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Abstract

Background: Despite efforts to fight, HIV/AIDS mother-to-child transmission
of HIV-1 (MTCT), as well as abortion and infant mortality, remains a prob-
lem in sub-Saharan Africa. Indeed, a low level of CD4 and a high viral load
can be associated with these situations. The aim of this study was to deter-
mine the risk factors associated with the occurrence of MTCT, spontaneous
abortion and infant mortality in HIV-1 infected women in Ouagadougou,
Burkina Faso. This was a prospective study conducted from May 2014 to
September 2017 and involved 423 HIV-1 infected women followed at Saint
Camille Hospital in Ouagadougou, Burkina Faso. Sociodemographic data
were collected through a questionnaire. The CD4 count and HIV-1 viral load
were determined using respectively BD FACSCount and Abbott m2000rt in-
struments. Bivariate analysis and multinomial logistic regression were per-
formed for associations with a significance threshold for p < 0.05. Results:
The average age of women was 38.75 + 7.98 years. Rates of MTCT, abortion
and infant mortality were 16.31%, 30.49% and 34.75%, respectively. The
number of pregnancies was associated with the number of infant deaths (p =
0.002). A correlation between the number of pregnancies and infant mortality
was observed (p = 0.002) with a relatively high rate (28.6%) among women
who had three pregnancies. In addition, marital status was associated with
HIV-1 infection in infants (p = 0.042) and spontaneous abortion (p = 0.033).
HIV-1 infected women with low CD4 counts (less than 350 cells/pL) and
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those with viral load more than 1000 copies/mL were about twice as likely to
have an spontaneous abortion [OR (IC 95%): 2.50 (1.085 - 5.760); p = 0.03]
and [OR (95% CI): 2.16 (1.043 - 4.505); p = 0.04]. Conclusions: The results of
this study show the need to improve the treatment of HIV-1 infected women
in order to restore CD4 levels and make viral load of HIV-1 undetectable.
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1. Introduction

Human immunodeficiency virus type 1 (HIV-1) continues to affect many people
worldwide despite prevention and antiretroviral therapy (ART). In 2016, 36.7
million (30.8 million - 42.9 million) people was living with HIV/AIDS [1] in the
world. In the same year, the number of women (15 years and older) and children
(<15 years) infected with HIV-1 was estimated at 17.8 million (15.4 million -
20.3 million) and 2.1 million (1.7 million - 2.6 million) respectively [1].

In Burkina Faso, the rate of adherence of pregnant women to the prevention
of mother-to-child transmission of HIV-1 (PMTCT) was 86.14% in 2015, still
below the national target of 90%. In addition, the residual rate of MTCT de-
creased from 5.30% in 2014 to 4.95% in 2015 [2]. The MTCT of HIV-1 is always
real because most of serodiscordant couples or those living with HIV-1 are sex-
ually active and express the desire to have children [3] [4]. A combination of ARV,
elective cesarean, and abstinence from breastfeeding can significantly reduce
MTCT [5]. When the HIV status of the pregnant woman is known, midwives
can take precautions to avoid possible complications that may lead to transmis-
sion of the virus to the baby during delivery. Despite these preventive measures,
some children may be infected either during pregnancy, childbirth or breast-
feeding [6] [7] [8]. Several studies have shown that age, undetectable viral load,
and high CD4 T-cell counts were associated with reproductive desire in couples
living with HIV-1 [9] [10]. It should be noted that there are cases of spontaneous
abortions and stillbirths due to complications that can be caused by HIV-1 in-
fection [11] [12].

However, other studies have found that high viral load is a high risk factor for
the loss of the baby in HIV-1 infected pregnant women [13]. In Burkina Faso, no
study has yet been conducted about the association of risk factors related to de-
sire for children, MTCT and infant mortality. Therefore, the objective of this
study was to identify the risk factors for these complications in order to streng-
then the prevention and treatment strategies in HIV-1 infected pregnant women

and their children in Burkina Faso.

2. Material and Methods

1) Type and period of study
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It was a prospective study that took place from May 2014 to September 2017

at Saint Camille Hospital in Ouagadougou, Burkina Faso.

2) Study population

This study involved a cohort of 423 HIV-1 infected women followed at Saint
Camille Hospital in Ouagadougou as part of the PMTCT strategy. Patients are
selected according to HIV-1 status and availability of sociodemographic and clin-
ical data. Data such as age, profession, marital status, number of infants HIV-1
positive, number of spontaneous abortions, number of children who died, and
adherence to ART were collected through a questionnaire.

3) Determination of CD4 T cell count and HIV-1 plasma viral load

Whole blood samples were taken in two EDTA tubes. The first tube was used
for determination of CD4 T cell count using BD FACSCount (BD Dickinson,
CA, USA) while the second tube was centrifuged at 5000 rpm for 5 minutes, to
collect plasma that was used to quantify the HIV-1 plasma viral load on the Ab-
bott m2000rt instrument (Abbott Laboratories, USA) according manufacturer’s in-
structions.

4) Statistical data analysis

The data was analyzed using IBM SPSS software version 21.0. The Chi square

test was used for comparisons. Bivariate analysis and multinomial logistic re-
gression were used for the associations. The difference was considered statisti-
cally significant for p < 0.05.

5) Ethical considerations

This study has been approved by the Ethics Committee for Health Research in
Burkina Faso (deliberation N°2014-7-084). All participants gave their free and

informed consent. Anonymity and confidentiality have been respected.

3. Results

1) Sociodemographic and biological characteristics

In this study, the age of women was between 19 to 64 years with a mean age of
38.75 + 7.98 years. Of them, 68.1% (288/423) were married and 52.5% (222/423)
were illiterate.

The mean CD4 count was 449.98 + 240.98 cell/uL. In this study, 40.4% of
women had a CD4 count less than 350 cell/ pL while 44.7% had a plasma viral
load more than 1000 copies/mL.

2) Rates of MTCT, spontaneous abortion and death of children

This study reported a mother-to-child transmission rate of 16.31% (69/423).
The rate of spontaneous abortion and child mortality were 30.49% (129/423)
and 34.75% (147/423) respectively.

3) MTCT, number of spontaneous abortions and number of deceased
children according to sociodemographic parameters

Analysis of the results showed a significant difference between the number of
pregnancies and the number of spontaneous abortions (p < 0.001). Women who

had 4, 5 or 6 pregnancies had at least 2 spontaneous abortions. An association
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between the number of pregnancies and the number of deceased children (p =
0.002) was also found. In fact, women who had 3 pregnancies recorded the most
infant mortality (28.6%) (Table 1). There was also an association between the
marital status of women and the number of children borned HIV-1 positive (p =
0.042) and the number of spontaneous abortions (p = 0.033). Married women
had the highest number of children borned HIV-1 positive (52.2%) and the
highest number of spontaneous abortions (53.5%). There was no statistically
significant difference between the occupation of women and the number of
children infected with HIV-1, the number of spontaneous abortions and the
number of deceased children. But the illiterate women had the most HIV-1 in-
fected children, the most spontaneous abortion and the most deceased children.
Also, there was no association between the age of women and MTCT, sponta-

neous abortion and infant mortality (Table 1).

Table 1. Bivariate analysis of sociodemographic parameters with number of children borned HIV-1 (+), spontaneous abortion

and children dead.
Number of
children borned a1 Number of sPontaneous Total p-value Number of children dead Total p-value
ol value abortions (n = 129) (n = 147)
HIV-1(+) (= g9)P
1 2 1 2 3 1 2 3

20-30
31-40
41-50
> 50

Total

Total

Illiterate
Primary
Secondary
University

Total

15(21.7)  0(0.0)
27 (39.1) 3 (43)
12 (17.4) 9(13.0)

3(43) 0(13.0)

57 (82.6) 12 (17.4)

21(33.3) 0(0.0)
6(9.5 3(48)
15(23.8) 6(9.5)
9(14.3)  0(0.0)
3(48) 0(0.0)
0(0.0) 0(0.0)

54 (85.7 27 (14.3)

30 (43.5) 3 (4.3)
12(17.4) 3 (43)
9(13.0) 0(0.0)
6(87) 6(8.7)

57 (82.6) 12 (17.4)

15 (21.7)

30 (43.4)

21 (30.4)
3 (4.3)

69 (100)

21(33.3)
9 (14.3)
21(33.3)
9 (14.3)
3 (4.8)
0(0.0)

63 (100)

33 (47.8)
15 (21.7)
9 (13.0)
12 (17.4)

69 (100)

Age (years)

15(11.6) 0(0.0) 3(2.3) 18(13.9) 12(82) 0(0.0) 0(0.0) 12(8.2)

48 (37.2) 0(0.0) 6(4.6) 48 (41.8) 42(28.6) 39 (26.5) 3(2.0) 84(57.1)
0.172 36 (27.9) 6(4.6) 0(0.0) 42(325) 0295 9(6.1) 24(16.4) 3(2.0) 36(245) 0.509

12(9.3) 0(0.0) 3(23) 15(11.6) 9(6.1) 6(41) 0(0.0) 15(10.2)

111 (86.0) 6 (4.6) 12 (9.2) 129 (100) 72 (49.0) 69 (47.0) 6 (4.0) 147 (100)

Number of pregnancies*

6(47) 0(0.0) 0(0.0) 6(4.7) 24(163) 3(2.0) 0(0.0) 27(18.3)
18(14.0) 0(0.0) 0(0.0) 18 (14.0) 18 (12.2) 24(16.3) 0(0.0) 42 (28.5)
57 (44.2) 0(0.0) 0(0.0) 57 (44.2) 12(8.2) 42(28.6) 3(2.0) 57 (38.8)

0.642 24 (18.6) 0(0.0) 3(2.3) 27(20.9) <0.001 15(10.2) 0(0.0) 0(0.0) 15(10.2) 0.002

6(47) 6(47) 6(4.7) 18(14.0) 0(0.0) 0(0.0) 3(20) 3(2.0)

0(0.0) 0(0.0) 3(23) 3(23) 0(0.0) 3(20) 0(20) 3(2.0)

111 (86.0) 6 (4.6) 12 (9.2) 129 (100) 69 (49.0) 72 (47.0) 6(4.0) 147 (100)
Education

61 (48.8) 6(4.6) 9(7.0) 78 (60.5) 33(224) 36 (24.5) 6(4.1) 75(51.0)

39(30.2) 0(0.0) 3(2.3) 42(32.5) 21(14.3) 15(10.2) 0(0.0) 36 (24.5)

0.149 6(4.6) 0(0.0) 0(0.0) 6(4.6) 0481 3(20) 9(6.1) 0(0.0) 12(8.1) 0.480
3(23)  0(0.0) 0(0.0) 3(2.3) 15(102) 9(6.1) 0(0.0) 24 (16.1)
111 (86.0) 6 (4.6) 12 (9.2) 129 (100) 72 (49.0) 69 (47.0) 6 (4.0) 147 (100)

Marital status
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Continued
Single 12 (17.4) 0(0.0) 12(17.4) 6(13.9) 0(0.0) 0(0.0) 6(13.9) 7 (14.3) 3(6.1) 0(0.0) 10(20.4)
Divorced 3 (4.3) 0(0.0) 3(4.3) 7(16.3) 1(2.3) 0(0.0) 7(18.6) 1(2.0) 1(2.0) 1(.0) 3¢(6.1)
Married 36(52.2) 6(8.7) 42(60.9) 0.042 23(53.5) 1(2.3) 3(7.0) 27(62.8) 0.033 15(30.6) 18(36.7) 1(2.0) 34(69.4) 0.283
Widow 6 (8.7) 6(8.7) 12(17.4) 1(2.3) 0(0.0) 1(23) 2(4.6) 0 (0.0) 2(41) 0(0.0) 2(4.1)
Total 57 (82.6) 12 (17.4) 69 (100) 37 (86.0) 2(4.6) 4(9.2) 43(100) 24 (49.0) 23 (47.0) 2(4.0) 49 (100)

*The total number of children borned HIV-1(+) in relation to the number of pregnancies is 21 because the cases of absence of pregnancy (0 pregnancy) thus
0 child HIV-1(+), 0 spontaneous abortion and 0 death could not be considered in the table.

4) Risk factors associated with MTCT, spontaneous abortion and children
dead

Multinomial logistic regression revealed that women with low CD4 T cell
counts (<350 cells/uL) were statistically twice as likely to have a spontaneous
abortion [OR (95% CI): 2.50 (1.085 - 5.760); p = 0.03]. Similarly, those with a
viral load more than 1000 copies/mL were twice as likely to have a spontaneous
abortion [OR (95% CI): 2.16 (1.043 - 4.505); p = 0.04] (Table 2). At the level of
education, illiterate women were fourteen times more likely to transmit HIV-1
infection to their baby [(OR (95% CI): 14.00 (1.149 - 179.555), p = 0.039]. Mar-
ried women were about eleven times more likely to have a spontaneous abortion
(OR (95% CI: 10.7 (1.387 - 82.033), p = 0.023) (Table 2). In this study, no risk
has been associated with the mortality of children born from HIV-1 infected
mothers. This study showed no risk for MTCT, spontaneous abortion and infant

mortality with the age of women.

4. Discussion

This study, conducted for the first time in Burkina Faso, showed a high rate of
MTCT of 16.31%. This rate was significantly higher than the national rate of
4.95% reported in 2015 [2]. It also reported a spontaneous abortion rate of 30.49%
and 34.75% of infant mortality rate for infant born from HIV-1 infected mothers.
In addition, the number of spontaneous abortions was significantly associated
with the number of pregnancies. Indeed, the study showed that women who had
at least four pregnancies had more than two spontaneous abortions. This means
that as the number of pregnancies increases, the risk of spontaneous abortion is
high. The high number of pregnancies is explained by the strong desire for re-
production in HIV-1 infected women [10]. A significant relationship was also
found between marital status and number of abortions and number of children
deceased. The rate of MTCT was higher among married women (52.2%) as well
as the number of abortions (3 cases of abortions). Marriage and the high number
of pregnancies are factors that express an active sex life and thus reflect a strong
desire for children among HIV-1 infected couples. In Burkina Faso, a demo-
graphic and health survey conducted in 2010 showed that the desire for children
is quite high among women in general, including HIV-1 infected women [14].

The spontaneous abortion rate found in our study is very high, even
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Table 2. Multinomial logistic regression of factors associated with MTCT, spontaneous abortion and infant mortality in relation

to the sociodemographic characteristics of the study population.

Characteristics MTCT (n = 69) Spontaneous abortion (n = 129) Infant mortality (n = 147)
n (%) OR (CI 95%) p-value n (%) OR (CI 95%) p-value n (%) OR (CI 95%) p-value
Age (years)
20 - 30 15(21.7) 0.2 (0.020 - 1.956) 0.167 18 (13.9) 0.90 (0.207 - 3.907)  0.88 12 (8.2) 1.94(0.409 - 9.242)  0.40
31-40 30 (43.4) 0.47(0.056 - 4.057)  0.498 54 (41.8) 0.60(0.178-2.025) 0.41 84 (57.1) 0.87(0.265-2.874) 0.82
41-50 21 (30.4) 0.33(0.037-2.985) 0.322 42 (32.5) 1.09(0.305-3.938) 0.90 36(24.5) 1.03(0.284-3.707) 0.97
>50 3(4.3) - - 15 (11.6) - - 15 (10.2) - -
Number of pregnancies*
1 21 (33.3) - - 6(4.7)  0.07(0.003-1.747) 0.11 27(18.3) 0.08 (0.003 -2.603) 0.16
2 9 (14.3) - - 54 (14.0) 0.2 (0.011 - 3.661) 0.28 42 (28.5) 0.47 (0.027 - 8.464) 0.61
3 21 (33.3) - - 57 (44.2) 0.79 (0.046 - 13.501) 0.87 57 (38.8) 0.64 (0.037 - 11.020) 0.76
4 9 (14.3) - - 27 (20.9) 2.25(0.111-45.723) 0.60 15(10.2) 0.79 (0.046 - 13.50)  0.87
5 3 (4.8) - - 18 (14.0) - - 3(2.0) 0.62(0.031-12.410) 0.76
6 0 (0.0) - - 3(2.3) - - 3 (2.0) - -
CD4 (cells/pL)
<350 30 (43.5%) 1.25(0.454 - 3.445) 0.66 30(23.3) 2.50(1.085-5.760) 0.03 60 (40.8) 0.87(0.408 - 1.875) 0.73
350 - 500 15 (21.7%) 1.22 (0.361 - 4.149) 0.74 33(25.6) 1.48(0.571-3.846) 0.42 21(14.3) 0.48(0.174-1.307) 0.15
>500 24 (34.8%) - - 66 (51.2) - - 66 (44.9) - -
VIH-1 viral load (copies/mL)
>1000 30 (43.5%) 1.13 (0.461-2.760) 079  12(9.3) 2.16(1.043-4.505) 0.04 12(8.2) 1.02(0.513-2.038) 0.95
Education
Illiterate 33 (47.8) 14.00 (1.149 - 179.555) 0.039 78 (60.5) 6.5 (0.800 - 52.820) 0.080 75 (51.0) 0.32 (0.094 - 1.077)  0.06
Primary 15 (21.7) 7.556 (0.614 - 93.006) 0.114 42 (32.5) 6.6 (0.789 - 57.250) 0.081 36 (24.5) 0.31 (0.085 - 1.147)  0.08
Secondary 9 (13.0) - - 6 (4.6) 1.8 (0.148 - 23.070) 0.634 12 (8.1) 0.23(0.046 - 1.125)  0.69
University 12 (17.4) - - 3(2.3) - - 24 (16.1) - -
Marital Status
Single 12(174) 3.3(0.634-17.518) 0.155 6(13.9) 1.3(0.220 - 8.099)  0.755 10(20.4) 2.8(0.497 - 16.427) 0.239
Married 3(4.3) 6.6 (0.597 - 74.504)  0.123 7 (18.6) 10.7 (1.387 - 82.033) 0.023 3(6.1) 1.5(0.195-11.536) 0.697
Divorced 42(60.9) 3.9(0.976-15.619) 0.054 27(62.8) 1.6(0.312-7.847) 0.586 34 (69.4) 2.29 (0.461 - 11.416) 0.310
Widow 12 (17.4) - - 2 (4.6) - - 2 (4.1) - -

OR = Odds ratio, CI 95% = Confidence interval to 95%.

though these women are on highly active antiretroviral therapy (HAART). In-
deed, some authors have reported that miscarriages, ectopic pregnancies and
stillbirths are common among HIV-infected women (some of whom are on ART)
compared to HIV-1-negative women [15] [16]. This is supported by other au-
thors who have shown that HIV-1 infection in women is associated with an in-
creased risk of adverse birth outcomes, even if they are on ART [17] [18] [19]. It
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should be noted that most HIV-infected women have been infected during their
youth because of their active sex life and may have an unwanted pregnancy and
decide to end it [20]. Studies have shown that HIV-1 infected pregnant women
were four times more likely to lose their pregnancies than those who were not
infected [21]. In this study, married women were about eleven times more likely
to have a spontaneous abortion and had the highest number of spontaneous
abortions. This could be explained by factors such as psychological weight when
they are declared HIV-1 positive during pregnancy, discrimination, fear of giv-
ing birth to an infected child and lack of support from the husband. Moreover,
our results showed that HIV-1 infected women with low CD4 counts (<350
cells/pL) and a viral load more than 1000 copies/mL are twice as likely to have a
spontaneous abortion. Indeed, these two factors can influence the course of
pregnancy. In Brazil, a study showed that the risks of complications was very
high for the mother and the foetus, when the mother develops an opportunistic
disease related to HIV-1 and when the CD4 T lymphocyte counts are less than
200 cell/uL [22]. A higher plasma viral load is a marker of disease severity in the
mother, and has been associated with adverse birth outcomes [13] [19] [23].
That is why it is important to achieve the third objective 90 of UNAIDS in 2020
about the suppression of viral load because this will avoid certain risks of com-
plications during pregnancy such as spontaneous abortion. The illiterate women
in our study were about 14 times more likely to transmit HIV-1 infection to
their baby. This could be explained by ignorance of ways of PMTCT and con-
traceptive methods. Our study showed a correlation between the number of
pregnancies and the occurrence of death of children born from HIV-1 infected
mothers. Indeed, those who had 3 pregnancies had the most two deaths of
children. We did not find an association between the number of infant who died
with age, the CD4 T cell count, and the viral load of mothers. In contrast, in the
United States, one study reported that age, CD4 T-cell count, race/ethnicity of
HIV-1-infected mothers were associated with childhood death [24]. In the same
study, some children died from opportunistic infections (cytomegalovirus, liver
disease, pneumonia, sepsis). But, it is important to note that since 2010, there
has been a 33% decrease in new HIV-1 infections among children in West and
Central Africa [1]. It can be expected that the recent ART guidelines of WHO,
which recommend treatment for all HIV-infected persons, will be an important
structural intervention for the elimination of mother-to-child transmission, and
therefore zero HIV-1 infected children and zero death [25].

One of the limitations of our study is that we could not have information on
whether or not the deceased children were on treatment, whether they had op-
portunistic infections or not, their age at death, which could have allowed us to
deepen our analysis. Also, all women were on ART and most of them had good

compliance.

5. Conclusion

This study identified risk factors associated with MTCT, spontaneous abortion
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and infant mortality. It showed that the number of pregnancies among women
was associated with both spontaneous abortion and infant mortality. Marital
status was associated with MTCT and child deaths. This study also showed that
low CD4 T cell counts and high viral load as well as marital status are high risk
factors for abortion. Similarly, lack of education was a high risk factor for
MTCT. It is therefore important to strengthen information and awareness about

PMTCT and improve the treatment of HIV-1 infected women in Burkina Faso.
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