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Abstract
Background In Cameroon, Human Immunode�ciency Virus (HIV), Hepatitis B (HBV) and C virus (HCV) are
highly endemic to the pregnant woman. These viruses pose a high risk of vertical transmission and have
been reported as the most important causes of maternal mortality. The aim objective of this study was to
determine the hepatitis B, C and HIV virus co-infection among pregnant women in the Ba�a health district.

Methods A cross-sectional study was conducted from may to july 2018 in 145 pregnant women attending
the health district of Ba�a. HIV was diagnosed and con�rmed using the Determine and Oraquick HIV1/2,
HBV by NOVA test (HBV Multi Panel One Step) and HCV by ACCURATE test. Statistical analysis was
performed using the Epi info software version 7.2.1.0. Furthermore, statistical association was performed
using Odds Ratio (OR) and Fisher Exact test where appropriate, with corresponding 95% con�dence
interval (CI). The probability was considered statistical signi�cant for all values p<0.05.

Results The average age was 25 ± 5.96 years and the seroprevalence of HIV, HBV and HCV was 6.90%
(10/145), 10.34% (15/145) and 33.79% (49/145), respectively. Those aged 24-32 years had peaks of
infection, with 9.84% (6/61) and 45.90% (28/61) of HIV, Odds Ratio (OR): 2.18 [95%CI: 0.58-8.09], p= 0.39
and HCV, OR: 2.54 [95%CI: 1.25-5.15], p= 0.008 respectively. However, the peak of HBV (HBsAg) infection
(35.29% [6/17]) was in the age group 33-41 years, p= 0.001 and carriage rate of HBeAg was only
observed in those aged 15-23 years (5.97% [4/67], p=0.30). No cases of co-infection were observed
between HBsAg carrier rates (p= 0.56), HBeAg (p= 0.65) and HIV. Meanwhile, 10.20% (5/49) of pregnant
women were co-infected with HCV/HIV, OR: 2.06 [95%CI: 0.56-7.51], p= 0.26 and this co-infection was
observed among those aged 24-32 years (8.20% [5/61], p= 0.02).

Conclusion Seroprevalence of HIV, HBV and HCV in pregnant women remain high in the Ba�a health
district, re�ecting a signi�cant risk of vertical transmission, especially HIV/HCV co-infection. The
prevention strategies of these three viruses would primarily target pregnant women aged over 24 years in
health care areas with a typology similar to that of Ba�a.

Background
Human Immunodeficiency Virus (HIV), Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV)
are major public health problems in the worldwide. The severity of these infections is related
to the risk of transition to chronicity and exposing patients to cirrhosis and liver cancer [1].
The World Health Organization (WHO) estimates that about 2 billion people are infected with
HBV, ~248 million people are chronically infected with the HBV, and more than 686 000 die
from complications (cirrhosis and hepatocellular carcinoma) related to Hepatitis B each year
[1]. About 110 million people are infected with HCV (ie antibody anti-HCV) and ~80 million
people have chronic infection. Of the 36.7 million people infected with HIV (including 2.6
million children) around the world, ~70% live in sub-Saharan Africa, with constant risks of
Mother-To-Child Transmission (MTCT) [2]. Due to the common modes of transmission (blood,
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sexual, blood transfusion and mother-to-child transmission) [3, 4], these morbid infections
could sustain a vicious cycle of reinforcement mutual. Mother-To-Child Transmission (MTCT) of
HBV is an essential link in the maintenance of infection, especially in highly endemic
countries. This risk is estimated at 10-40% if the mother carries HBsAg and 70-90% if the HBe
antigen (HBeAg) is detected in the maternal serum. However, even in the absence of HBeAg
(pre-core mutant) the risk of HBV transmission exists and the interpretation must take into
account the viremia (threshold to be defined: > 7 log IU/ml) [5]. Viral hepatitis in pregnancy is
associated with a high risk of maternal and child complications leading to spontaneous
abortion, premature delivery, intrauterine growth restrictions and low birth weight [6]. Co-
infection of HBV and HCV has become a factor of co-morbidity and mortality among people
living with HIV (PLHIV) [7]. HIV infection increases the transition to the chronicity of acute
hepatitis B and hepatitis C by increasing viral replication. It also increases the frequency of
HBV reactivation in inactive HBV carriers, and accelerates the rate of progression of fibrosis,
the development of cirrhosis and hepatocellular carcinoma (HCC) [8].
In Cameroon, the prevalence of HBV varies from 6 to 12% in pregnant women [6,9] and to our
knowledge, there are very few national data available on the seroprevalence of HCV in
pregnant women but also the co-infection of HBV and HCV infections in pregnant women living
with HIV. In addition, the high prevalence of HIV infection during pregnancy in Africa (7.8% in
Cameroon) suggests significant rates of vertical HIV infection, in the context of ongoing risks
of mother-to-child transmission [10]. The prevalence of HIV-1 in infants born from mother-to-
child transmission is 11.5% (434/3789) in Cameroon [11], suggesting possible T-cell immunity
impaired and lower response to vaccination in these potentially vulnerable populations [12].
The risk of HCV transmission from mother to child is 4-8% in the perinatal period and 10-25%
in children born to mothers co-infected with HIV [13]. Although UNAIDS has developed a
program to prevent mother-to-child transmission of HIV, no program currently exists for viral
hepatitis B and C [14]. A study conducted by Kaba and collaborator in three health areas in the
West (Bafoussam, Bangangté and Bangoua) showed that in a population of 143 pregnant
women received antenatal care (ANC) during the period from October to December 2015, 18
women (12.6%) were screened positive for HIV versus 14 (9.79%) positive for HBV-HBsAg and
14 (9.79%) for hepatitis C virus [15].
Study objectives
The objectives of this study was: (i) to determine the seroprevalence of HIV, HCV and HBV, (ii)
to distribute serological markers of HIV, HBV, HCV based on socio-demographic
characteristics, (iii) to show the co-infection between serologic markers of HIV, HBV and HCV
in pregnant women in Bafia Health District.

Methods
Study design and population
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A cross-sectional study was carried out from May to July 2018 in pregnant women
attending the health district of Bafia. Bafia is a city of Cameroon located in the Center
region, Mbam and Inoubou department, 120 km north of Yaoundé. It is the third largest city
in the Central Region after Yaoundé and Mbalmayo. The health district of Bafia includes: a
health center within it, the district hospital of Bafia, main health structure of the city which
is endowed with the main specialties (general medicine, pediatrics, gynecology, odonto-
stomatology, surgery, etc.) and several integrated health centers in certain neighborhoods
and villages.

Sample and strategy of enrollmentThe minimum sample size was calculated using the
following standard formula: N= z2p (1-p)/d2. With ''z''= the standard deviation of 1.96 (95%
confidence interval), ''p''= the prevalence of HIV among pregnant women in Cameroon
(7.8%) found by Bilong et al. [10] and ''d''= degree of precision (0.05) for a minimum
sample size N= 110.46. One hundred and forty five (145) pregnant women were enrolled in
our study. The type of sampling was accidental non-probabilistic and the enrollment
technique for the participants was the interview via a well-formulated anonymized
questionnaire containing sociodemographic data (age, marital status, level of education,
profession, parity and age of pregnancy). The criteria for selecting pregnant women were
as follows: pregnant woman who came for prenatal consultation and who informed consent
or parental informed consent has been obtained. Biological analyzes of samplesA total of
145 samples taken at the bend of the elbow were collected in the dry tubes and a tube
under anticoagulant including Ethylene Diamine Tetra Acetate (EDTA) previously labelled
with the participant’s code. After centrifugation of the whole blood in the dry tubes, the
serum was collected in eppendorf tubes, previously labeled with the code and then stored in
a -20c freezer until analysis. HIV1/2 test and confirmation

The determine HIV-1/2 test kit Abbott was used for the qualitative detection of anti-HIV-1/2
antibodies. For this, a quantity of 50 microliters of serum was deposited on the absorbent
part of the Abbott HIV-1/2 strip previously labeled with the identification code of each
participant. The positive reactivity was marked by the appearance of a red line at the test
area of   the patient and a red line at the control zone. Each positive result was confirmed by
the "OraQuick ADVANCE® HIV-1/2" test (manufactured by OraSure Technologies, PA
18015 USA, Item 3001-1203 rev.03/16).

Serological markers of HBV and HCVSerological markers of HBV by
immunochromatography using "NOVA TEST ©" one step HBV rapid diagnostic test Multi
Panel (Lot: 20170503; Expiration: 05/2019) and the HCV (anti-HCV antibody) marker using
ACCURATE one step dipstick HCV test (Lot: 20170525; Expiration: 20200524), ISO 9001
certified, Made in USA.

HBsAg test.
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The HBsAg marker was used to qualitatively detect any pregnant woman infected with
HBV, using lateral flow chromatographic immunoassay HBsAg Gold Rapid Screen
(collodial gold), with 100μl of serum. The test utilizes a pair of anti-HBsAg antibodies to
detect HBeAg in the test serum or plasma. Validated results were reported as HBsAg
reactive (HBsAg -positive) or non-reactive (HBsAg-negative).

HBeAg test
The HBeAg marker was used to qualitatively detect any pregnant woman with HBV
replication. The test utilizes a pair of anti-HBeAg antibodies to detect HBeAg with 100μl of
serum or plasma. A burgundy colored T band indicates an HBeAg positive test result and
absence of the T band suggests a negative result.

Statistical analysis
The data compiled on the data sheets were entered in a Microsoft Excel version 2007 then
transported to the analysis software Epi info version 7.2.1.0. For the descriptive analysis,
we used the absolute frequency (effective), the relative frequency (percentage), the average
and the standard deviation (SD). Seroprevalence (Percentage) of HIV, HBV and HCV was
calculated by the formula P= n/N, where “n” is the total number of pregnant women tested
positive or negative for HIV, HBV, HCV, and N (N= 145) the total number of samples
tested. The statistical test used to compare frequencies was Fisher's exact test. The
probability was significant for all values of p<0.05. The study of associations was done by
univariate analyzes and associations between the variables were sought with the Odds
Ratio (OR), expressed with its 95% confidence interval (CI).

Results
Socio-demographic characteristics of the study populationA total of 145 pregnant women
attending the antenatal Bafia Health District were enrolled in our study. The average age of
the participants was 25 ± 5.96 years (min-max: 15-41 years, [IQR: 20-29 years]). According
to socio-demographic characteristics, the majority of participants were: 15-23 years old
with 46.21% (67 cases), a life in couple with 68.96% (100 cases), a secondary level with
77.24% (112 cases), housewives occupations with 54.49% (79 cases), multiparous with
46.21% (67 cases) and the first trimester of pregnancy with 49.66% (72 cases).
Seroprevalence of HIV, HCV and HBV in the study populationOf the 145 pregnant woman
enrolled, 6.90% (95%CI: 3.36%-12.32%; 10/145) were HIV-positive and 33.79% (95%CI:
26.15%-42.11%; 49/145) were anti-HCV antibodies positive (anti-HCVAb). For HBV
markers, HBsAg was present in 10.34% (95%CI: 5.91%-16.49%; 15/145) and HBeAg was
detected in 2.76% (95%CI: 0.76%-6.91%; 4/145). Figure 1  Figure 1: Seroprevalence of HIV,
HCV and HBV in the study populationCarrier rate of HIV antibodies according to socio-
demographic characteristicsOn the 145 pregnant women tested for HIV, 6.90% (10/145)
were carriers of HIV antibody and among them, 9.84% (6/61) were aged 24-32 years,
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8.00% (8/100) were living in couples or married, 8.04% (9/112) were secondary school,
6.33% (5/79) were housewives, 8.96% (6/67) for multiparous and 13.33% (4/30) in the
third trimester, OR: 2.79 (95%CI: 0.73 – 10.62), p=0.24. Table 1Table 1: Carrier rate of HIV
antibodies according to socio-demographic characteristics

Variables Total
N=145 (%)

Anti-HIV antibody OR (95%CI) p-value
Positive (%) Negative(%)
10 (6.90) 135 (93.10)

Age (years)          
15-23 67 (46.21) 2 (2.99) 65 (97.01) 0.26 (0.05 – 1.31) 0.16
24-32 61 (42.07) 6 (9.84) 55 (90.16) 2.18 (0.58 – 8.09) 0.39
33-41 17 (11.72) 2 (11.76) 15 (88.24) 2.00 (0.38 – 10.30) 0.73
Marital status          
Life in couple 100 (68.96) 8 (8.00) 92 (92.00) 1.86 (0.38 – 9.17) 0.66
Single 45 (31.34) 2 (4.45) 43 (95.55)    
Level of education
Primary             28 (19.31) 0 (0.00) 28 (100.0) NA 0.23
Secondary 112 (77.24) 9 (8.04) 103 (91.96) 2.79 (0.34 – 22.91) 0.54
University 05 (3.45) 1 (20.00) 04 (80.00) 3.63 (0.36 – 36.04) 0.78
Profession          
Pupils 27 (18.62) 0 (0.00) 27 (100.0) NA 0.25
Student 03 (2.07) 0 (0.00) 03 (100.0) NA 1.00
housewives 79 (54.48) 5 (6.33) 74 (93.67) 0.82 (0.22 – 2.98) 0.76
Dressing 04 (2.76) 0 (0.00) 04 (100.0) NA 1.00
Heamstresses 23 (15.86) 2 (8.69) 21 (91.30 1.35 (0.26 – 6.84) 1.00
Nurses 02 (1.38) 1 (50.00) 01 (50.00) 14.88 (0.85-258.15) 0.30
Teachers 07 (4.83) 2 (28.57) 05 (71.43) 6.5 (1.08 – 38.87) 0.11
Parity          
Primiparous 28 (19.31) 1 (3.57) 27 (96.43) 0.44 (0.05 – 3.66) 0.72
Pauciparous 50 (34.48) 3 (6.00) 47 (94.00) 0.80 (0.19 – 3.24) 1.00
Multiparous 67 (46.21) 6 (8.96) 61 (91.04) 1.81 (0.49 – 6.74) 0.56
Age of pregnancy          
1st trimester 72 (49.65) 4 (5.56) 68 (94.44) 0.65 (0.17 – 2.43) 0.76
2nd trimester 43 (29.65) 2 (4.65) 41 (95.35) 0.57 (0.11 – 2.81) 0.73
3rd trimester 30 (20.70) 4 (13.33) 26 (86.67) 2.79 (0.73 – 10.62) 0.24

N: total number; %: percentage; OR: Odds Ratio; NA: Not Applicable; CI: Confidence Interval

Carrier rate of anti-HCV antibodies according to socio-demographic characteristics

Table 2 shows that 33.79% (49/145) pregnant women were positive for antibodies to HCV
and this carriage rate was higher in: pregnant women aged of 24-32 years with 45.90%
(28/61; OR: 2.54 [95%CI: 1.25 - 5.15], p= 0.008), pregnant women living in couples or
married with 36.00% (36/100), secondary school (31.25% [35/112]), housewives (36.71%
[29/79]), multiparous (34.33% [23/67]) and those in the third trimester of pregnancy
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(40.00% [12/30]). Table 2  Table 2: Carrier rate of anti-HCV antibodies according to socio-
demographic characteristics

Variables Total
N= 145 (%)

Anti-HCV antibody OR (95%CI) p-value
Positive (%) Negative (%)
49 (33.79) 96 (66.21)

Age (years)          
15-23 67 (46.21) 15 (22.39) 52 (77.61) 0.37 (0.18 – 0.77) 0.007
24-32 61 (42.07) 28 (45.90) 33 (54.10) 2.54 (1.25 – 5.15) 0.008
33-41 17 (11.72) 06 (35.29) 11 (64.71) 1.07 (0.37 – 3.11) 0.88
Marital status          
Life in couple 100 (68.96) 36 (36.00) 64 (64.00) 0.22 (0.10 – 0.49) 0.40
Single 45 (31.34) 13 (28.89) 32 (71.11)    
Level of education          
Primary             28 (19.31) 14 (50.00) 14 (50.00) 2.34 (1.01 – 5.42) 0.04
Secondary 112 (77.24) 35 (31.25) 77 (68.75) 0.61 (0.27 – 1.36) 0.23
University 05 (3.45) 0(0.00) 05(100.0) NA 0.25
Profession          
Pupils 27 (18.62) 8 (29.63) 19 (70.37) 0.79 (0.31 – 1.96) 0.61
Student 03 (2.07) 0 (0.00) 03 (100.0) NA 0.52
Housewives 79 (54.48) 29 (36.71) 50 (63.29) 1.33 (0.66 – 2.67) 0.41
Dressing 04 (2.76) 01 (25.00) 03 (75.00) 0.64 (0.06 – 6.37) 0.70
Heamstresses 23 (15.86) 09 (39.13) 14 (60.87) 1.31 (0.52 – 3.30) 0.55
Nurses 02 (1.38) 01 (50.00) 01 (50.00) 1.97 (0.12 -32.33) 1.00
Teachers 07 (4.83) 01 (14.28) 06 (85.72) 0.31 (0.03 – 2.67) 0.47
Parity          
Primiparous 28 (19.31) 8 (28.57) 20 (71.43) 0.74 (0.30 – 1.83) 0.51
Pauciparous 50 (34.48) 18 (36.00) 32 (64.00) 1.16 (0.56 – 2.38) 0.68
Multiparous 67 (46.21) 23 (34.33) 44 (65.67) 1.04 (0.52 – 2.08) 0.89
Age of pregnancy          
1st trimester 72 (49.65) 23 (31.94) 49 (68.06) 0.84 (0.42 – 1.69) 0.64
2nd trimester 43 (29.65) 14 (32.56) 29 (67.44) 0.92 (0.43 – 1.97) 0.83
3rd trimester 30 (20.70) 12 (40.00) 18 (60.00) 1.40 (0.61 – 3.21) 0.41

N: total number; %: percentage; OR: Odds Ratio; NA: Not Applicable; CI: Confidence Interval

HBV markers according to socio-demographic characteristicsThe HBsAg was more
represented in pregnant women aged 33-41 years with 35.29% (6/17), p= 0.001. However,
HBeAg was only represented in those aged 15-23 years with 2.76 (4/67), p= 0.30 (Table 3).
For marital status, HBsAg and HBeAg were more represented in couples or married with
10.00% (10/100), p= 0.92 and 3.00% (3/100), p= 0.77 respectively (Table 3). According to
the level of education, we found HBsAg and HBeAg in 10.71% (12/112), p= 0.96 and 3.57%
(4/112), p= 0.56 respectively in pregnant women with a level secondary. For the age of
pregnancy, it appears that 8.33% (6/72) and 16.67% (5/30) of pregnant women
respectively in the first and third trimesters of pregnancy were carriers of HBsAg (p=
0.65). However, the carriage rate of HBeAg was more represented in pregnant women in
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the first trimester. Table 3   Table 3: HBV markers according to socio-demographic
characteristics

Variables Total
N=145(%)

HBsAg HBeAg
Positive (%) Negative (%) Positive (%) Negative (%)
15 (10.34) 130 (89.66) 04 (2.76) 141 (97.24)

Age (years)          
15-23 67 (46.21) 05(7.46) 62 (92.54) 4(5.97) 63 (94.03)
24-32 61 (42.07) 4(6.56) 57 (93.44) 0(0.00) 61 (100.0)
33-41 17 (11.72) 6(35.29) 11 (64.71) 0(0.00) 17 (100.0)
p-value   0.001 0.30
Marital status          
Life in couple 100 (68.96) 10(10.00) 90 (90.00) 3(3.00) 97 (97.00)
Single 45 (31.34) 05(11.11) 40 (88.89) 1(2.22) 44 (97.78)
p-value   0.92 0.77
Level of education          
Primary             28 (19.31) 03(10.71) 25 (89.29) 0(0.00) 28 (100.0)
Secondary 112 (77.24) 12(10.71) 100 (89.29) 04(3.57) 108 (96.43)
University 05 (3.45) 0(0.00) 05 (100.0) 0(0.00) 05 (100.0)
p-value   0.96 0.56
Profession          
Pupils 27 (18.62) 2(7.41) 25 (92.59) 1(3.70) 26 (96.30)
Student 03 (2.07) 0(0.00) 03 (100.0) 0(0.00) 03 (100.0)
Housewives 79 (54.48) 09(11.39) 70 (88.61) 2 (2.53) 77 (97.47)
Dressing 04 (2.76) 0(0.00) 04 (100.0) 0(0.00) 04 (100.0)
Heamstresses 23 (15.86) 03(13.04) 20 (86.96) 1(4.35) 22 (95.65)
Nurses 02 (1.38) 0(0.00) 02 (100.0) 0(0.00) 02 (100.0)
Teachers 07 (4.83) 01(14.29) 06 (85.71) 0(0.00) 07 (100.0)
p-value   0.99 0.24
Parity          
Primiparous 28 (19.31) 4(14.29) 24 (85.71) 2(7.14) 26 (92.86)
Pauciparous 50 (34.48) 5(10.00) 45 (90.00) 2(4.00) 48 (96.00)
Multiparous 67 (46.21) 6(8.96) 61 (91.04) 0(0.00) 67 (100.0)
p-value   0.73 0.4
Age of pregnancy          
1st trimester 72 (49.65) 6 (8.33) 66 (91.67) 2 (2.78) 70 (97.22)
2nd trimester 43 (29.65) 4 (9.30) 39 (90.70) 1 (2.33) 42 (97.67)
3rd trimester 30 (20.70) 5 (16.67) 25 (83.33) 1 (3.33) 29 (96.67)
p-value   0.65 0.84

N: Total number; %: percentageCo-infection of HBV, HCV and HIV markersNo cases of co-
infection were observed between HBsAg carrier rates (p= 0.3), HBeAg (p= 0.74) and HIV.
Meanwhile, 10.20% (5/49) of pregnant women were co-infected with HCV/HIV, OR: 2.06
[95%CI: 0.56-7.51], p= 0.21. Moreover, this co-infection was observed among those aged
24-32 years with 8.20% (5/61), p= 0.02, among those living in couples or married (5.00%
[5/100], p= 0.12), those in the third trimester of pregnancy (10.00% [3/30], p = 0.09).Table
4     Tableau 4: Co-infection of HCV and HIV markers
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Variables Total
N=145(%)

 

HIV/HCV co-infected p-value
Positive (%) Negative (%)

05 (3.45) 140 (96.55)
Age (years)        
15-23 67 (46.21) 0 (0.00) 67 (100.0) 0.09
24-32 61 (42.07) 05 (8.20) 56 (91.80) 0.02
33-41 17 (11.72) 0 (0.00) 17 (100.0) 0.90
Marital status        
Life in couple 100 (68.96) 05 (5.00) 95 (95.00) 0.12
Single 45 (31.34) 0 (0.00) 45 (100.00)  
Level of education        
Primary             28 (19.31) 0 (0.00) 28 (100.00) 0.59
Secondary 112 (77.24) 05 (4.46) 107 (95.54) 0.48
University 05 (3.45) 0 (0.00) 05 (100.00) 1.00
Profession        
Pupils 27 (18.62) 0 (0.00) 27 (100.00) 0.61
Student 03 (2.07) 0 (0.00) 03 (100.00) 1.00
Housewives 79 (54.48) 03 (4.84) 76 (96.20) 1.00
Dressing 04 (2.76) 0 (0.00) 04 (100.00) 1.00
Heamstresses 23 (15.86) 01 (4.35) 22 (95.65) 1.00
Nurses 02 (1.38) 01 (50.00) 01 (50.00) 0.09
Teachers 07 (4.83) 0 (0.00) 07 (100.00) 1.00
Parity        
Primiparous 28 (19.31) 0 (0.00) 28 (100.00) 0.59
Pauciparous 50 (34.48) 01 (2.00) 49 (98.00) 0.83
Multiparous 67 (46.21) 04 (5.97) 63 (94.03) 0.27
Age of pregnancy        
1st trimester 72 (49.65)  01 (1.39) 71 (98.61) 0.37
2nd trimester 43 (29.65) 01 (2.33) 42 (97.67) 1.00
3rd trimester 30 (20.70) 03 (10.00) 27 (90.00) 0.09

N: total number; %: percentage

Discussion
The aim objective of this study was to determine the hepatitis B (HBV), C (HCV) and
Human Immunodeficiency Virus (HIV) virus co-infection among pregnant women in the
Bafia health district. On the 145 pregnant women enrolled, seroprevalence of 6.90%
(10/145) for HIV was obtained. This result is similar to that observed by Lem et al.,
2015[16](6.60%), Jodie et al., 2016[17] (6.00%) respectively in the North and South West
regions of Cameroon. However, it is lower than the sentinel study conducted among
pregnant women in the ten regions of the country by Bilong et al.[10] (7.8%). Despite the
estimated HIV prevalence of 7.8% found by Bilong et al., 2015[10] among pregnant women
in Cameroon, there is regional variability in HIV prevalence. The central region ranks first
with an estimated prevalence of 11.9% [10]. In addition, HIV prevalence in antenatal care
centers in Cameroon has gradually decreased from 10.5% in 2004 to 3.4% in 2014 [18].
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Our result could also be explained by the implementation of the new WHO
recommendations requiring the treatment of any person infected with HIV in order to reach
the global target of 90-90-90 in 2020 [19].In our study, we obtained a carriage rate of anti-
HCVAb in pregnant women of 33.79% (49/145). This prevalence is higher in the work done
by Fouelifack et al., 2018 [20] (1.7%), Njouom et al., 2003 [21] (1.8%), in neighboring
Nigeria by Osazuwa et al., 2012 (1.7%) [22]. These very low prevalence may be explained
by the fact that these studies used RNA amplification techniques to screen pregnant women
for hepatitis C while our study used rapid diagnostic tests.The carriage rate of HBsAg was
10.34% (15/145). According to the World Health Organization (WHO), this prevalence of
HBV in pregnant women is consistent with the fact that Cameroon, like other countries in
sub-Saharan Africa, is located in an area of high endemicity (prevalence ≥8%) [23]. This
result is similar of the work done by (Mansour et al., 2012 [24], Noubiap et al., 2014 [9],
Taheu et al., 2017 [25]) who found 10.9%; 10.2% and 10.78% respectively. However, this
result is significantly higher than those of Fomulu et al., 2013 [26] and Kfutwat et al., 2012
[27], with 7.7% and 7.85%, respectively, reported in two studies conducted in Yaoundé
urban health centers. This shows that the prevalence of HBV varies in different regions and
in different groups of the same population. This may be due to the variability of ethnic
origin, socio-economic conditions and the high rate of emigration due to urbanization [28].
Our study found an overall prevalence of 2.7% (4/145) for HBeAg (marker of infectivity
and active viral transmission). This prevalence of HBeAg is almost twice that observed by
Noubiap et al., 2015 [9] (1.2%) suggesting that the probability of HBV transmission
remains in our study.According to age group, the study population was majority young
(46.20% [67/145], ages 15-23 years) with an average age of 25 ± 5.96 years.
Seroprevalence of HIV was higher among pregnant women between 24-32 years with
9.84% (6/61). This prevalence is contrary to the work done by Bilong et al., 2015 [10] who
found high prevalence (11.3%) among women aged 35-39 years and Lem et al., 2015
(17.4%) among pregnant women aged 31-40 years. However, our prevalence is similar to
the study observed by the National Statistics Survey [29] among pregnant women aged 30-
39 (9.1%). This result could be attributed to the fact that pregnant women in this age group
are at the peak of their reproductive years and are exposed to multiple sexual activities
which is the main risk factor for HIV [30]. With regard to the prevalence of HBV, HBsAg
was high in age 33-41 years (35.29% [6/17]), p= 0.001. Our results disagree with the work
of Lem et al., 2015 [31] in Cameroon and Sania et al., 2009 [32] of Pakistan who reported
a prevalence of 11.5% and 2.6% respectively in women aged 20 and over years. This age
group correlates with the highest age of sexual activity, suggesting the role of sexual
intercourse in HBV transmission [31]. It should be noted that the HBsAg carrier rate
increases with age from 7.46% (5/67) between 15-23 years to reach a peak of 35.29%
(6/17) between 33-41 years. This could be explained by the introduction of HBV vaccine
into national immunization programs in 1992 and implementation in Cameroon in 2005
[33]. For the HCV marker (anti-HCVAb), it was high in 45.90% (28/61) of pregnant women
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aged 24-32 years. This result is similar to that observed by Mati et al. (52.0%) of anti-
HCVAb between the 26-32 age group [34]. This high rate of anti-HCVAb in this age group
may be explained by the fact that these women are at the peak of their reproductive years
and are exposed to multiple sexual activities [30]. No co-infection (0%) was observed
between HBsAg carrier rates (p= 0.56), HBeAg (p= 0.65), and HIV. Our results are
contrary to the studies of (Noubiap et al., 2015 [9] (1.5%), 1.3% in Ethiopia (Zenebe et al.,
2014) [35]. This difference could be explained by the small size of our sample and the
diagnostic technique used. On the other hand, 10.20% (5/49) of the pregnant women were
co-infected with the hepatitis C virus and HIV (OR: 2.06 [95%CI: 0.56 - 7.51], p= 0.26.
Although this result is not statistically significant (p= 0.26), the fact remains that pregnant
women co-infected with these viruses (HIV and HCV) are twice as likely to infecting their
baby. HCV transmission from mother-to-child is 4 to 8% of births when women are infected
with HCV and 17 to 25% of births when women are co-infected with HIV and HCV [36].
This co-infection could increase the risk of vertical transmission of these two viruses[37].
This risk of mother-to-child transmission of the C virus would be greater in cases of high
viral load and HIV/HCV co-infection of up to 15 to 20% [37].

Study limitations
The investigation of HCV RNA not performed in pregnant women with anti-HCV antibodies
(33.79%; 49/145) is the main limitation of our study. Of note, conforming HCV infection by
a direct testing approach (HCV RNA or Ag) will help in detecting those with on going from
those with past infection/exposure. Also lack of HBV-DNA PCR assay did not allow us in
determining the contribution of OBI on the epidemiological burden of HBV during
pregnancy in this semi-urban setting.

Conclusions
Seroprevalences of HIV, HBV (HBsAg) and HCV in pregnant women receiving antenatal
care at the health district of Bafia were respectively 6.90% (10/145), 10.34% (15/145) and
33.79% (49/145) reflecting a significant risk of vertical transmission, especially HIV/HCV
co-infection. The prevention strategies of these three viruses would primarily target
pregnant women aged over 24, married or in a couple in health care areas with a typology
similar to that of Bafia.

Abbreviations
(Ab): antibody; (AIDS): Acquired Immunodeficiency Syndrom; (Ag): Antigen; (ANC):
Antenatal Care; (CI): Confidence Interval; (DNA): Dexoyribonucleic Acid; (EDTA): Ethylene
Diamine Tetra Acetic; (HBV): Hepatitis B Virus; (HCV): Hepatitis C Virus; (HCC):
Hepatocellular Carcinoma; (HBeAg): Hepatitis B envelop antigen; (HBsAg): Hepatitis B
surface antigen; (HIV): Human Immunodeficiency Virus; (MTCT): Mother-To-Child



Page 13/17

Transmission; NA: Not Applicable; (OR): Odds Ratio; (PCR): Polymerase Chain Reaction;
(PLHIV): People Living with Human Immunodeficiency Virus; (SD): Standard Deviation;
(RNA): Ribonucleic Acid; (WHO): World Health Organization.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained (N°2018/07/1059/CNERSH/SP) from the National Ethics Committee of
Research on Human Health of Cameroon and the administrative authorization from the Ba�a Health
District Chief. A written and verbal information note, informed consent from adult, parental consent or
guardian for children were obtained. Con�dentiality was secured by the use of unique identi�cation codes
attributed to each of the study participants.

Consent for publication

Not applicable.

Availability of data and material

The datasets used during the current study are available from the corresponding author on reasonable
request.

Competing interests

The authors have declared that no competing interests.

Funding

No funding.

Authors’ contributions

MCOA, CNT, PSN, JF: Research design

CNT, ECE, LGE, PSN: Contributed reagents/materials/analysis tools

CNT, ECE, LGE, PSN, ADPB, JF: Sample collection and laboratory work

CNT, PSN, JF: Analyzed the data

CNT, PSN, JF: Preparation and wrote the manuscript

All the authors read, revised and approved the �nal version of the manuscript

Acknowledgements



Page 14/17

The authors would like to acknowledge the staff of the Ba�a Health District and all the pregnant women
who agreed to participate in the study.

Authors' information

Not applicable.

 

References
1. World Health Organization (WHO). Guidelines for the screening, care and treatment of persons with
chronic hepatitis C infection. Updated version, April 2016. Geneva: World
HealthOrganization;2016(http://apps.who.int/iris/bitstream/10665/205035/1/9789241549615_eng.pdf?
ua=1, accessed 6 February 2017). 2. World Health Organization(WHO). Consolidated strategic
information guidelines for HIV in the health sector. May 2015.
http://who.int/hiv/pub/guidelines/strategic-information guidelines/en/. Consulté le 14/3/2018. 3. Platt L,
Easterbrook P, Gower E, McDonald B, Sabin K, McGowan C, et al. Prevalence and burden of HCV co-
infection in people living with HIV: a global systematic review and meta-analysis. Lancet Infect Dis. 2016;
16(7):797–808. 4. Taylor LE, Swan T, Mayer KH.HIV coinfection with hepatitis C virus: evolving
epidemiology and treatment paradigms. Clin Infect Dis. 2012; 55 (Suppl 1):S33–S42. 5. Sogni P, Bacq Y.
Prévenir la transmission mère-enfant du VHB. La Revue du Praticien (Médecine Générale) 2012; 885 :
547-548. 6. Frambo AA, Atashili J, Fon PN, Ndumbe PM. Prevalence of HBsAg and knowledge about
hepatitis B in pregnancy in the Buea Health District. Cameroon: a cross-sectional study. BMC Research
Notes. 2014; 7:394. doi: 10.1186/1756-0500-7-394. [PMC free article][PubMed] [Cross Ref 7. Girard P.VIH
Edition. Ed. 2007; Dion, 727 8. Nikolopoulos GK, Paraskevis D, Hatzitheodourou E, Moschidi Z, Zavitsanos
X, Kalapothaki V, Hatzakis A. Impact of hepatitis B virus infection on the progression of AIDS and
mortality in HIV-infected individuals: a cohort study and meta- analysis.Clin Infect Dis. 2009 Jun
15;48(12):1763-71. doi: 10.1086/599110. 9. Noubiap JJ, Nansseu JR, Ndoula ST, Bigna JJ, Jingi AM, and
Fokom DJ. Prevalence, infectivity and correlates of hepatitis B virus infection among pregnant women in
a rural district of the Far North Region of Cameroon. BMC Public Health.2015; 2:15. 10. Billong SC, Fokam
J, Billong EJ, Nguefack-Tsague G, Essi MJ, Fodjo R, et al. Epidemiological distribution of HIV infection
among pregnant women in the ten regions of Cameroon and strategic implications for prevention
programs. Pan Afr Med J. 2015; 29; 20:70. Doi: 10.11604/pamj.20.79.4216. 11. Saounde EM, Nkenfou
CN, Zoung-KanyiBissek AC, Fokam J, Billong SC, Sosso SM, et al. HIV-1 Early Infant Diagnosis is an
Effective Indicator of the Prevention of Mother-to-Child Transmission Program Performance: Experience
from Cameroon. Curr HIV Res. 2015; 13 (4):286–91. PMID: 2584539 12. Garcia-Knight MA, Nduati E,
Hassan AS, Gambo F, Odera D, Etyang TJ, et al.Altered Memory T-Cell Responses to Bacillus Calmette-
Guerin and Tetanus Toxoid Vaccination and Altered Cytokine Responses to Polyclonal Stimulation in HIV-
Exposed Uninfected Kenyan Infants. PLoS One. 2015; 10 (11): e0143043. doi:
10.1371/journal.pone.0143043. Collection 2015. PMID: 26569505 13. Floreani A. Hepatitis C and



Page 15/17

pregnancy. World J Gastroenterol. 2013; 19(40):6714–20. 14. World Health Organization (WHO). Global
database on blood safety. Geneva: World Health Organization; 2011.
(http://www.who.int/bloodsafety/global_database/en/, page consultée le 20 janvier 2014). 15. Kaba
Kourouma, Pascal Chuisseu, Christine Mandengue, Laurence V. Ngamani, Séroprévalence de 4 marqueurs
viraux (VIH, VHB, VHC et CMV) chez la femme enceinte dans 3 aires de santé de l’ouest
Cameroun.https://doi.org/10.1016/j.tracli.2017.06.308Get rights and content. 16. Lem Edith Abongwa,
Anye Mambo Clara, Nantia Akono Edouard and Ntonifor Helen Ngum. Sero-Prevalence of Human
Immunode�ciency Virus (HIV) and Hepatitis B Virus (HBV) Co-Infection among Pregnant Women Residing
in Bamenda Health District, Cameroon. Int.J.Curr.Microbiol.App.Sci (2015) 4(12): 473-483. 17. Jodie
Dionne-Odom, RahelMbah, NicoleJ.Rembert, Samuel Tancho, Gregory E.Halle-Ekane, ComfortEnah,
Thomas K.Welty, PiusM.Tih, and Alan T.N.Tita. Hepatitis B, HIV, and Syphilis Seroprevalence in Pregnant
Women and Blood Donors in Cameroon. Infectious Diseases in Obstetrics and Gynecology Volume 2016,
Article ID 4359401, 8 pages http://dx.doi.org/10.1155/2016/4359401 18. Cameroon Baptist Convention
Health (CBC) Services Activity Report, 2014. 19. Organisation des Nations Unies pour le Sida (ONUSIDA),
2015. Fiche d’information. 2015;8. (French). 20. Fouelifack F, Fouedjio J, Fouogue J, and Fouelifa
L.Seroprevalences and Correlates of Hepatitis B and C Among Cameroonian Pregnant Women.Clin Med
Insights Reprod Health. 2018; 12: 1179558118770671. Published online 2018 Apr 16. doi:
10.1177/1179558118770671 21. Njouom R, Pasquier C, Ayouba A, et al.Hepatitis C virus infection
among pregnant women in Yaounde, Cameroon: prevalence, viremia, and genotypes. J Med Virol. 2003
69:384–390. 22. Osazuwa F. Sero-epidemiology of human immunode�ciency virus, hepatitis B and C
among pregnant women in rural communities of Abaji Area Council, Nigeria. TAF Prev Med Bull. 2012;
11:431–438. 23. Hwang EW, Cheung R. Global epidemiology of hepatitis B virus infection. N A J Med Sci.
2011;4(1):7–13.View ArticleGoogle Scholar 24. Mansour W, Bollahi MA, Hamed CT, Brichler S, Le Gal F,
Ducancelle A, et al. Virological and epidemiological features of hepatitis delta infection among blood
donors in Nouakchott, Mauritania. J Clin Virol. 2012; 55:12–6.View ArticlePubMedGoogle Scholar 25.
Taheu Christian Ngoumouh, Salomon philippe Nguwoh, Ahi Demtley,Robert Ndjhemle, Didace Boyom,
Patrice Olinga Zanga,Vittorio Colizzi, Joseph Fokam.Facteurs associés à l’infection au virus de l’hépatite
B chez les femmes enceintes dans la ville de Garoua,Cameroun.19th international conference on AIDS
and STIs in Africa (ICASA,2017) cote d’ivoire. Poster N°FRPDC 141. 26. Fomulu NJ, Morfaw FL, Torimiro
JN, Nana P, Koh MV, William T. Prevalence, correlates and pattern of hepatitis B among antenatal clinic
attenders in Yaounde-Cameroon: is perinatal transmission of HBV neglected in Cameroon? BMC
Pregnancy Childbirth. 2013; 13:158. doi: 10.1186/1471-2393-13-158. 27. Kfutwah AK, Tejiokem MC,
Njouom R. A low proportion of HBeAg among HBsAg-positive pregnant women with known HIV status
could suggest low perinatal transmission of HBV in Cameroon. Virol J. 2012; 9:62. 28. Esan A, Omisakin
C, Ojo-Bola T, Owoseni M, Fasakin K, and Ogunleye A. Sero-Prevalence of Hepatitis B and Hepatitis C
Virus Co-Infection among Pregnant Women in Nigeria. American Journal of Biomedical Research, 2014,
Vol. 2, No. 1, 11-15. 29. Institut National de Statistique (INS), Ministère de Santé Publique, Yaoundé, and
Cameroon, “Cameroon 2011 DHS,” Studies in FamilyPlanning,vol.44,no.2, pp.223–232,2013. 30. Olokoba
AB, Salawu FK, Danburam A, Olokoba LB, Midala JK, Badung LH, and Olatinwo AWO. Hepatitis B virus
infection amongst pregnant women in North-eastern Nigeria- a call for action. Nigerian Journal of Clinical



Page 16/17

Practice, 2011; Jan-Mar;14(1):10-3. doi: 10.4103/1119-3077.79232. 31. Lem edith Abongwa, Anye
Mambo Clara, Nantia Akono Edouard and Ntonifor Helen Ngum. Sero-Prevalence of Human
Immunode�ciency Virus (HIV) and Hepatitis B Virus (HBV) Co-Infection among Pregnant Women Residing
in Bamenda Health District, Cameroon.Int.J.Curr.Microbiol.App.Sci (2015) 4(12): 473-483. 32. Sania K,
Mumtaz M, Imranud D, Taj M, and Tabassum N. Comparison of frequency of hepatitis B and hepatitis C
in pregnant women in urban and rural area of districtswat. J Ayub Med Coll Abbottabad.21(2).J Ayub
Med Coll Abbottabad 2009;21(2). Available online at http://www.ayubmed.edu.pk/JAMC/PAST/21-
2/Sania.pdf 33. Njoya O, Essi MJ, Fouwou C, Mekongo MO, Ndam ECN.Facteurs associés à la
transmission mère-enfant de l'hépatite virale B au Cameroun. AFRAVIH 2014, Montpellier, France, 27 Avril
– 01 Mai. 34. Mati Ullah, Muhammad Atif, Romman Aziz, Muhammad Imran, Muhammad Imran, Ahmed
Bilal Waqar.Prevalence of HBsAg and HCV Infection in Pregnant Females of Lahore. International Journal
of Science and Research (IJSR) ISSN (Online): 2319-7064 Index Copernicus Value (2013): 6.14 | Impact
Factor (2015): 6.391 35. Zenebe Y, Wondemagegn M, Mulat Y, and Bayeh A. Sero-prevalence and risk
factors of hepatitis B virus and human immunode�ciency virus infection among pregnant women in
Bahir Dar city, Northwest Ethiopia: a cross sectional study. BMC Infectious Diseases 2014, 14:118. 36.
Organisation Mondiale de la Santé (OMS). Dépistage, soins et traitement des personnes infectées par le
virus de l’hépatite c : lignes directrices de l’OMS 2014. Disponible sur
(http://www.who.int/hiv/topics/hepatitis/en/). 37. Sogni P. Hépatites virales et grossesse. Hepato Gastro
2013;20: 595-600. doi : 10.1684/hpg.2013.0923

Figures

Figure 1



Page 17/17

Seroprevalence of HIV, HCV and HBV in the study population


