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Abstract
Background: Despite worldwide success of introducing HIV testing and treatment with antiretroviral
drugs, HIV remains a real public health problem. Vertical mother-child transmission is a form responsible
for many cases of new infections. This study was therefore carried out in order to reduce the prevalence
of mother-to-child transmission of HIV-1 in the departments of Mono and Couffo.

Method: For this purpose, a total of 374 dry blood spots (DBS) were collected from infants born to HIV-
positive mothers during the year 2019, and these DBS were used for the molecular diagnosis of HIV1 in
these infants. Information on the type of treatment, the type of diet of infants was also collected. The
viral loads of the mothers before delivery were determined after the last antenatal visits. To do so, a
venous blood sample was taken from an EDTA tube. These different samples were used for DNA
extraction. The early diagnosis of these infants as well as the determination of the viral load were carried
out by RT-PCR using the Roche automated system. The results were analyzed with the chi-square test on
the SPSS software.

Result: The results showed that 51% of the newborns included in the study were male and the vast
majority of the newborns were in the 0-6 month age group. 93.41% of the newborns included in this study
were tested negative for early detection by RT-PCR. Signi�cant links were observed between the early
diagnosis of newborns and the mother's mode of feeding, the PMTCT protocol, and the viral load of the
mothers. Monoprophylaxis was predominant in the newborn PMTCT protocol (96.28%).

Conclusion: The national program for the prevention of vertical transmission of HIV from mother to child
deserves to be continued and strengthened with the objective of zero newborns infected at birth in the
departments of Mono and Couffo.

Background
HIV has been present since 1981 and despite the worldwide success of introducing diagnostic tests and
treating HIV with antiretroviral drugs, it remains a real challenge for humanity, especially as no preventive
treatment has been further developed [1]. In sub-Saharan Africa, about 60% of HIV infections in young
adults occur in women. This gender disparity is particularly pronounced among adolescents and young
adults, where the incidence of HIV in women is up to eight times higher than in men [2]. This poses a real
challenge in that women play a very indispensable role in procreation by carrying a pregnancy.
Transmission of HIV from HIV-positive mothers to newborns can occur during pregnancy or through
breastfeeding [3, 4]. In fact, more than 36 million people were living with the virus in 2015, including more
than 2 million newly infected [1]. These �gures include 1.8 million infants infected with HIV, the majority
of whom acquired the virus through mother-to-child transmission of HIV [1]. In order to �ght against this
form of transmission, Benin has set up a national program for the prevention of mother-to-child
transmission (PMTCT) since 2004. Every pregnant woman is systematically offered, during prenatal
consultations, an HIV test after an HIV test. counseling session and free and informed consent according
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to the recommendations of UNAIDS and WHO [5]. Benin has twelve (12) departments and among them,
those in which the largest number of cases of HIV infection are recorded are Mono (2.1%) and Couffo
(2.2%) (Ministry of Health Benin, 2018). We therefore focused on the quality of PMTCT in these
departments in order to identify billers associated with mother-to-child transmission of HIV1 in these
departments. This study was therefore conducted with the aim of determining the incidence of vertical
mother-to-child transmission of HIV in the departments of Mono and Couffo in order to contribute to the
reduction of mother-to-child HIV prevention in these areas. departments.

Methods

Study design
The present study covered the whole of the Mono and Couffo departments. It was a cross-sectional,
prospective and descriptive study carried out by taking into account all infants born from HIV-positive
mothers in these two departments during the year 2019. Manipulations took place at CIPEC Mono Couffo
located in LOKOSSA commune. The sampling method was exhaustive and systematic among all infants
born from HIV-positive mothers who presented at the PMTCT care centers in these two departments.

Sampling
The biological materials in the present study consist of DBS samples obtained from the heel or atrial
�ngertip of infants born to HIV-positive mothers and EDTA blood samples from mothers that were used
for viral load testing.

Dna Extraction
DNA extraction was performed according to the manufacturer's recommendations for the kit abbott
msample preparation system (Abbott, Chicago, United State). Two spots of the DBS are �rst cut out of a
50 ml Falcon tube. Then 1.4 ml of lysis solution and magnetic beads are added. The mixture is stirred for
20 min. 1 ml of the mixture is then transferred to a 5 ml tube to which 2.4 ml of lysis solution and 40 µl of
microparticles are added. After stirring for 20 min, 1 ml of the mixture is placed in an Eppendorf tube and
placed in a magnetic rack followed by two washing turns. The mixture is incubated at 75 °C to allow
vaporization. 88 µl elution buffer is added and the supernatant is transferred to an Eppendorf tube. For
blood samples on EDTA the procedure was the same.

Early HIV-1 Diagnosis Among Infants
The early diagnosis of HIV-1 in newborns was carried out by RT-PCR according to the recommendations
of the COBAS Ampliprep / COBAS Taqman CAP / CTM system version2.0 qualitative of the Roche range
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(Roche Diagnostics Ltd, Rotkruez, Switzerland). This target system targeting both the HIV-1 gag p24 gene
and the LTR region. 1000 µl of specimens and controls were used using the HI2QLD48 program [6, 7].

Detection Of Viral Charge In HIV-positive Pregnant Women
The same procedure was used for the detection of the viral load of women with this time the quantitative
kit. the HI2CAP48 program was used [8, 9].

Statistical Analysis
The results were analyzed with the SPSS software. For the Chi-square test, the difference is considered to
be signi�cantly positive for a value less than or equal to 0.05.

Results
This study was therefore conducted in order to reduce the prevalence of mother-child HIV-1 transmission
in the departments of Mono and Couffo. Analysis of the distribution of infants included in this study by
sex shows a male predominance in a low average (Fig. 1). The age distribution of these infants shows a
high representation of infants in the 0 to 6 months age group with a percentage of 86% (Fig. 2). There
was also repair according to the feeding mode and the weaning period. The majority of these infants
were fed through protected breastfeeding (57.59%) and 98.85% of these infants were not yet weaned by
more than 1 year of age and ½ (Figs. 3 and 4). The sampling method was exhaustive and systematic
among all infants born from HIV-positive mothers received at PMTCT care centers in the Mono and
Couffo departments. Investigation of the PMTCT protocol showed that the two most predominant were
triple therapy before pregnancy and triple therapy during pregnancy, with percentages of 37.25% and
35.53% respectively (Fig. 5). With regard to the PMTCT protocol for newborns, monoprophylaxis is
predominant with a percentage of 96.28% (Fig. 6). This study was also conducted to explore the link
between viral load in mothers and the contamination of their infants. Thus, the PCR performed for early
diagnosis yielded a very low positivity rate (6.59%). It should be noted that 52.2% of PCRs performed in
female newborns are positive, while the positivity rate in male infants is 51.2% (Table 1). There is an
insigni�cant difference between the rate of positivity and the rate of negativity according to sex. PCR
results for infants according to feeding mode show that among those with a positive result, the majority
follow breastfeeding (65.2%). Thus, there is a signi�cant difference in the PCR results by feeding mode
(Table 2). The distribution of PCR results for infants according to weaning age. We note that the PCR
gave a positive result in all infants who have not yet been weaned. The difference in PCR results by
weaning age was not signi�cant (Table 3). The PCR results for newborns according to the mother's
PMTCT protocol show that the high positivity rate was observed in mothers not following any PMTCT
protocol. There is a signi�cant difference between the PCR results according to the maternal PMTCT
protocol (Table 4). With regard to the results of the PCR based on the PMTCT protocol for infants, the
highest positivity rate was found in infants following monoprophylaxis (91.3%) (Table 5).
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Table 1
Distribution of newborn PCR results by gender

Sex PCR Result Total khi-deux test

Negative Positive

Female 159 (48,8%) 12 (52,2%) 171 (49%) 0,460

Male 167 (51,2%) 11 (47,8%) 178 (51%)

Total 326 (100%) 23 (100%) 349 (100%)

Table 2
Distribution of newborn PCR results by feeding mode

Mode d'alimentation PCR Result Total khi-deux test

Negative Positive

Substitute foods 7 (2,1%) 0 (0%) 7 (2%) 0,0004

Breastfeeding 121 (37,1%) 15 (65,2%) 136 (39%)

Protected breastfeeding 195 (59,8%) 6 (26,2%) 201 (57,6%)

Mixed feeding 3 (0,9%) 2 (8,7%) 5 (1,4%)

Total 326 (100%) 23 (100%) 349 (100%)

Table 3
Newborn PCR results by weaning date

Weaning date PCR Result Total khi-deux Test

Negative Positive

1 year 2 (0,6%) 0 (0%) 2 (0,6%) 0,963

10 months 1 (0,3%) 0 (0%) 1 (0,3%)

1 year ½ 1 (0,3%) 0 (0%) 1 (0,3%)

Not yet 322 (98,8%) 23 (100%) 345 (98,9%)

Total 326 (100%) 23 (100%) 349 (100%)
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Table 4
Distribution of PCR results in newborns by maternal PMTCT protocol

Mother's PMTCT Protocol PCR Result Total khi-deux Test

Negative Positive

None 49 (15%) 12 (52,2%) 61 (1,5%) 0,0003

Monoprophylaxis 9 (2,8%) 0 (0%) 9 (2,6%)

Triprophylaxis 24 (7,4%) 1 (4,3%) 25 (7,2%)

Tritherapy during pregnancy 120 (36,8%) 4 (17,4%) 124 (35,5%)

Tritherapy before pregnancy 124 (38%) 6 (26,1%) 130 (37,2%)

Total 326 (100%) 23 (100%) 349 (100%)

Table 5
Distribution of newborn PCR results according to the newborn PMTCT protocol

PMTCT Protocol for Children PCR Result Total khi-deux Test

Negative Positive

N6one 10 (3,1%) 2 (8,7%) 12 (3,4%) 0,348

Monoprophylaxis 315 (96,6%) 21 (91,3%) 336 (96,3%)

Triprophylaxis 1 (0,3%) 0 (0%) 1 (0,3%)

Total 326 (100%) 23 (100%) 349 (100%)

Discussion
the HIV pandemic continues to cause a heavy burden in large populations such as those in the Mono
Couffo departments in Benin. reducing the transmission of the virus continues to be at the heart of many
actions at the national and international level. In Benin, the PMTCT Program, which aims to reduce
vertical mother-to-child transmission, has been in place since 2004, but there are still cases of children
born from seropositive mothers with HIV. This study therefore sought to identify the factors that in�uence
this transmission in the departments of Mono and Couffo where the highest rates of HIV infection in
Benin are recorded. Early detection of newborns by RT-PCR gave a positivity rate of 6.59%. This rate,
although low, poses the problem of the full implementation of the national program for the prevention of
mother-to-child transmission of HIV. it is far higher than the rate reported in developed countries such as
the United Kingdoms (less than 2% from 200–2006) [10]. the same is true for many other developed
countries [11]. African countries such as the Ivory Coast [12], Cameroon [13], Mali [14], Malawi [15], South
Africa [16], Zambia [17] and Ethiopia [18], Schumann at al., [19] have also had to obtain very low rates of
MTCT. some countries have even reported having completely eliminated mother-to-child transmission of
the virus [20, 21].
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Indeed, many studies have reported the existence of several factors that can lead to the absence of
opportunities for the prevention of vertical transmission of HIV such as the lack of knowledge of the
population on the prevention of mother-to-child transmission of HIV, the antenatal service system and the
HIV testing capacity of institutions, the monitoring method all correlated with underdevelopment [22].

The vast majority (86%) of the newborns included in this study were between 0 and 6 months old. This
rate, close to national statistics, which gives 79.9% of screening in the �rst half of 2015, shows
commendable efforts by the government to reduce the incidence of mother-to-child transmission of HIV
by providing CIPECs with equipment for this diagnosis and the review. the plan to eliminate mother-to-
child transmission of HIV [23]. This report also highlighted the gaps in the diagnosis which is justi�ed by
cases of children screened between 6 and 24 months. According to some authors, the socio-economic
level of mothers, the low level of education and the non-involvement of the co-progenitor can constitute
real obstacles [16, 24, 25].

the study of factors related to mother-to-child transmission of HIV shows a statistical association of
mother-to-child transmission of HIV-1 with factors such as mother's PMTCT protocol, method of
breastfeeding newborns, and the last viral load of mothers in the departments of Mono-Couffo in 2019.

Since 2004, a program to prevent mother-to-child transmission of HIV has been implemented nationwide
in Benin. This study explored the correlation between the viral load of mothers and HIV transmission to
newborns in the Mono and Couffo departments where the highest rates of HIV infection in Benin are
recorded. Early screening of newborns by PCR gave a positivity rate of 6.59%. This rate, although low,
raises the problem of full implementation of the national program for the Prevention of Mother-Child
Transmission of HIV. Indeed, many studies have reported the existence of several factors that may result
in the absence of opportunities for the prevention of vertical transmission of HIV such as the lack of
knowledge of the population on the prevention of mother-to-child transmission of HIV, the system of
antenatal services and the HIV testing capacity of the institutions, the mode of follow-up [22].

the studies by Kassaw et al. [18], Mandelbrot et al. [26] have already shown the effectiveness of WHO
option B, which recommends the administration of antiretroviral treatment to all HIV-positive pregnant
and breastfeeding women, regardless of CD4 cell count or clinical stage. however, in some regions of the
world, such as the rural areas considered in this study, the effectiveness of the prenatal consultations
recommended by the WHO is still a problem. Women lacking in means are unable to make antenatal
consultations with no knowledge of serological status. Numerous studies have also highlighted the role
of breastfeeding in the mother-to-child transmission of HIV1[27, 28] and that of the role of neonatal and
child prophylaxis [29]. Regarding the method of breastfeeding, social factors such as knowledge of the
serological status by the husband or the in-laws play an enormous role in the choice of the method of
breastfeeding despite medical advice, especially in rural areas [30]. It is also necessary to take into
account the rural environment which, according to the WHO, in�uences compliance with PMTCT
recommendations [4]. The studies by Saizonou et al. [31] showed, for example, a good score for
compliance with PMTCT in Cotonou, the economic capital of Benin [32] (WHO, 2011).
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It is therefore important to further strengthen current strategies in order to increase adherence of HIV-
positive women to PMTCT guidelines. The study by Tudor et al. describes, for example, that integrated
PMTCT services could effectively reduce mother-to-child transmission of HIV [33]. Ibeziako et al. have
shown that holistic but cost-effective prevention interventions help reduce the rate of mother-to-child
transmission of HIV, even in economically developing countries [34]. These measures will achieve a
reduction or even eradication of mother-to-child transmission of HIV [35].

Conclusion
In pregnant women, routine screening is crucial to prevent any vertical transmission of HIV. In this study
covering two of Benin's twelve departments, it emerged that this protocol is truly effective for this
prevention. However, studies still need to be conducted in the other departments of Benin in order to get a
true picture of the situation. The existent preventing program has been in place since 2004; we should
therefore think about monitoring this program while following the Deming wheel (Plan-Do-Check-Act) for
a continuous improvement of its effectiveness.
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Figure 1

Distribution of infants by gender

Figure 2

Age distribution of infants.
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Figure 3

Distribution of children by supply mode
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Figure 4

Distribution of Children by Weaning Date

Figure 5

PMTCT protocol for mothers
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Figure 6

PMTCT protocol for infants
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Figure 7

PCR Results for Newborns


