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Abstract

Objectives: To determine the prevalence of HBV, HCV and HIV in pregnant women and identify risk
factors. Materials and Methods: Descriptive and analytical study on pregnant women in the com-
munity Maniema (DRC) between 24 June and 24 July 2013. We enrolled a total of 581 pregnant
women. Results: Prevalence among pregnant women was 4.1% (2.5% to 6.3%) for HIV, 5.9% (3.9%
to 8.4%) for the HBsAg and 4.1% (2.5% to 6.4%) for hepatitis C. The risk factor was for HIV, blood
transfusion history in women. For HBsAg the main risk factor was the tattoo history and no statis-
tically significant factor was found for hepatitis C. Conclusion: To reduce the risk of transmission
of hepatitis from mother to child, all pregnant women should be screened prenatally. A streng-
thening of routine screening of blood products must be done and a health education of the popula-
tion on the mode of contamination should be conducted.
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1. Introduction
Viral infections in pregnant women are responsible for morbidity and mortality proven in the mother-child pair
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[1]. Viral hepatitis is the leading cause of acute or chronic liver disease worldwide. The chronicity is even more
common than infection occurs at an early age, especially in cases of neonatal contamination mainly for hepatitis
B [2] [3]. This chronic infection is the leading provider of cirrhosis, liver failure and hepatocellular carcinoma,
causes of early death among children. Vertical transmission of HBV is prevented by vaccination with efficiency
greater than 90% while no vaccine is available for HCV. Viral hepatitis B, C and HIV infection is a worldwide
public health problem [4]-[6]. The global prevalence is distributed as follows: 5.4% for HBV, 1% for HIV infec-
tion and 3% for hepatitis C [2] [7]. Viral hepatitis B and C have a ubiquitous but irregular distribution thus
drawing the world into small area (<2% for HBV and between 1% to 2.5% for HCV), intermediate (2% - 7% for
HBV and 2.5 to 10% for HCV) and high endemicity (> 8% for HBV and> 10% for HCV) [8]-[10]. In theory, the
Democratic Republic of Congo (DRC) is a country of high endemicity area for hepatitis B and C. According to
recent data in the country among blood donors, the overall seroprevalence of HIV, HBV and HCV was respec-
tively 2.9%, 1.6%, 0.2% [10], but there is no published data in pregnant women. Yet a better knowledge of the
epidemiology of these viruses is important to enable early identification of its magnitude and the main risk fac-
tors in the group of pregnant women in order to assess the level of risk of vertical transmission and to take spe-
cific measures. The aim of our study was to determine the seroprevalence of HBV HCV and HIV in pregnant
women and to identify potential risk factors.

2. Methodology
2.1. Framework of the Study

This is a transversal study referred to descriptive and analytical in pregnant women during the period from 24
June to 24 July 2013, conducted in the two health zones of the city of Kindu in the Democratic Republic of
Congo (zones Health Kindu and Alunguli) and two rural areas (Kasongo and Kunda). These four health areas
include 46 health areas in total; 33 easily accessible health areas were the subject of the investigation. These four
areas were chosen because of the presence of the program for the prevention of transmission from mother to
child of HIV and geographical accessibility. Kindu is the capital of Maniema province while other health areas
within the province, it is the Central East of the Democratic Republic of Congo. This province is one of 11
provinces of the DRC. It has an area equal to 132,250 square kilometers and 2,038,471 inhabitants, with a den-
sity of 15 inhabitants/lkm?. Maniema is divided into 18 health zones responsible for providing primary health
care to the population, and assistance of 1st and 2nd level health facilities. These areas have a total of 274 health
areas. However, in general, the proportion of health centers offering a minimum package of comprehensive ac-
tivities is low. The general referral hospitals are under-equipped and quality of complementary package of activ-
ities offered by these hospitals do not meet national standards.

2.2. Study Population

We conducted a survey of households. We made the calculation of the number of households approximately
deduct the number of pregnant women hoping to have at least one pregnant woman per household. The size of
the calculated sample was of 324 based on a proportion of pregnant women with HIV to 3.5% nationally [11]
and an accuracy of 2%. After multiplication by a sampling effect of two, a total of 648 households was included.
The first step was to decide to households in 33 clusters (health area), each cluster containing at least 20 house-
holds. A selection of health areas (cluster) on the basis of a list of all the health areas of the 4 health zones that
had been drawn up in alphabetical order was carried out with probability proportional to the population size of
the areas health. The second step was to make a selection of villages/streets in the health areas selected in the
first stage. After drawing up an alphabetical list of villages or avenues, a random draw proportional to the size of
the population of the villages/avenues was performed on average 4 villages/streets by health area were included.
Thus 138 villages were selected representing 12% of all villages/streets. The number of households to be sur-
veyed in the villages/avenues selected was obtained by dividing the number of required households (20 house-
holds) by the number of avenues/villages selected. The investigation team consisted of 4 people per health area:
the supervising physician, a nurse, a laboratory technician and a plot of reliever recruited in the community. The
investigation team visited the village center/avenues selected and chose a direction at random following the pen
tip tossed and applied a systematic sampling type: in the selected travel direction The first household was the
one that matched the random number drawn between 1 and the sampling interval was determined by the number
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of households in the village (known in advance by the plot reliever) on the number of households to be surveyed.
The selection thus increased from household to household by adding the sampling interval k in the household
corresponding number last visited up to the number of households required for this village/this avenue. From
this set we selected households that had a pregnant wife and that the latter had freely agreed to participate in the
survey. So we have reached a total of 581 pregnant women, the proportion of non-respondents less than 1%. The
following parameters were studied: age of the woman, the woman’s level of education, marital status, place of
origin of women, history of blood transfusion or tattooing/scarification, total number of pregnancies, age preg-
nancy, husband’s occupation, level of education of the husband, serology results of HBV, HIV and HCV.

Aspects ethics were complied in sens, the study participation was voluntary after a clear explanation and ver-
bal approval was obtained.

2.3. Serology

Serodiagnosis on each sample was taken from the following reagents: a) HBV: HBsAg DetermineTM, Inverness
Medical Japan Ltd.; b) HCV: Orgenics Ltd, Medical Innovations Group, Israel ¢) HIV: DetermineTM HIV-1/2
Abbott. A blood sample was collected in a coded tube without anticoagulant and kept at room temperature. After
complete coagulation, it was centrifuged to settle the serum. We used e rapid test for screening anti-HIV1/2 an-
tibodies, for detecting the surface antigen of hepatitis B (AgHbs) virus and for the detection of hepatitis C virus
antibodies.

2.4. Statistical Analysis

Data were coded using the SPSS Version 20 software. Some variables were transformed for analysis. The age of
the pregnant woman was grouped into 4 categories (20 years or younger, between 21 and 30, between 31 and 40
and 41 and over), marital status was presented in 4 categories (single, common-law, married and separated/wi-
dowed/divorced) for description but dichotomized for the bivariate analysis (couple lives and living alone), the
level of women’s education was categorized into 3 groups (without primary, secondary/university), the level of
education of the husband into four groups (without primary, secondary, higher) and occupation of husband into
3 groups (without, private and state’s official) for the sample description and the following analyzes, into two
groups: without/official and private.

Descriptive analysis was made as proportions for categorical variables, median, minimum and maximum for
the age of the woman, age of pregnancy and the number of pregnancies. To analyze the association between the
presence of viral markers and potential risk factors the chi-square test of Pearson was applied, the chi-square
trend was applied in the case of increasing or decreasing proportions according to categories ordered. Odds ra-
tios (OR) and their 95% confidence intervals (95% CIs) were calculated. The Fisher exact test was used when
the conditions for application of the chi-square test of Pearson were not met. The statistical significance chosen
was p < 0.05.

3. Results
3.1. Presentation of the Sample

Seventy-three percent of pregnant women who participated in the study were age less than 30 years. The median
age of women in the sample was 25 years and in 81% of cases, these women were married. They lived mainly in
rural areas (79%) and 24% of them had never been to school. In terms of personal history, 6.5% had a tattoo or
scarification and 7% had received a blood transfusion in the last delivery. The median age of the current preg-
nancy and the total number of pregnancies were 5 months and 3 pregnancies respectively. As for the husband of
pregnant women, 17% had not done a study and 3% were unemployed (Table 1).

3.2. Prevalence and Determinants of HIV, HBV and HCV in Pregnant Women

HIV prevalence was higher than that of the entire sample (4.1% with a 95% CI1 2.5% to 6.3%) in the group of
women with a history of transfusion (15.6%), pregnant from the urban areas (7.0%), women whose husband
had a primary level of education (8.1%) or secondary (5.0%). However the only variable associated with statis-
tically significantly with the presence of HIV was the transfusion history (p = 0.02) as shown in Table 2. The
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Table 1. General profile of the pregnant woman in the Maniema province in 2013.

n % Median (min-max)
Age (in years) 579 25 (15 - 48)
<20 27.2
21-30 453
31-40 23.4
41 et plus 4.2
Marital status 578
Single 8.1
Union 6.7
Married 80.6
Separated/widowed/divorced 45
Women’s Studies level 575
Primary 36
Higher Secondary 40.2
Without 238
Woman original middle 581
Urban 21.2
Rural 78.8
Pregnancies 524 3(1-14)
Age of pregnancy in months 524 5(1-10)
Transfusion history at last birth 520 6.9
Husband study level 546
Primary 17.6
Secondary 44.9
University 20.7
Without 16.8
Husband occupation 545
Without 2.9
Private 66.8
Official of the state 30.3

seroprevalence of hepatitis B and C in pregnant women were 5.9%, respectively (95% CI 3.9% to 8.4%) for
HBYV and 4.1% (95% CI 2.5% to 6.4%) for antibodies to HCV and 3 women out of 455 were co-infected with
both viruses.

For hepatitis B, we observed a strong statistically significant association with the history of tattooing in
women during the 12 months preceding the survey OR = 5.8 (95% CI 2.2 to 14.7) (Table 2). Depending on oth-
er variables we did not notice any difference in distribution of the prevalence of HBV, although the prevalence
of HBsAg was significantly higher in women with a history of transfusion (12.5%, OR = 2.3) and among wom-

en living in couple (8.2%, OR = 4.2).
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Table 2. Prevalence and determinants of HIV, HBV and HCV in pregnant women.

Total
Age of woman (year)
<20
21-30
31-40
41 et plus
Marital status
Lives couple
lives alone
Women'’s studies level
Without
Primary
Higher Secondary
Transfusion last birth
Yes
Not
Tattoo the last 12 months
Yes

Not

Original environment of
women

Urban
Rural
Husband of instruction
Without
Primary
Secondary
University
Husband occupation
Without/state’s official

Private

467

132
195
115
23

402
65

121

158

184

32
393

33
376

100
367

84
74
180
101

154
293

HIV+

number % OR (ICa95%) p

41

071"
23 1

56 2.5 (0.7 - 11.6)

35 1.5(0.3-8.4)

4.3 1.9(0.07 -19.1)

*

0.98
42 1.4(0.4-9.0)
3.1 1

0.25™
0.8 1
s SLS
43 *ino

0.02"
15.64.9 (1.5-14.5)
35 1

0.99"

3 0.6(0.08-4.8)

48 1
0.09
7 22(08-58)
33 1
058"
24 1

8.1 3.6 (0.7 - 26.6)

5 2.1(0.5-14.9)

2 0.8(0.08-8.1)
0.08"
19 1

54 2.9(0.9 - 12.6)

460

129
192
114
23

399
61

119

154

183

32
389

33
371

98
362

83
72
177
100

152
286

HBV+

number % OR (ICa95%) p

5.9
0.26™
7 1
6.3 0.8(0.4-22)
53 0.7 (0.2-2.2)
0 00(0.0-22)
0.23"
8.2 4.2 (0.6-31.4)
35 1

0.50™
42 1
6.5 1.6 (0.5-5.2)

6.6 1.6 (0.5-5.2)

0.14"
12.5 2.3 (0.7-7.0)
5.9 1

0.001"
24.25.8 (2.2-14.7)
5.1 1

0.27
8.2 1.6(0.7-38)
5.2 1
0.064™
3.6 1
42 12(0.2-6.9)
6.2 1.7 (0.5-8.1)
10 2.9 (0.8-13.7)
0.72"
5.3 1

6.6 1.3(0.5-3.2)

458

130

190

113
23

395
63

119

154

180

32
386

31
371

95
363

83
72
176
99

151
284

HCV+

number % OR (ICa95%) p

41
0317
46 1
53 1.1(0.4-35)
1.8 0.4 (0.05-1.8)
43 09(0.0-6.7)
0.49"
46 2.9(0.4-22.6)
1.6 1

0.39™
1.7 1
5.8 3.6 (0.8 -24.9)

4.4 2.7(0.6-18.8)
0.09"
12,535 (0.9 - 10.8)
39 1
0.38
0  Unspecified
5.1 1
0.09
74 23(09-6.1)
33 1
0.44™
3.6 1
6.9 1.9 (0.4 - 10.4)
51 1.4(04-6.7)
2 05(0.06-3.7)
0.55"
33 1

49 14(05-4.4)

“Fisher’s exact test; ~"Chi-square trend.

According to hepatitis C as shown in Table 2, we have not noted a statistical association with the variables
studied. Nevertheless, we observed strong associations between HCV and HIV status to certain variables. This
was the case for marital status (single versus married: OR = 2.9), blood transfusion history (yes vs no: OR = 3.5),
place of residence (urban vs. rural: OR = 2.3) and the level of education (primary vs without: OR = 3.6, and
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secondary/tertiary vs without: OR = 2.7).

4. Discussion

In the Democratic Republic of Congo in general and in the province of Maniema, there is very little data on
prevalence of hepatitis B and C, mainly in the group of pregnant women. Our study objective was to evaluate
the seroprevalence of HBV, HCV and HIV in pregnant women and to determine risk factors. Seroprevalence
was 4.1% for HIV, 5.9% for HBV and 4.1% for HCV. HIV seroprevalence found in this study is higher than that
provided by the data of the HIV serosurveillance in Maniema province (3.1%) and estimates of HIV prevalence
in pregnant women at the national level (3.5%) [11]. The difference can be explained by the fact that our survey
was conducted in the general population as the two results (national and serosurveillance) are in sentinel sites
used by pregnant women. Our HIV prevalence is lower than that observed in studies conducted in Pointe Noire
(7.6%) and Ethiopia (6.6%) [1] [12]. HIV prevalence among pregnant women appears to be a good reflection of
the prevalence in the general population in the latter two countries, the overall prevalence is also higher than that
of the DRC.

In our study the risk factor significantly associated with HIV-positive pregnant women had a recent history of
blood transfusion as have mounted other studies [1] [12]-[15]. This again puts in evidence the whole problem of
the high risk faced by recipients of blood products in Sub-Saharan Africa. [16] Maniema is a province of the
DRC in poorer health infrastructure, especially those involved in blood safety.

The surface antigen of hepatitis B is a good marker to evaluate the prevalence of hepatitis B in the population
[10] [17]. In our study we found a prevalence lower than of countries located in highly endemic area. It is less
than that found in Pointe Noire but is approaching found in studies in Tunisia and in certain African Arab coun-
tries that are part of medium-prevalence countries [1] [2] [18] [19]. It still remains far higher than the prevalence
found in some Western countries such as France (0.54%) [20] and Spain [21] (0.1%). Despite the low frequency
of HBsAg in our series compared to other African series, porting of HBsAg in pregnant women remains a con-
cern especially if one knows that any woman with HIV can transmit HBV HBsAg its child throughout the preg-
nancy as in the perinatal period [3] [17] [22]. This fear persists especially as screening for viral marker that is
not systematically conducted in antenatal clinics in our country. Our study showed tattooing or scarification as
the main risk factor. This risk factor (tattoo) was also found in studies in Mali and Ethiopia [12] [17].

The seroprevalence of hepatitis C was 4.1% in our study, but no statistically significant association was ob-
served with the factors considered while most studies of risk factors for hepatitis C in pregnant women or in
another group showed some relation to history or tattoo, or blood transfusion, or abortion [1] [19] [23] [24].

The difference between our results and those of other studies on the prevalence of HIV, HBV and HCV and in
the detection of certain risk factors of these viruses could be explained in part by differences in the characteris-
tics anthropometric and socio-cultural populations studied and partly by methodological differences. Our study
its purpose because it had set a goal to make an inventory on the seroprevalence of these three viruses in the
group of pregnant women in the province of Maniema.

5. Conclusion

This study showed that the three viruses HIV (4.1%), HBV (5.9%) and HCV (4.1%) are frequent in the group of
pregnant women and remain a public health problem. Like what is done in the HIV control program to reduce
transmission from mother to child, all pregnant women should be screened for HBV and HCV during prenatal
consultations. As in other studies, we identified a history of blood transfusion as a risk factor for HIV infection
and body tattoo as a risk factor for HBV infection. This implies that the organization of blood transfusion ser-
vices should be enhanced by systematic screening of these markers for the whole blood bag to ensure safe blood
transfusion recipients. To this must be added a health education about the modes of transmission of these viruses
in the general population and especially among women.
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