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Abstract 
Background: In Cameroon, the prevalence of HIV in pregnant women was 
7.8% in 2012, and they were 8500 HIV positive newborns in 2013. Option B+ 
is the first highly active antiretroviral therapy (HAART) preventive protocol. 
The objective was to evaluate the rate of HIV transmission on children born 
from mothers who were on Option B+ during pregnancy, in three university 
teaching hospitals of the University of Yaoundé I. Methods: It was a retros-
pective, cross-sectional study over a period of four years (2013-2017). We in-
cluded HIV positive mothers not on previous antiretroviral treatment and 
who received a single tablet daily of combined tenofovir (300 mg) + Lamivu-
dine (300 mg) + Efavirenz (600 mg) started at any time during pregnancy. 
Newborn received nevirapine syrup according to WHO option B+ protocol. 
Results: 179 women were included. The average age was 33.5 ± 2.92 years, all 
ages were represented. Blood donation was the most frequent HIV positive 
screening opportunity, voluntary testing rate was 29% (29/179), and adhe-
rence rate was 98.9%. Few male partners were involved (58/179). Premature 
deliveries and low birth weight were rare (5/179; 10/179)), the indication of 
mode of delivery was strictly obstetrical, newborn feeding choice didn’t affect 
the transmission outcome, and the mother to child transmission rate was 
2.2% (4/179). Conclusion: Option B+ could achieve the lowest mother to 
child transmission ever in Cameroon and should be generalized in high en-
demicity low resources settings. 
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1. Introduction 

Mother to child transmission of HIV represents 90% of HIV transmission 
among children less than 14 years and, globally, it was still the seventh leading 
cause of death among children aged 10 - 14 years in 2015, and the ninth of death 
among adolescents (aged 10 - 19 years). AIDS is indeed the leading cause of 
adolescent death around the world with 328 deaths every day [1]. 

This transmission can occur during pregnancy, labor, delivery or breastfeed-
ing and can be eliminated if HIV positive (HIV+) mothers have access to pre-
vention of mother to child transmission (PMTCT) programs [2]. In Cameroon, 
a Sub-Saharan African country at the gulf of Guinea with a population of 23 mil-
lion, the prevalence of HIV in pregnant women in 2012 was 7.8% [3], 27,000 
pregnant women needed antiretroviral therapy (ART) and the overall estimation 
of HIV mother to child transmission rate in Cameroon was 22.1% [4]. They 
were 8500 HIV positive newborns in 2013 [5], and nearly half will die within two 
years if no antiretroviral treatment is initiated [6]. To tackle this situation, Ca-
meroon, a country with generalized epidemiology, has adopted the protocol 
named Option B+, to further reduce mother to child transmission of HIV since 
2013. It is the administration of highly active antiretroviral therapy (HAART) to 
all HIV+ positive pregnant women once diagnosed, regardless of CD4 count and 
viral load for life, and nevirapine syrup to the new born. This protocol has re-
duced the mother to child transmission rate from 18% to 2.2% in Ethiopia [7], 
and to 3.5% in Malawi [8], but no study assessing the mother to child transmis-
sion rate of HIV after option B+ has ever been conducted in the three major 
university PMTCT centers in the capital city of that country, including data 
concerning male partners involvement and HIV-exposed-children feeding mode 
assessment and HIV status outcome. 

The objective of our study was to evaluate the rate of HIV transmission on 
exposed children whose mother took Tenofovir-Lamivudine-Efavirenz once a 
day during pregnancy, in three university teaching hospitals of the University in 
the capital of the republic of Cameroon in Central Africa. 

2. Methods and Materials 

It was a retrospective, cross-sectional study over a four years period (2013-2017), 
conducted from January 1st to 30th of April 2017 in three University major 
PMTCT implementing and referral centers of the University of Yaoundé I, 
namely, the University Teaching Hospital, the Central Hospital and the Gyne-
cological Obstetrics and Pediatric Hospital, all in Yaoundé, the capital city of the 
republic of Cameroon in Central Africa. Altogether, they realize more than 8000 
deliveries per year including a few hundred HIV positive pregnant women a 
year. 

We included HIV+ mothers who were not on previous ART and who received 
a single tablet daily of combined tenofovir (300 mg) + Lamivudine (300 mg) + 
Efavirenz (600 mg) started at any time during pregnancy and taken at least for 
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four completed weeks on the day of delivery. Newborn received nevirapine sy-
rup for 6 weeks, according to WHO (World Health Organization) option B+ 
protocol. Non-consenting mothers, lost or incomplete records with missed 
HAART duration, mode of delivery, child PCR (polymerase chain reaction) ear-
ly diagnosis result and serology status were excluded. Early detection of HIV in-
fection in exposed children was done by dried blood spot (DBS) DNA PCR of 
HIV 1, performed at Chantal Biya International Reference Center for Research 
on Prevention and Management of HIV in Yaoundé, an important HIV research 
center in Sub-Saharan Africa. Exposed children’s serology was performed by 
enzyme-linked immunosorbent essay (ELISA) test, performed in the three Uni-
versity affiliated Hospitals of our study. The final diagnosis was made at 18 
months of age, if serology was still positive after the first done at 10 months of 
age. 

The data were collected using a pre-tested data sheet after due maternal con-
sent. They concerned, the socio-demographic characteristics, the status of child-
ren born from HIV positive mothers. There was no viral load or CD4 assessment 
before delivery according to WHO’s Option B+ recommendations. 

Retention was defined as 100% on time monthly ART intake, confirmed by 
computerized registers. This study received the ethical clearance of the ethical 
committee of the University of Yaoundé I. Data were analyzed using CS Pro ver-
sion 6.3 and Microsoft Office Excel 2013. Statistical analysis was processed using 
X2, and P ≤ 0.05 was the statistical significance threshold. 

3. Results 

We included 179 mother and child couples. They had an average age of 33.5 ± 
2.92 years. The youngest and the oldest age were 15 and 43 respectively, all the 
ages were represented, 93% had at least middle school education level (Table 1).  

1) Maternal HIV data 
Blood donation and antenatal care were the main circumstances of discovery 

of HIV+ status (71.5%; 128/179), retention rate was very high (99%; 177/179), 
68% (121/179) of current sexual partner HIV status was unknown (Table 2). 

2) Maternal pregnancy follows up data 
Ninety-seven per cent point two percent (174/179) attended at least 4 antena-

tal care (ANC), premature delivery rate was 2.8% (5/179), 77.7% (139/179) of 
children were born vaginally, 21.2% delivered by emergency caesarean section 
not indicated for viral load which was never taken into consideration at the 
moment of delivery. None of these parameters was related to child HIV status 
(P > 0.05) (Table 3). 

Artificial milk and breast milk feeding were equally adopted in post-natal 
feeding option and were not related to new born HIV status (Table 4). 

Post-natal HIV-exposed children HIV status assessment moment. 
By 3 months post natally, 89% of HIV-exposed children had done their DBS 

DNA PCR screening, all the results were confirmed by serology (ELISA) at 18 
months of age (Figure 1). 
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Table 1. Maternal socio-demographic parameters. 

Variables (n) Frequency (%) 

Ages of HIV+ mothers (in years) 
[15 - 19[ 
[19 - 24[ 
[24 - 29[ 
[29 - 34[ 
[34 - 39[ 

≥39 
Highest educational achievement level 

Never attended school 
Primary school 

Secondary education 
University education 

Marital status 
Married 
Single 

Cohabitation with partner 
Divorced 
Widow 

 
12 
18 
29 
76 
38 
6 
 

11 
2 
88 
78 
 

82 
70 
22 
3 
2 

 
6,7 
10 

16.2 
42.5 
21.2 
3.3 

 
6.2 
1.1 
49.2 
43.6 

 
45.8 
39.1 
12.3 
1.7 
1.1 

 
Table 2. Maternal HIV related parameters. 

Variables n Frequency (%) 

Circumstances of HIV+ discovery 
During blood donation 

During current pregnancy 
Voluntary testing 

Testing during disease management 
Duration of known HIV+ status 

<4 years 
≥4 years 

Retention/adherence 
Yes 
No 

Viral load unknown 
Yes 
No 

Current sexual partner HIV status 
Unknown 
Positive 
Negative 

HAART to HIV+ partner 
Yes 
No 

 
87 
41 
29 
22 
 

169 
10 
 

177 
2 
 
0 

179 
 

121 
43 
15 
 

40 
3 

 
48.6 
22.9 
16.2 
12.3 

 
94.4 
5.6 

 
98.9 
1.1 

 
0 

100 
 

67.6 
24 
8.4 

 
93 
7 

 
The overall mother to child transmission rate of HIV was 2.2% (Figure 2). 

4. Discussion 

This study as multicentric studies had limitations due to the different medical 
environment of the concerning PMTCT centers, the quality of male partners 
data due to confidentiality and those concerning HIV-exposed children feeding 
mode collected through mother’s declaration, with corresponding bias. 
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Table 3. Evaluation of obstetrical characteristics and exposed child outcome. 

Variables n Frequency (%) 

ANC* 
<4 

4 to 8 
>8 

Gestational age on delivery (W)* 
<37 

[37 - 40[ 
[40 - 42[ 

>42 
Mode of delivery* 

Vaginal delivery 
Emergency caesarean section 

Instrumental delivery 
Birth weight (g)* 

<2500 
≥2500 

 
5 
48 
126 

 
5 

122 
52 
0 
 

139 
38 
2 
 

10 
169 

 
2.8 
26.8 
70.4 

 
2.8 
68.2 
29 
0 
 

77.7 
21.2 
1.1 

 
5.6 
94.4 

*P > 0.05; ANC: ante natal care; W: weeks. 

 
Table 4. Post-natal child feeding mode and duration parameters. 

   
Post-natal feeding** 

   
<6 months ≥6 months Total 

   
n % n % 

 

Po
st

-n
at

al
 

ne
w

-b
or

n 
fe

ed
in

g Artificial Milk feeding 39 51.31% 98 95.10% 137 

Maternal feeding 34 44.74% 5 4.90% 39 

Mixed feeding 3 3.95% 0 3.90% 3 

Total 
 

76 100.00% 103 100.00% 179 

**P > 0.05. 

 

 
Figure 1. HIV exposed-children’s age at the moment of HIV status assessment 
by DBS DNA PCR.  

 
Mother to child transmission of HIV has been a public health focus in high 

prevalence countries like Cameroon for almost two decades. Since the HIVNET 
012, first randomized trial assessing the prevention of mother to child transmis-
sion of HIV in 1999 in Uganda [9], many protocols of prevention have been  
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Figure 2. Rate of mother to child transmission of HIV*. 

 
tried, looking for a better reduction of the vertical transmission rate. Option B+ 
is the latest recommendation concerning the PMTCT, issued by WHO [10]. It is 
the first to put in place the use of HAART on pregnant women regardless of 
CD4 and viral load value, clinical stage or gestational age, taken during life. The 
recommended antiretroviral drugs used in our study were Tenofovir, lamivudine 
and efavirenz, given once daily, in a test and start approach. This recommenda-
tion is yet to be adopted in the western world. United Kingdom guidelines for 
example still relies on clinical stage, recommending ART initiation by 24 weeks 
of pregnancy if no indication for HAART [11].  

Pregnant women of all ages were represented in our sample, showing the 
magnitude of the epidemy in this country. Women aged 29 - 34 years represented 
almost half of the study population. Those aged 15 - 24 counted for 16.7% 
(20/179). The frequency of HIV + pregnant women aged 15 - 24 years in Came-
roon is unknown. That age group is more at risk than the others. In sub-Saharan 
Africa, women aged 15 - 24 made up 66% of new infections among young 
people, the highest in the world, the proportion of women aged 15 - 24 years in 
new infections varying from 29% in Western and Central Europe and North 
America to 48% in the Middle East and North Africa [12]. That low frequency 
was probably due to the fact that new cases, meaning those discovered during 
pregnancy only represented 22.9% (41/17), and, the cut-off point of our duration 
of known HIV positive status was more or less four years. A shorter period as-
sessment could have better shown the burden of HIV among pregnant women 
aged 15 - 24. Moreover, low rates of HIV diagnosis and treatment initiation 
among young people aged 15 - 24 still remains a challenge in the world [13].  

The paradigm of antiretroviral prevention of mother to child transmission of 
HIV has changed, from short course antiretroviral preventive therapies to life-
long HAART treatment, thanks to the lessons learnt from the publication of 
Cohen et al., showing the advantages of early treatment of HIV regardless of 
CD4 count [14]. Lifelong HAART is more efficient in reducing viral load and 
increasing CD4 count than option A monotherapy, reducing the risk of com-
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munity transmission, rending possible the end of the epidemy enshrined in the 
new strategy called the “three 90”.  

Circumstances of discovery of HIV status in our study revealed the difficulties 
of voluntary self-screening behavior in Africa, although living in a high preva-
lence Sub-Saharan Africa, regardless of national and multisectoral strategies in 
the fight against HIV, with voluntary HIV free of charge screening campaign. 
Less than one fifth did it through voluntary testing indeed, whereas the 2014 
Cameroon Multiple Indicators Cluster Survey (MICS) has shown that 83.4% of 
women aged 15 - 49 years knew how and where to do HIV test [15]. The HIV 
positive status had been known for less than four years for most of them. One of 
the strategies of the fight against HIV in Cameroon is to improve the accessibili-
ty of HIV care, with free of charge HIV screening for pregnant women, drastic 
reduction of CD4 count and Viral load coast, free of charge ART in a country 
without national health care insurance.  

The fear of HIV positive result, stigma, misconception of HIV testing and the 
fear of negative consequences are among major obstacles for using the testing 
services [16] [17] [18], sometimes leading to cases of refusal to provide care to 
people with HIV reported in the western world [19]. Women living with HIV 
are even more likely to experience violence [20]. A systematic review revealed 
that higher education is a common facilitator of HIV testing and, patient’s deci-
sion-making towards HIV screening can be influenced by marital dynamics, 
partner relationship and relationship with the health care services [18]. Those 
findings though not investigated in our study, probably also apply in our study 
population. 

This study has also shown the enrolment power of antenatal care, in a context 
of low HIV self-screening behavior. It also permitted the initiation of lifelong 
HAART treatment on all the 179 women for the very first time. One of the me-
thods to promote HIV testing among pregnant women is the “opt out” approach 
recommended by the CDC since 2006 [21]. It is a compulsory daily practice to-
day in Cameroon. Pregnant women are just told that an HIV test will be in-
cluded in the standard group of prenatal tests and, unless they decline, they will 
receive an HIV test. That approach is less time consuming than the “opt in”, the 
classical pretest counselling, and was the screening method adopted in this 
study. A recent review has indeed shown that “opt out” was as good as “opt in” 
in detecting new cases of HIV infection [22]. Blood donation represented the 
main screening occasion probably due to the fact that in Cameroon, two donors 
are requested by blood bank institutes before selling each pine of blood for blood 
transfusion, becoming an important HIV screening opportunity. 

One of the main problems of the new strategy is the adherence, which is the 
proportion of patients taking ART without missing any single day of prescrip-
tion over the whole pregnancy period. With this test and treat attitude, more and 
more HIV+ patients are bound to take a lifelong compelling treatment, without 
symptoms which, if there, might have strengthen the will of abiding by drug 
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prescription, in order to avoid falling seek again. Our adherence rate was surpri-
singly very high (99%). A study conducted in 2015 in the University Teaching 
Hospital, a PMTCT center also involved in this study, identified the bad percep-
tion of HIV infection, poverty, stigmatization, low involvement of the partners, 
and misunderstanding of the PMTCT as factors reducing the adherence rate, but 
it was a patient recorded data and they randomly included 61 women attending 
ANC without any consideration of their real ART adherence status in a six 
months period [23], whereas our adherence assessment was based on compute-
rized software registers. Another study of pregnant women living with HIV from 
four African countries found that women who were diagnosed with HIV before 
their pregnancy as were 77% of our sample were more likely to adhere to 
PMTCT treatment than women who tested positive during pregnancy [24]. In a 
qualitative study, Gugsa et al. identified Improved counseling at initiation, active 
follow-up counseling, women’s economic empowerment interventions, promo-
tion of peer counseling schemes as measures to improve adherence [25]. The 
hypothesis of the contribution of the strong desire of a HIV free newborn not to 
repeat the stigma raised above for the coming child, the free of charge antiretro-
viral drug taken once daily, the relatively short duration of pregnancy window 
observance assessment as compared to lifelong observance assessment and the 
therapeutic education aimed at strengthening observance as factors explaining 
this adherence not assessed in this study are to be confirmed 

The involvement of male partner is important for HIV test uptake and case 
finding [26]. For Flax et al., testing pregnant women for HIV without their hus-
bands, can lead to either hiding their status or disclosing, which may threaten 
their relationships with spouses and families [27], but cultural barriers can pre-
vent the active involvement of male partners [28], moreover, according to the 
first 90 of the “three 90” strategy which aims at enrolling at least 90% of HIV 
positive in a given community, the male sexual partner is the main target among 
the so called index testing for the elimination of the HIV epidemy [26]. Unfor-
tunately, as shown in our study, the male partner involvement was yet to be op-
timal. More than half of pregnant women were not even aware of their sexual 
partner’s HIV status, and so was probably the awareness of the male partner 
about HIV positive status of these women for the reasons raised before [29], 
raising the difficulties ahead for the full implementation of the “three 90” in 
Africa. All the HIV positive male partners were on ART probably because Ca-
meroon has indeed adopted the “test and treat” strategy. 

The majority of our study population delivered vaginally, there was no single 
case of elective caesarian section indicated for HIV status, nor need of viral load 
considerations, another advantage in resource-limited settings like Cameroon. 
Elective cesarean section has been proven to reduce the rate of mother to child 
transmission of HIV [30] and is still recommended for women with >400 HIV 
RNA copies/ml at the time of delivery in the western world [11], but this is not 
recommended anymore for the PMTCT in Cameroon. In a systematic review 
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indeed, Kennedy et al. have shown that the preventive effect of elective caesarian 
section was not statistically significant in the context of HAART and viral sup-
pression [31]. 

Although antenatal viral load was not taken into consideration for the mode 
of delivery in this study, the rate of mother to child transmission of HIV was 
very low 2.2% (4/179) as compared the 22% got from a survey in the same coun-
try [4], questioning the necessity of antenatal viral load assessment in option B+ 
not only in low resources settings as this study seems to show. The meantime to 
achieve an undetectable viral load when starting HAART during pregnancy can 
be 60 days (as short as 12 days to 168 days) [32], the time to viral suppression 
depends on the baseline viral load [33], and, in the University Teaching Center 
in Yaoundé one of the study facility, we suppressed the viral load of a pregnant 
woman diagnosed HIV+ at the 36th week with 70,000 copies/ml with the option 
B+ ART protocol used in this study within 21 days. Concerning the four cases of 
HIV+ children, we cannot exclude the possibility of in utero transmission before 
the beginning of HAART, since none of them was on pre-conceptional ART 
[34].  

One of the advantages of the option B+ in low resources environment is that it 
can be implemented in any health facility level. It only needs routine confirma-
tory HIV testing, antiretroviral drugs given by any medical personnel in a task 
shifting strategy [35]. Option A and B were indeed dependent on accessible, 
functional, and efficient laboratory services for CD4 count testing [36]. It is 
therefore an important tool for the elimination of vertical and horizontal trans-
mission of HIV [14]. 

HAART reduces milk HIV-1 mRNA which was the most frequent HIV type 
in our study more than zidovudine/nevirapine [37]. Even the three mothers who 
used the non-recommended mixed feeding had HIV free newborns.  

The issue of obstetrical, early and long term postnatal complications due to 
fetal exposure to HAART is still debated. In India, it has been shown that wom-
en on HAART without protease inhibitors as it’s the case in option B+ increased 
the risk of adverse pregnancy outcomes like preterm births and low birth weight 
children compared to AZT regimen [38]. In Cameroon, HAART initiated during 
pregnancy (option B+) was also related to low birth weight [39]. Our low birth 
weight and prematurity rate were low but our study design couldn’t allow us to 
conclude. 

5. Conclusion 

HIV during pregnancy concerned pregnant women of all ages, blood donation 
and ANC HIV screening remained the main HIV screening opportunity, 
self-decided spontaneous HIV screening behavior was rare and yet to be a rou-
tine, but once screened positive, the ART compliance was very good. The HIV 
status of the male partner was unknown. The mother to child transmission of 
HIV was very low and was not related to the number of antenatal visits, gesta-
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tional age of delivery, mode of delivery, birth weight or post-natal feeding. An-
tenatal viral load assessment in case of HAART taken for at least 4 weeks or elec-
tive caesarian section in a context of option B+ are probably outdated strategies 
for PMTCT of HIV. 
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