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Abstract
Objectives: To determine the prevalence of HBV, HCV and HIV among children 6 to 59 months and
determine the risk factors. Materials and Methods: Descriptive and analytical study on children
aged 6 to 59 months of community Maniema (DRC) conducted between 24 June and 24 July 2013.
We enrolled 781 children aged 6 to 59 months. For association between the presence of viral
markers and potential risk factors the chi-square test of Pearson was applied, the odds ratios (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. Results: The
median age of the children was 34 months, 51% of female children. Ten percent of children had a
history of blood transfusion; 6.6% and 64% had fever and anemia. The prevalence of HBsAg was
3.6%, the prevalence of antibodies against hepatitis C was 2.8% and HIV was 3.7%. The risk factors were HBsAg, male gender (5.5% male vs 2.0 % female; OR = 2.8(1.3 - 6.9) p = 0.001) and urban areas (5.0% rural vs 0.5% urban, OR = 0.1 (0.01 - 0.72), p = 0.01). For HCV and HIV, these factors were the history of blood transfusion in the child and the mother. For HCV 7.6% of children
with blood transfusion history; OR = 3.2 (1.1 - 8.5); p = 0.05 and 11.1% history’s mother blood
transfusion, OR = 5.6 (2.1 - 14.1). For HIV 11.4% of children with blood transfusion history, OR =
3.8, p = 0.005 and 9.8% history’s mother blood transfusion, OR = 2.9, p = 0.04. Conclusion: Vaccination against hepatitis B in children must be widespread, educational messages to the population
must target the risk factors for these viruses. A screening of hepatitis in pregnant women must be
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coupled with rigorous selection policy for blood donors before each donation and qualification of
any unit of blood.
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1. Introduction
Chronic infection with the virus of hepatitis B virus (HBV) or C virus (HCV) affects more than 170 million
people worldwide. It is considered a public health problem comparable to a silent epidemic [1] because of its
risk of progression to cirrhosis and liver cancer. According to data from 2005 published in 2013, Central Africa,
the prevalence of hepatitis C was between 1.5% and 3.5% [2] and in the age group of less than 5 years, the prevalence was 2.6%. For hepatitis B, the prevalence in Central Africa varied between 5% and 7% in children 5 to
9 years [3]. HIV is the leading cause of child mortality in Africa, where 1700 children are newly infected every
day [4] [5]. These three viruses share the same procedure for sending in children. HIV transmission in children
is mainly through blood products and from mother to child. But the use of short course antiretroviral regimes in
the third trimester allows for transmission rates <5% [4]. For hepatitis B virus, outside the transmission by blood
products [6] [7], the mother-to-child transmission remains the main infection diffusion modality in highly endemic countries, as is the case in sub-Saharan Africa [8]. This hepatitis B transmission rates from mother to
child is estimated at between 40% and 45% [7]. For hepatitis C transmission in children is almost exclusively
parenterally in Africa; while the risk of infection from mother to child is about 5%, but it is possible only when
the mother has chronic hepatitis C viremia [9]. The treatment of viral diseases in children remains a real problem
in the context of our African countries with limited resources [7]. The point on which we can act effectively remains prevention. This can only be effective if the magnitude of the problem is known in our context. We conducted this study to make an inventory of the seroprevalence of hepatitis B, C and HIV in children 6 to 59
months and to assess the risk of transmission of these viruses in the child by blood products.

2. Methodology
2.1. Part of the Study
This is a descriptive and analytical cross-sectional study of children aged 6 to 59 months, from the period of 24
June to 24 July 2013 and conducted in two health zones of the city of Kindu (Kindu area and area health Alunguli), as well as in rural areas 2 (Kasongo and Kunda). These four health areas include 46 health areas in total
but 38 easily accessible health areas were the subject of the investigation. A reasoned choice of four zones was
made given the presence in these areas of the program for the prevention of transmission from mother to child of
HIV and geographical accessibility. Kindu is the capital of Maniema province, in the center-east of the Democratic Republic of Congo. This province is one of 11 provinces of the DRC. The province has an area equal to
132 250 km2. It has 2,038,471 inhabitants, with a density of 15 inhabitants/km2. Maniema is divided into 18
health zones responsible for providing primary health care to the population, with the health structures of the 1st
and 2nd level. These areas have a total of 274 health areas. However, in general, the proportion of health centers
offering a minimum package of comprehensive activities is low. The general referral hospitals are underequipped and quality of complementary package of activities offered by these hospitals does not meet national
standards.

2.2. Study Population
We conducted a household survey after research project has been approved by ethics committee of our university.
We made the calculation of the number of households to deduct approximately the number of children under 5
years hoping to have at least one child of that age per household. The calculated sample size of 324 was based
on a proportion of pregnant women with HIV to 3.5% nationally [10] and an accuracy of 2%. After multiplication by the effect of sampling by two, a total of 648 households was included. Sampling was done in several
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stages: the first step was to divide the households in 33 clusters (health area), each cluster containing at least 20
households. A selection of health areas (cluster) on the basis of a list of all the health areas of the 4 health zones
drawn up in alphabetical order was carried out using a random selection proportional to population size health
areas. 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 has been achieved. Thus 138 villages were selected representing 12% of all villages/streets. The number of households to be surveyed in the villages/avenues selected was obtained by dividing the number of required households (20 households) 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 of households in the village (known in advance by the
plot reliever) divided by 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 the households that had a
child from 6 to 59 months and who have freely agreed to participate in the survey. Thus we have reached 781
children aged 6 to 59 months. We studied the following parameters: the age of the child, gender, MUAC, fever
defined by an axillary temperature above 38˚C, anemia defined by hemoglobin levels below 11 g/dl. The value
of hemoglobin was obtained by the HemoCueR device. We also noted the state of conjunctiva, the presence of
edema, blood transfusion history in the past 12 months, the level of education of the mother, the maternal age,
the antecedent of transfusion in the mother during pregnancy, HBV serology results, Anti-HIV and anti-HCV.
Aspects ethics were complied in sens, the study participation was voluntary after a clear explanation and verbal
approval was obtained.

2.3. Serology
Serodiagnosis on each sample was taken from the following reagents: a) Determine TM HBV HBsAg, Inverness
Medical Japan Ltd.; b) HCV Orgenics Ltd., Medical Innovations Group, Israel c) HIV: HIV-Determine TM half
Abbott.

2.4. Statistical Analysis
We encoded the data using SPSS 20. Some variables taken into account in the analysis were categorized age of
the child in months in 3 categories (between 6 and 12 months, between 13 and 24 months and between 25 and
59 months) for the descriptive analysis but into two groups for the univariate analysis: less than 24 months and
over 24 months, sex, social background in both rural and urban groups, the MUAC into 3 categories (less than
11 cm, between 11 and 12.5 cm and 12.5 cm), the mother's level of education into 4 categories (none, primary,
secondary and higher) and then two groups in the univariate analysis: and without education, age of the mother
in four categories for the description of the sample (20 years and under, 21 to 30 years, between 31 and 40 years
and over 40 years) and then into two groups for the following analyzes: 30 years old, over 30 years. The usual
descriptive statistical analysis consisted of proportions for categorical variables, median, minimum and maximum for the age of the child and the mother's age. To analyze the association between the presence of viral
markers and potential risk factors the chi-square test of Pearson was applied, the odds ratios (OR) and their 95%
confidence intervals (95% CIs) were 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
The median age of children in our sample was 34 months, more than half are found in the age group of 25 - 59
months. The proportion of girls is slightly higher than that of boys. 3/4 of the sample are from rural areas. Ten
percent of the children had had a blood transfusion during the 12 months preceding the survey. When passing
investigators 6.6% of children had fever, 64% were anemic and 9.2% had edema of the lower limbs (Table 1).
Furthermore 9.3% of mothers of children were transfused during pregnancy of the child. The median age of the
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Table 1. General children 6 to 59 months of Maniema province in 2013.
n

%

781

Child’s age (in months)

Me (min-max)
34 (6 - 59)

06 - 12

15.1

13 - 24

33.2

25 - 59

51.7
781

Sex of child
male

49.0

female

51.0
781

Original middle
urban

28.4

rural

71.6
699

Arm circumference (cm)
<11.0

72.1

11.0 to 12.5

4.3

>12.5

23.6
781

Mother Study level
primary

20.2

secondary

51.0

University

14.1

without

14.7
781

Age of mother (in years)

31.0 (16 - 50)

≤20

14.2

21 - 30

47.0

31 - 40

26.2

> 40

12.6

fever

707

6.6

anemia

644

63.6

Conjunctiva pale eyelid

778

7.5

Swelling of lower limbs

723

9.2

Transfusion history of the last 12 months

781

10.3

History of transfusion for the mother when the child’s pregnancy

781

9.3

Me = median, Min = Minimum and max = maximum.

mothers was 31 years, 14% were under 20 years old while 15% had not studied and 51% had a secondary level
of study as shown in Table 1.
The seroprevalence of hepatitis B in children 6 to 59 months was 3.6% (95% CI 2.6 to 5.3). The seroprevalence of HBV surface antigen differed statistically significantly by gender (p = 0.001) and the place of origin (p
= 0.01). It was observed a higher proportion of presence of the surface antigen of hepatitis B among male children (OR = 2.8) and among rural children (5.0%). The risk of the hepatitis B antigen was also increased for
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children with a history of blood transfusion and those whose mothers had been transfused during pregnancy
(Table 2).
The presence of blood transfusion history in the mother and in children is associated with a statistically significant risk of positivity of antibodies to hepatitis C. The overall seroprevalence of HCV was 2.8% (95% 1.8 to
4.3) (Table 3). The seroprevalence of anti-HCV was 7.6% in children who were transfused against 2.5% in
those who did not. The proportion of children with antibodies against hepatitis C was 11% in children whose
mothers had been transfused against 2.2% in children without transfusion history in their mothers. Strong but
not statistically significant association (p = 0.08) was observed between the mid and hepatitis C.
We found a child with a co-infection of HIV-HCV three viruses HBV, two had co-infected hepatitis B and C,
a child had HIV and hepatitis B co-infection and another child had a co-infection HIV and hepatitis C. HIV seroprevalence was 3.7% (95% CI 2.6 to 5.3) (Table 4).
We did not observe significant difference in HIV prevalence in children based on the following variables: age
and sex of the child; the place of origin, age and level of mother study. As against the proportion of HIV was
statistically significantly higher in children with a history of blood transfusion or for either himself or with his
mother (Table 4).
Table 2. Seroprevalence of hepatitis B and its determinants in children 6 to 59 months.
HBV + %

OR (IC à 95%)

p

3.6

Total (776)

0.58

Child’s age (in months)
≤24 (n = 359)

3.3

0.8 (0.0 - 1.7)

>24 (n = 390)

4.1

1
0.001

Sex of child
Male (n = 361)

5.5

2.8 (1.3 - 6.9)

Female (n = 398)

2.0

1
0.01

Original environment
Urban (n = 197)

0.5

0.1 (0.01 - 0.72)

Rural (n = 541)

5.0

1
0.70*

Mother Study level
Without (n = 113)

2.6

0.6 (0.1 - 2.0)

Instruction (n = 624)

4.0

1
0.70

Age of mother (in years)
≤30 (n = 468)

4.0

1.2 (0.5 - 2.7)

>30 (n = 258)

3.5

1
0.34*

Transfusion of the child the last 12 months
Yes (n = 76)

6.6

1.9 (0.6 - 4.8)

No (n = 608)

3.6

1
0.63*

Transfusion of the parent on the child’s pregnancy
Yes (n = 70)

5.7

1.5 (0.4 - 4.2)

No (n = 614)

3.9

1

*

Fisher exact.
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Table 3. Seroprevalence of hepatitis C and its determinants in children 6 to 59 months.
HCV + %

OR (IC à 95%)

p

2.8

Total (744)
Child’s age (in months)
≤24 (n = 299)
>24 (n = 399)
Sex of child
Male (n = 366)
Female (n = 383)
Original environment
Urban (n = 208)
Rural (n = 508)

0.65
2.7
3.3

0.8 (0.3 - 1.9)
1

3.3
2.3

1.4 (0.5 - 3.5)
1

4.8
2.2

2.3 (0.9 - 5.4)
1

0.41

0.08

0.75*

Mother Study level
Without (n = 111)

1.8

0.6 (0.1 - 2.5)

Instruction (n = 603)

3.2

1

≤30 (n = 402)

2.9

0.9 (0.4 - 2.2)

>30 (n = 270)

3.3

1

0.79

Age of mother (in years)

0.05*

Transfusion of the child the last 12 months
Yes (n = 79)

7.6

3.2 (1.1 - 8.5)

No (n = 610)

2.5

1
0.001*

Transfusion of the parent on the child’s pregnancy
Yes (n = 72)

11.1

5.6 (2.1 - 14.1)

No (n = 602)

2.2

1

*

Fisher exact.

Table 4. Prevalence of HIV infection and its determinants in children 6 to 59 months.
HIV + %
Total (778)
Child’s age (in months)
≤24 (n = 328)
>24 (n = 399)
Sex of child
Male (n = 361)
Female (n = 383)
Original environment
Urban (n = 201)
Rural (n = 541)

OR (IC à 95%)

p

3.7
0.97
3.9
4.0

1.0 (0.5 - 2.1)
1

4.7
3.1

1.5 (0.7 - 3.3)
1

2.5

0.5 (0.2 - 1.4)

4.4

1

0.26

0.22

0.99*

Mother Study level
Without (n = 114)

3.5

0.8 (0.3 - 2.6)

Instruction (n = 636)

3.9

1

≤30 (n = 411)

3.6

0.7 (0.3 - 1.4)

>30 (n = 264)

5.3

1

0.3

Age of mother (in years)

0.005*

Transfusion of the child the last 12 months
Yes (n = 79)

11.4

3.8 (1.6 - 8.7)

No (n = 618)

3.2

1
0.04*

Transfusion of the parent on the child’s pregnancy
Yes (n = 71)

9.8

2.9 (1.1 - 7.1)

No (n = 625)

3.5

1

*

Fisher exact.
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4. Discussion

In our study on hepatitis B, C and HIV in children between 6 and 59 months, the prevalence of hepatitis B was
3.6%, hepatitis C and HIV 2.8% and 3.7%. This study has some methodological limitations. Indeed, our study
population was taken from the community and the calculation of proportions ignored vaccinations against hepatitis previously received by the children. These two reasons might be that there under-or overestimation of different prevalences. In addition the calculation of proportion did not take into account the effect of cluster sampling which may impact on confidence intervals and p-values. However, despite these reservations, this study
has achieved its objectives: to estimate the prevalence of the three viruses in the age group 6 to 59 months and
identify risk factors in our context.
The frequency of chronic carriers of hepatitis B surface antigen found in our study is higher than that found in
Egypt 0.38% [11] but lower than projected estimates for the age group 0 to 4 years Central Africa [3] which
were between 4% and 5%. The male children (OR 2.8) and children from rural areas (OR = 10) were more exposed respectively from the female children and those from urban areas. For sex the result is different from
that found in Egypt but the result is similar to that found in Laos. [12] Regarding the environment from Mao
et al. in Cambodia [13] and in Egypt Iman et al. [14] found similar results to ours. We did not find any
plausible explanation in the literature for this. However, in rural areas the viral infection prevention measures
are less present than in urban areas. Our study found no statistically significant association between seropositivity to HBsAg and blood transfusion history, this differs results of other studies in Egypt and Brazil [14]
[15]. Indeed the infectivity of HBV is related to the presence of virus in most biological liquids infectious titers often very high, up to 109 virus/ml (blood, exudates, genital secretions mainly) [6] [7] for the three contamination routes: blood, sex and mother to child. The first route (blood) became less and less common in
developed countries through the rigorous screening for all blood but in the countries of sub-Saharan Africa
the risk remains high.
The main risk factors for viral hepatitis C identified in our study are the history of blood transfusion in the
child and the mother. Egypt Gamal et al. [11] also found blood transfusion as a risk factor for HCV as Fafri Pakistan et al. [16] Apart from that, Gamal et al. also observed that the tattoo and surgery were risk factors for hepatitis C. But be aware that HCV infection is less common in children than in adults , and natural history, prognosis and clinical significance of HCV infection in childhood is based on estimates [11] [17] [18]. It is recognized that spontaneous clearance of the virus is possible but curing date is not determinable and prognostic factors are currently not known. [9] In children infected with HCV vertical transmission by up to 24% of spontaneous resolutions have been described before age 2 years but less than 2.5% after that age. [19] The spontaneous
resolution rate the highest (up to 45%) is described in children who received postnatal transfusion [19] [20].
Anyway, the treatment of a viral infection with hepatitis C is not within the reach of people in sub-Saharan
Africa or in cost or monitoring. Mortada et al. [21] estimated the cost at 7500 Euros per year to control infection
and improve the quality of life of patients who suffer.
HIV prevalence observed in our study is similar to that of the general population of the country [10] and
slightly higher than that observed in the population of blood donors 2.9% [22]. As for hepatitis C, the risk factors of HIV in children is the history of blood transfusion in the child and the mother. The mother-child transmission of HIV (HIV) has become a rare event in the most economically advantaged countries [4] and low frequency in countries with lower income. The weakness of the transmission of HIV from mother to child is
achieved by routine screening in all pregnant women, monitoring and medical care for mothers and newborns.
In all these measures, there are the strategies related to the mode of feeding among women living with HIV as
they aim to reduce the risk of HIV transmission from mother to child as [5].

5. Conclusion
The seroprevalence of viral markers is a reflection of the prevalence gives an idea about the problem state. The
weight of infections of hepatitis B, C and HIV are real in children as in adults. Blood transfusion remains a
means of transmission of hepatitis and HIV in our midst. These infections are preventable, should be put in
place for all vaccination against HBV, education of the population and screening of pregnant mothers hope for
reducing the incidence of hepatitis in children. It should also strengthen the blood donor selection and qualification measures of all blood unit for secure blood products.
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