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Abstract

Background: The priority of the Gambia government is to eliminate maternal to child transmission of HIV and in line
with this priority, the country implemented an antiretroviral therapy (ART) program. With this, all HIV infected pregnant
and breastfeeding mothers and infants have access to ARV drugs. This study aims to determine the prevalence of vertical
transmission of HIV among women receiving the ARV drugs.

Methods: Dried blood spot samples were collected from 109 HIV-exposed infants enrolled in 13 PMTCT sites across the
country. A qualitative detection of proviral-DNA of HIV-1 was performed using the Real Time Abbott PCR assay. Data
from 105 mothers were analyzed using SPSS version 16.0 and association of risk factors to PCR results were analyzed using
(Crosstabs) Pearson Chi-Square. The p-value of significant was set at p<<0.05.

Results: This study has found the prevalence of vertical transmission of HIV is 0.0% (0/64) among women that received
the ARV prophylaxis then started ART, 7.1% (2/28) among mothers that received HIV prophylaxis only, and 38.4% (5/13)
among women who neither receive HIV-prophylaxis nor ART during pregnancy or breastfeeding, Other risk factors of
vertical transmission such as late initiation of treatment, default during treatment and first born of twins were found to be
significantly associated with vertical transmission p=0.001, p=0.022 and p=0.000 respectively.

Conclusion: This study has found that the eatly intervention of ART at the onset of pregnancy through breastfeeding can
eliminates Maternal to Child transmission of HIV and a high risk of vertical transmission was found among women who
neither receive prophylaxis nor ART. If the effectiveness of the antiretroviral therapy is maintain, the Gambia, in the near
future will attain the WHO’s goal to eliminate Maternal to Child transmission of HIV.
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Background

The Human Immunodeficiency Virus (HIV) is an etiological
The climatic and other environmental factors of the African cause of Acquired Immunodeficiency Syndrome (AIDS) [7, 12,
continent encourages the adaptation and survival of most mictro- 22] which is a major worldwide threat particularly in Africa as
organisms (pathogens inclusive). This has caused infectious it continue to claims millions of lives and still remind incurable.
diseases to be a major challenge in the socio-economic status Globally, over 35.4 million people are living with the HIV and
of countries in the Sub- Saharan Aftica. One of the leading about 63-70% of the HIV infected individuals at the end of 2012
pathogenic virus that causes setious public health challenge is the are living in Sub-Saharan Africa [15, 18]. The Sub-Saharan Africa
Human Immunodeficiency Virus (HIV). represent 10% of the world’s population but unfortunately 67%
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of HIV infected adults and 90% of HIV infected children live in
Sub-Saharan Africa and about three quarters of all AIDS deaths
occurred in this region (WHO report. 2013; [14]). It is estimated
that roughly there are 7000 new HIV infections every day and

nearly 97% of these, come from developing countries and about
60% are from Sub-Sahatan Africa [22].

The Gambia has a population of 1.8 million with a growth rate of
3.3% and the current HIV prevalence is at 1.57% for HIV-1 and
0.26% for HIV-2. The Gambia like other West African countries
has a low prevalence of HIV. It was first diagnosed in May 1986
and by 1999, there were 810 new cases detected [13]. The HIV-1
has a prevalence of 0.6% in 1993 to 2.1% in 2004, then later drop
to 1.1% in 2005 and then shot to 2.8% in 2006. The prevalence
was then stabilize between 2.8% to 1.57% from 2006 to 2013
due to the intervention of different HIV prevention and control
programs [14].

The priority of the government of the Gambia is to reduce the
HIV prevalence to less than 1% and in line to this priority, the
Gambia has developed different means of preventing of HIV
infections and among these, is the Elimination of Mother to
Child Transmission of HIV. With this program, the country has
aimed at reducing transmission from mother to child to less than
4%.

The Prevention of mother To Child Transmission (PMTCT)
program in the Gambia provides free and easy access to ARV
drugs to all HIV infected pregnant and breastfeeding women and
their children. The national coverage of the PMTCT program is
very wide across the country. About 60% of these patients are
enrolled in the public health facilities and 40% in private facilities.
Forty four percent (44%) of the patients are enrolled in two
urban sites showing the concentration of the services in major
urban areas, yet a massive decentralization of PMTCT sites have
been done in 2016. This treatment was initially monitored using
a routine CD4 analysis and now all patients on ART are run for
viral load.

The antitetroviral drugs used in the Gambia are combination
of Nucleoside Reverse Transcriptase Inhibitor (NRTIs), Non-
Nucleoside Reverse Transcriptase Inhibitor (NNRTIs) and
Protease Inhibitor (PIs). The NRTIs used are Zidovudine (AZT),
Abacavir (ABC), Emtricitabin (3TC) and Tenofovir (TDF) and the
NNRTIs used are Niverapine (NVP), Efavirenz (EFV) and the
protease inhibitors are Liponavir (LPV) or Ritonavi [13]. The
dosages for pregnant and breast feeding mother and children
infected with HIV-1 differ from those of HIV-2, this is because
HIV-2 is naturally resistant to NNRTTs.

- Adult with HIV-1: TDF + 3TC + EFV (alternative;
AZT+3TC+NVP/LPV)

- Adults with HIV-2: AZT + 3TC + TDF (alternative;
AZT+3TC+ABC/LPV)

- Children: AZT syrup twice daily or NVP dose daily.

In addition to the PMTCT, HIV patients receiving the ARV drugs
are also given Cotrimazole as a prophylaxis for opportunistic
infections. Despite this recent optimization of antiretroviral drugs,
the country continues to register new HIV pediatric infections.

In August 2015, the Gambia established a new molecular biology
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laboratory (DNA & RNA PCR) purposely for the early infant
diagnostic (EID) for HIV and monitoring the adherence of
patients receiving the antiretroviral drugs. With this, all children
born and breastfeeding from HIV infected mothers are tested
(using PCR) at birth or during breastfeeding, Though EID is very
challenging because of the cost and complexity of collecting,
transporting and testing of biological samples but it is crucial for
the timely initiation of ARVs to reduce child mortality.

Methods
Ethical Consideration

This study was reviewed and approved by the Gambia Scientific
and Ethic Committee and the reference number of ethical
clearance certificate is SCC1475v2. It was also approved and
funded by the National AIDS Secretariat (NAS) and all data for
the analysis were abstracted from their routine collected HIV
information in the Gambia.

Study Subjects and Design

A total number of 109 samples were collected from infants
born and breastfeeding from HIV infected mother receiving the
combined ARVs drugs as lifelong therap. Few drops of infant’s
blood sample (50ul)) were collected on a Whatman 903 card,
air dry, stored at 10 C and transported to the National Public
Health Laboratories (Reference Lab) in a form of Dried Blood
Spot (DBS). These samples we collected from 6 hospitals and
7 health centers across the country. These includes Bansang
Hospital, Bwiam Hospital, Jammeh Foundation Hospital, Edward
Francis Small Teaching Hospital, Serekunda General Hospital and
Farafenni Hospital, Hands on Care Health Center, Sibanor Health
center, SOS Health center, Soma Health center, Kudang Health
center, Kuntaur health center and Basse Health Center.

Data Collection and Analysis

Each mother was given an identification number and data on
HIV related issues were abstracted from HIV treatment sites.
Information such as mother’s age, date of delivery, number
of parity, number of infected child, duration of breastfeeding,
treatment site, date of initiation of ARVs, duration on ARVs, CD4
cell count before delivery, last viral load etc. These categorical
data were analyzed using SPSS version 16.0 software. Pearson
Chi-square test by Crosstabs method was used to determine the
association of risk factors. The statistical significant value was set

at p<0.05.
DNA Extraction and Detection of Proviral DNA

Two to three circles of about 50ul. were cut from the Whatman
903 card and transferred into a 50ml. falcon tube and 1.7mL
of mlysis_ buffer was added to each sample. Reagent such
as mLysis buffer, mWash1l solution, mWash2 solution, Micro-
particles (Magnetic particles), and Elution buffer were used during
DNA extraction. 70% ethanol was added to both the mLysis
buffer and the mWash solutions, 35ml. of ethanol was added to
a 70mL of mlysis buffer, 23mL ethanol was added to a 46mL of
mWash1l and 70ml. ethanol was added to a 46ml. of mWash2.
750uL. of the Internal Control (IC) was added to each bottle of
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the mLysis buffer ethanol solution. 13ml. of mMicropaticles
(Magnetic particles) and 11mL of Elution buffer were also used.

The Amplification Master-mix consist of 271ul. of HIV-1
Activation reagent, 979ul. of HIV-1 Oligonucleotide and a
Thermostable DNA polymerase enzyme reagents were used for
HIV-1 proviral-DNA amplification. These reagents were thaw at
15*C and loaded into the m2000sp machine. An Abbott 96-wells
Optical Reaction plate (PCR- plate) was place on the Eppendorf
PCR cooler, a disposable deep-well plate and disposable tips were
also loaded to the m2000sp machine.

After the extracted nucleic acid were transferred to the PCR
Optical reaction plate, the PCR plate was sealed and transferred to
the m2000rt machine for the reverse transcription of HIV-1 RNA
to ¢eDNA and detection of any extracted HIV-1 provira-DNA.

Results

Between May-July 2016, a total number of 109 HIV-exposed
infants whose mothers are currently receiving the combined
antiretroviral therapy were tested to evaluate the prevalence of
vertical transmission of HIV using the Reverse Transcriptase
Polymerase Chain Reaction (rt-PCR) technique. Out of these 109
HIV-exposed infants, 7 (6.4%) were found positive.

Baseline Characteristic of Infants and Their Mothers

All the 109 HIV exposed infants were on exclusive breastfeeding.
Among these, 47.7% (52/109) have exclusively breastfed for 02
months, 25.6% (29/109) for 02 to 04 months, and 25.7% (28/109)
have exclusively breastfed for 06 months. Among these infants,
10 infants were born as twins. Among the 105 mothers, 60.9%
(64/105) mothers received the HIV prophylaxis then started ART
during pregnancy and breastfeeding, 26.6% (28/105) mothers
received only prophylaxis during pregnancy and breastfeeding and
12.3% (13/105) mothers never receive prophylaxis or ART during
pregnancy and breastfeeding. Among these, 15.2% (16/105)
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mothers had late to start prophylaxis or ART (after 03 months of
breastfeeding) and 18.1% (19/105) mothers defaulted treatment
at some time during pregnancy or breastfeeding.

Prevalence of Mother to Child Transmission of HIV

This study has found the prevalence of vertical transmission of
HIV-1 is 0.0% (0/64) among mothers that received prophylaxis
then started ART during pregnancy and breastfeeding, 7.1%
(2/28) among mother that received only prophylaxis duting
pregnancy and breastfeeding and 38.4% (5/13) among mothers
that never receive prophylaxis or ARV during pregnancy and first
03 months of breastfeeding (Table 1).

Risk factors of vertical Transmission of HIV-1 in the
Gambia

It was also found out that 15.8% (3/19) were positive among
women that defaulted treatment at some time during pregnancy
or breastfeeding while 31.2% (5/16) wete positive among women
who late to start prophylaxis/ART (started after 03 months of
breastfeeding). These were found to be significantly associated
with vertical transmission with p=0.022 and p=0.001 respectively.

The study has also found that 40% (2/5) were positive among
first born of twins with a p=0.000 (very significant association).
All HIV-exposed infants ate put on ART from birth and during
breastfeeding and no HIV-infant mortality was registered since
the intervention of ARVs in both rural and urban settings (Table
2).

All the 109 infants (100%) were on exclusive breastfeeding and no
Mixed-feeding or Formula- feeding was found No risk association
was done since all the 109 infants were on exclusive breastfeeding.

Vertical Transmission Among Health Facilities in The
Gambia

Table 1. Rate of vertical Transmission of HIV.

Total | HIV + | HIV-- | Rate %
Mother received HIV-prophyl axis then started ART 64 0 64 0.00%
during pregnancy and breastfeeding
Mother received only HIVprophyl .axis during preg- 98 5 26 7 1%
nancy and breastfeeding
Mother never receive HIVprophyl axis or ART'during 13 5 8 38.4%
pregnancy or first 03 months of breastfeeding

Table 2. Risk Factors Associated with Vertical Transmission of HIV-1in the Gambia.

Total | HIV + | HIV-- | Rate % | p-value

Mother late to start prophylaxis or ARV 16 5 11 31.20% [ p=0.001
(after 03 months of breastfeeding)

Mother defaulted treatment at some time | 19 3 16 15.80% | p=0.002
during pregnancy or breastfeeding

First born of a twins 5 2 3 40% | p=0.001

Exclusive breastfeeding 109 7 102 - Not Sig
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The rate of vertical transmission of HIV is higher in Soma Health
Center and Sibanor Health Center where each facility representing
28.6% of the total number of positive infants. Brikama Health
Center (Hands On Care), Serrekunda General Hospital and Basse
Major Health Center represent 14.3% each while no vertical
transmission was registered from other health facilities (Figure 1).

Discussion

This study has found the prevalence of vertical transmission of
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HIV among women that received the HIV prophylaxis then start
ART (lifelong therapy) during pregnancy and breastfeeding is at
0.0%, while 7.1%, among those that received HIV prophylaxis
only, and unlike HIV infected women who never receive HIV-
prophylaxis or ART during pregnancy or breastfeeding, the
rate of vertical transmission is at 38.4%. A similar study done
in Nigeria 1] and Burkina Faso [22], both trevealed a vertical
transmission rate of 0.0% among women receiving ART while
4.8% and 1.75% among women who received only prophylaxis
respectively. Risk factors of vertical transmission such as late

Figure 1. Vertical Transmission of HIV Among Health Facilities.

HIV Vertical Transmission Among Health Facilities in the
Gambia. (May-July 2016)
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initiation of treatment, default during treatment and first born
of twin were found to be significantly associated with vertical
transmission, p=0.001, p=0.022 and p=0.000 respectively.

Late initiation of treatment and default during treatment are
considered as the highest risk factors, 71% mothers of the infected
infants started the therapy after three months of breastfeeding
while 39% mothers of infected infants have defaulted treatment
at certain point during treatment. This has also conceded with
a similar observation made in Thailand, approximately 83% of
HIV infected infants were born to mothers that lately initiate the
ART and 59% among these women are living in rural setting, This
was related to limited PMTCT/ART sites in the rural settings in
Thailand [16]. Thus establishment of more PMTCT/ART sites
and decentralization of these sites would reduce the default of
treatment among these women.

This research has also revealed out a very significant association
(p=0.000) between first born of twins and vertical transmission of
HIV. Approximately 29% (2/7) positive infants are first born twin,
though only one of the mothers received HIV prophylaxis and the
other never received prophylaxis or ARVs. According to (Caplan,
A. et al,, 2013) [3], this could be associated with complications
and higher risk of contracting maternal blood during delivery of
the first born. The probability that breastfeeding is related to the
increase in risk of transmission could not be establish, because all
the 109 infants ate/wete on exclusive breastfeeding,

In addition, all the 105 mothers (100%) are given Cotrimazole

(amoxicillin as alternative) as prophylaxis for opportunistic
infections, this study has found out that defaulting during
treatment is also related to the occurrence of opportunistic
infection as 77.5% of patients that defaulted treatment at a
point during treatment experience an opportunistic infections.
Approximately 34% of mothers with positive infants were found
to lost to follow up, with this regards, a proper uptake of HIV
drugs should be ensure and a strengthening of follow-up of HIV
pregnant women should be enhance.

Several similar studies done in Africa such as in Burkinafaso,
Kenya, Nigeria, Tanzania and in Thailand [1, 5, 16, 18, 22], have all
reported a low prevalence (less than 4%) of vertical transmission
among women on ART and in addition, they have revealed that the
intervention of ARVs will not only reduce vertical transmission
but it can reduce the risk of heterosexual transmission of HIV.

Conclusion

This study has found that the early intervention of ART at
the onset of pregnancy through breastfeeding can eliminates
Maternal to Child transmission of HIV and a high risk of
vertical transmission was found among women who neither
receive prophylaxis nor ART. This provides evidence of the
effectiveness of the ART program, however, If the effectiveness
of the antiretroviral therapy is maintain, the Gambia, in the near
future will attain the WHO’s goal to eliminate Maternal to Child
transmission of HIV.
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Limitations of This Study

The RealTime Abbott PCR use in the Gambia can only detect
proviral-DNA of HIV-1 thus only HIV-1 patients were included
in this study. Lack of enough information on mother’s CD4/CD8
cell count and viral load, however, the analysis would have been
strengthened by including these variables.

Recommendations

Though the intervention of ARVs drastically reduce vertical
transmission of HIV, however, the HIV virus has a high resistance
rate capacity and can develop resistance to most of these ARV
drugs, which could limit future treatment. Thus a constant
monitoring and surveillance of HIV drug resistance is required.
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