routine clinic conditions in resource‑limited 
setting. Commencement of ARV drugs prior to 
conception or in the first and second trimesters 
of pregnancy should be emphasized in PMTCT 
programs.

Although the skills of health personnel, infrastructures, 
and operational context vary considerably across 
the various levels of health care in the country, a 
well‑organized system will enable the implementation 
of PMTCT services in most health care facilities. 
A well‑coordinated ‘hub and spoke’ arrangement 
can ensure lower level health care facilities benefit 
from supervisory and technical support from 
well‑established tertiary and secondary level 
facilities. Strategies to improve maternal and infant 
follow‑up is desirable for successful PMTCT services 
in our setting.
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