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Abstract Background: Breastfeeding is a major health promoting factor in infants and children in developing
countries, but the risk of mother-to-child transmission (MTCT) of HIV by this route is challenging traditional and
health policies in low resource countries. Aims: The aim of the study is to determine the effect of feeding options
and infant antiretroviral prophylaxis on transmission of HIV in Bida North Central Nigeria. Patients and methods:
we reviewed a total of Four hundred and fourteen (414) HIV exposed infants whose dried blood spot (DBS) samples
were taken for DNA PCR test between May 2011 and July 2013 and whose parents are on antiretroviral therapy and
for whom a complete set of records were available. Results: The most prevalent feeding option was mixed feeding
250(60.4%) followed by exclusive breastfeeding 84(20.3%) and exclusive formula feeding 80(19.3%). The HIV
transmission rate is higher among mixed feeding 17.6% followed by exclusive breastfeeding 7.1% and exclusive
formula feeding 5.0%. HIV transmission rate of 6.0% was observed for infants that were on antiretroviral
prophylaxis and 43.6% for infants who were not on antiretroviral prophylaxis. Conclusion: The study shows the
benefits of exclusive formula feeding and the intake of antiretroviral prophylaxis in reducing HIV transmission
through breastfeeding.
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1. Introduction
Mother-to-child transmission (MTCT) of HIV is one of
the biggest challenges of the HIV/AIDS pandemic
especially in resource constrained settings [1,2]. Africa
has the highest burden of the disease accounting for about
90 percent of paediatric HIV infections [3]. More than
90% of the world's 2.3 million children living with HIV
get infected through vertical transmission [4,5]. Nigeria is
responsible for 30 percent of the global burden of MTCT
of HIV, and is one of the 22 focus countries of the Global
Plan to Eliminate MTCT. Though the Government of
Nigeria is intensifying prevention of mother to child
transmission (PMTCT) program to achieve this goal,
evidence on the effectiveness of PMTCT interventions or
their bottlenecks remains limited [6].

Breastfeeding is an integral part of a woman’s
motherhood and it is estimated that HIV transmission
through breast-milk results in 200,000 HIV new cases
yearly [7,8]. It has already been reported that HIV can be
transmitted through breastfeeding [7,8,9]. In resource-poor
setting, it is difficult for mothers not to breastfeed their
babies and one study has shown that mortality and
morbidity rates were similar for both formula-fed and
breastfed infants [10]. Because of the stigma associated
with HIV infection, most women choose to breastfeed to
avoid the risk of revealing their HIV status. Many care
givers are faced with these problems as conflicting reports
exist on the benefits of exclusive breastfeeding, mixed
feeding and formula feeding [11,12,13]. A number of
practices have been recommended by various researchers
to reduce post-natal HIV transmission [7,13]. The latest
(2013) WHO guidelines on treatment and infant-feeding,
state that mothers known to be HIV-infected should
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exclusively breastfeed their infants for the first 6 months
of life, introducing appropriate complementary foods
thereafter, and continue breastfeeding for the first 12
months of life [14]. In the absence of any antiretroviral
prophylaxis for either the mother or the infant, the risk of
HIV transmission from mother to infant is 30 to 45% for
breastfeeding infants and 15 to 30% for infants who are
not breastfed [15]. Globally, up to 40% of HIV infections
in infants have resulted from breastfeeding [16]. The risk
of HIV transmission is highest in the first few months of
breastfeeding [17,18,19]. In South- South Nigeria, over
80% of the exposed babies screened for HIV were
breastfed [20]. In Zambia about 84% of HIV exposed
infants whose records were reviewed had ever been
breastfed [21].
Breastfeeding is a major health promoting factor in
infants and children in developing countries, but the risk
of MTCT of HIV by this route is challenging traditional
and health policies in low resource countries. Regardless
of intervention, the transmission rates for babies aged six
weeks to six months who had mixed feeding was 25.6%
whereas the transmission rates for those who were
exclusively breastfed was 11.8% [20]. Evidence-based
research suggests that antiretroviral (ARV) drugs given to
pregnant women and their newborn babies reduce the risk
of mother-to-child transmission [22,23,24].
The study was therefore designed to evaluate the effect
of feeding options and infant antiretroviral prophylaxis on
prevalence of HIV among exposed infants in Bida North
Central Nigeria.

2. Patients and Methods
2.1. Study Area
This study was carried out in Federal Medical Centre
Bida, North Central, Niger State, Nigeria. The hospital is a
tertiary hospital with a referral status and is one of the site
for Institute of Human Virology, Nigeria (IHVN) and the
President Emergency Plan For AIDS Relief (PEPFAR)
HIV/ AIDS intervention program in the country. HIV
testing, treatment and monitoring are rendered at no cost.
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3. Result
Table 1 shows prevalence feeding option among
exposed infants. Out of 414 HIV exposed infants, the most
prevalent feeding option was mixed feeding 250 (60.4%),
followed by exclusive breastfeeding 84 (20.3%), and
exclusive formula feeding 80 (19.3%).
Table 1. Prevalence of Feeding Options among exposed infants
Feeding Options
Frequency
Percentage
Mixed Feeding

250

60.4%

Exclusive formula feeding

80

19.3%

Exclusive Breastfeeding

84

20.3%

Total

414

100.0%

Table 2 shows the effect of feeding option on the
prevalence of HIV using PCR. Mixed feeding had the
highest HIV transmission rate with 44 (17.6%), followed
by exclusive breastfeeding 6 (7.1%), while exclusive
formula feeding had the lowest HIV transmission rate of 4
(5.0%).
Table 2. Effect of feeding option on the prevalence of HIV using
PCR among exposed infants
PCR

No
Tested

No Positive

percentage
positive

Mixed feeding

250.0

44.0

17.6%

Exclusive breastfeeding

84.0

6.0

7.1%

Exclusive formula feeding

80.0

4.0

5.0%

Feeding option

Table 3 shows the effect of antiretroviral prophylaxis
on prevalence of HIV using PCR among exposed infants.
Out of 336 infants that were on antiretroviral prophylaxis
20 (6.0%) were PCR- positive, while out of 78 that were
not on ARV prophylaxis 34 (43.6%) turned out PCRpositive.
Table 3. Effect of anti retroviral prophylaxis on prevalence of HIV
among exposed infants
Anti retroviral
Number of
Number
Percentage
prophylaxis use
exposed infants
Positive
positive
Yes

336.0

20.0

6.0%

No

78.0

34.0

43.6%

2.1.1. Study Design and Population

Total

414.0

54.0

13.0%

This was a retrospective study, which subject
population comprised all prenatally HIV exposed children
aged less or equal to six weeks to 6 months who had DBS
samples taken for a DNA polymerase chain reaction (PCR)
test between May 2011 and July 2013, whose parents are
on antiretroviral therapy and for whom a complete set of
records were available.

P value (<.005).

2.1.2. Collection and Processing of Samples
A drop of blood from finger prick of each infant was
placed on sterile Whatman No 903 filter paper and
allowed to dry as dried blood spot. The DBS collected
from each infant were tested for HIV using a qualitative
DNA polymerase chain reaction (PCR) (AMPLICOR ®
HIV-1 DNA test version 1.5, Roche).
2.1.3. Statistical Analysis
The data analysis was performed by using statistical
software SPSS for windows version 20.0.

4. Discussion
Breastfeeding is a major health promoting factor in
infants and children in developing countries, but the risk
of mother to child transmission of HIV by this route is
challenging traditional and health policy. Because of the
stigma associated with HIV infection, most women
choose to breastfeed to avoid the risk of revealing their
HIV status. Moreover many care givers are faced with
problem as conflicting reports that exist on the benefit of
exclusive breastfeeding, mixed feeding and exclusive
formula feeding. The high prevalence of mixed feeding in
this study is similar to the report from South-South,
Nigeria by Anoje et al 2012 who reported that mixed
feeding has the most prevalent feeding option followed by
exclusive breastfeeding and exclusive formula feeding [20]
but contrary to Digsu and Berihun in 2013 and Torpey et
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al, (2011) who both reported exclusive breastfeeding as
the most prevalent feeding options.[25,21]. While
Ugochukwu and Kalu (2009) in Anambra south eastern
Nigeria reported exclusive formula feeding as the most
prevalent feeding option [26]. The high prevalence may be
as a result of poor access to proper feeding counselling
support and the influence of family members of culturally
and socially accepted feeding method. Therefore accurate
information, clear infant feeding guidance and ongoing
support by healthcare workers and family members will
help HIV positive mothers succeed with their chosen
strategies. We also observed in this study that HIV
transmission rate is higher among mixed feeding. This
study is similar to Ugochukwu and Kalu (2009), [26] and
Anoje et al,(2012) [20] who reported mixed feeding as
having the highest HIV transmission rate of (68%), and
(25.6%) respectively, while Digsu and Berihun in 2013
reported mixed feeding as important predictor in which
the risk of MTCT was about four times higher as
compared to exclusive breastfed [25]. The HIV
transmission rate of 17.6% observed in mixed feeding is
higher, compared to HIV transmission rate of 7.1% and
5.0% in exclusive breastfeeding and exclusive formula
feeding respectively. The high HIV transmission may be
because of irritation cause by formula feeding to the lining
of the baby stomach, making it easier for HIV in the breast
milk to get in and cause infection. The difference between
HIV transmission rate in exclusive breastfeeding and
exclusive formula feeding is not statistically significant.
P=0.053. The higher HIV transmission rate observed in
mixed feeding compared with those who were on
exclusively breastfeeding and exclusive formula feeding
suggests that exclusive breastfeeding and exclusive
formula feeding are better than mixed feeding as a feeding
option for HIV exposed infants but exclusive formula
feeding is safer.
However a number of studies have indicated an
increase risk of infant morbidity and mortality associated
with exclusive formula feeding [9,27]. Inability to afford
infant formula and poor condition for preparation of
formula feeding has been suggested as possible reason for
the high morbidity and mortality among formula-fed
infants. Therefore exclusive breastfeeding may be a better
feeding option and beneficial in reducing mother to child
transmission of HIV infection. It is important to note that
infectious diseases and malnutrition are the primary
causes of death during infancy and artificial feeding
substantially increases children risk of illness and death
[8].
In addition our analysis showed that the HIV
transmission rate of 6.0% was observed for infants that
were on antiretroviral prophylaxis and 43.6% for infants
who were not on antiretroviral prophylaxis. The high
prevalence of HIV transmission observed among infants
not on antiretroviral prophylaxis was statistically
significant P<.001. This shows a beneficiary effect of
antiretroviral prophylaxis in infants whose parents are on
antiretroviral therapy. This finding is consistent with
related study in Zambia by Seringer et al (2005) who
reported 6.5% transmission rate of HIV where both
mother and baby received antiretroviral (ARV) therapy
[28]. Similarly a study in South Africa by Mnyani et al
(2009) recorded an overall transmission rate of 5.8%
where both mother and baby received some ARV for

prevention of mother to child transmission [29]. Likewise
in South-South Nigeria Anoje et al 2012 reported 4.8%
transmission rate of HIV infection where both mother and
baby received intervention [20]. Perhaps in feature study,
effect of prolong usage of antiretroviral prophylaxis on
prevalence of HIV should be looked into in infants whose
mother are on antiretroviral therapy.

5. Conclusion
The findings of this study showed that appropriate
intake of antiretroviral prophylaxis by exposed infants
whose mother are on antiretroviral therapy are of critical
importance in reducing transmission of HIV. It further
revealed that mixed feeding is the most prevalent feeding
practice and with the highest transmission rate of HIV in
this part of the world. Therefore, there is need for accurate
information, clear infant feeding guidance and ongoing
support by healthcare workers and family members to in
accordance with WHO guideline among HIV positive
mothers in Bida, North Central Nigeria.
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