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Prevalence, correlates and pattern of Hepatitis B
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Yaounde-Cameroon: is perinatal transmission
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Abstract

Background: Few studies have evaluated the prevalence of HBV in the general Cameroonian population or among
antenatal attendants. The aim of this study was to determine the prevalence, correlates and patterns of Hepatitis B
surface antigen among pregnant women attending antenatal care in Yaounde-Cameroon.

Methods: This was a cross-sectional multicenter study carried out in a referral hospital and two secondary hospitals
in Yaounde, the capital of Cameroon. The study lasted 15 months (March 2011 to June 2012), and recruited 959
pregnant women. Patient recruitment was consecutive. The HBsAg was tested using the Monalisa HBsAg Ultra
ELISA kit. Other hepatitis B markers were equally tested.
We used the statistical package for social sciences (SPSS) version 14.0 software to conduct a quantitative analysis of
the derived data. Simple descriptive statistics such as means, standard deviations, and proportions were used to
describe the data. We tested for association in categorical variables using the chi-squared (χ2) test. The odds ratio
(OR) and the corresponding 95% confidence intervals (95% CI) were used to summarise the strength of association
between specific binary exposure and outcome variables. The level of statistical significance for the study was set at
p < 0.05.

Results: The prevalence of hepatitis B infection (HBsAg) among antenatal clinic attenders in our setting was 7.7%.
Amongst these women, just 5.4% were previously aware of their HBsAg status. The rate of HBV infectivity was high,
with 28% of HBsAg positive women having evidence of HBeAg in their plasma, and up to 45.8% of these women
lacking antibodies against hepatitis B e antigen (anti-HBe). About 41% of the pregnant women had had previous
contact with HBV as evidenced by the positive status for anti-HBc.
Just 2.7% of the pregnant women had previously been vaccinated against HBV. The mean age for HBsAg positivity
in our setting was 26.9 ±4.7 years, and the most affected age group was the 25 – 29 years age group. There was
no statistically significant association between age or other socio-demographic risk factors and HBsAg status.
Numerous risk factors for HBV acquisition exists in our settings, but amongst these, only a history of a contact with
hepatitis B infection was found to be significantly associated with HBsAg positivity (OR 1.63, 95% C.I 1.15-2.30).
Finally, the coinfection rate of HBV/HIV was 0.74%.
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Conclusion: The prevalence of hepatitis B among pregnant women in Cameroon is high, and the pattern tends
towards high infectivity and therefore increased risk of perinatal HBV transmission. These highlight the need to step
up preventive efforts against hepatitis B infection and perinatal HBV transmission in our community.

Keywords: Hepatitis B, Pregnancy, Prevalence, Risk factors, Low resource setting
Background
Infection with Hepatitis B Virus (HBV) remains a ser-
ious public health problem worldwide and is a major
cause of morbidity and mortality in Africa and Asia
[1-3]. Perinatal transmission is one of the commonest
modes of HBV transmission worldwide [4]. The Global
Advisory Group on the Expanded Program on Immun-
isation recommended that countries with a more than
2% prevalence of HBV carriers should add hepatitis B
vaccine into their routine infant immunization schedules,
a recommendation which was endorsed by the World
Health Assembly [5]. Consequently the routine screening
of pregnant women for hepatitis B surface antigen
(HBsAg) is recommended by the World Health Organisa-
tion [6].
Chronic Hepatitis B virus infection affects approxi-

mately 350 million people worldwide, half of whom
acquired the infection from perinatal transmission or in
early childhood [4,7]. This perinatal transmission of
HBV leads to severe long term sequelae [8]. Children
born to mothers who are positive for hepatitis B surface
antigen (HBsAg) and Hepatitis B e antigen (HBeAg)
have a 70-90% chance of perinatal acquisition of HBV
infection, and over 85-90% of them will eventually be-
come chronic carriers of the disease. Chronic carriers of
HBV have an increased lifetime risk of dying from hepa-
tocellular carcinoma and liver cirrhosis (25% risk) [9,10],
and remain the main reservoir for continued transmis-
sion of HBV [11]. Many of them eventually become
mothers themselves, thus perpetuating the cycle [12].
Cameroon is a high endemic area for HBV infection with

a prevalence rate > 8% This implies perinatal and early
childhood transmission are therefore the main means of
HBV infection in Cameroon [13,14], with the potential risk
of chronic HBV infection. Yet the response of Cameroon
to the call of universal screening of pregnant women for
HBV has been timid. The screening of antenatal clinic at-
tenders for HBV is not yet a routine practice in most
health settings in Cameroon. Moreover the implementa-
tion of routine vaccination of newborns against hepatitis
was only adopted in 2005.
Few studies have however evaluated the prevalence of

HBV in the general Cameroonian population or among
antenatal attendants [15-18]. Amongst these, Ndumbe et al
reported a prevalence of 9.6% in the general Cameroonian
population [16], while Chiaramonte et al reported an
alarming 19.9% prevalence among school children in an
urban setting in Cameroon [15]. Working on antenatal
clinic attendants, Ndumbe et al reported a prevalence rate
of HBV of 5.4% among rural pregnant women in
Cameroon [17], while Kfutwah et al recently reported a
prevalence of 7.85% among urban pregnant women [18].
The study by Kfutwah et al is the lone study carried out in
an urban setting in Cameroon. However, their results are
based on evaluation of blood samples collected from ante-
natal clinic attenders in the year 2000 during a pilot pro-
gram for the prevention of mother-to-child transmission of
the Human Immuno-deficiency virus (HIV). Consequently,
their results are highly informative of the state of the epi-
demiology as it was some 12 years ago, but probably do not
reflect the state of the epidemic in Cameroon today.
Given that HBV leads to serious sequelae, it is import-

ant that its epidemiology should continuously be exam-
ined [19]. It is therefore timely for current studies to be
performed to better characterise the epidemiology of
HBV among pregnant women in Cameroon and to as-
sess whether there has been a shift in the epidemiology
of this condition over time. This will help inform the
Cameroonian Ministry of health on the state of the art
of this epidemic, and whether or not there is a need to
prioritise this problem.
The aim of this study was to determine the prevalence,

correlates and patterns of Hepatitis B surface antigen
among pregnant women attending antenatal care in
Yaounde-Cameroon. We carried the research a step
further by assessing the infectivity of these women to
shed more light on the possible risks of perinatal HBV
transmission.

Methods
This was a cross-sectional study conducted at the
Yaounde University Teaching Hospital (CHUY), the
Biyem-Assi (BADH) and the Cite Verte District Hospi-
tals (CVDH) of Yaounde, the capital of Cameroon. The
University Teaching Hospital is a tertiary hospital in the
Yaounde, receiving a wide variety of patients not only
from other hospitals in Yaounde itself, but also from
other hospitals nationwide. The Cite Verte and Biyem-
Assi District Hospitals are secondary care facilities
within Yaounde, catering for a wide variety of patients as
well, both rural and urban. By selecting patients from
these three facilities we believe our sample was largely
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representative of all categories of pregnant women in
Yaounde.
Ethical approval to conduct this study was obtained

from the Ethical committee of the International Research
Centre on HIV/AIDS of the Chantal Biya Foundation.
Each patient provided written informed consent to partici-
pate in the study.
The study recruited 959 pregnant women attending

antenatal care in one of the above cited hospitals during
the study period. The sample size was calculated using
the standard formula for sample size calculation N =
z2pq/d2 (where z = the standard normal deviation at 1.96
(which corresponds to a 95% confidence interval), p =
the prevalence of Hepatitis B in the general Cameroon-
ian population, estimated at 10%; q = 1 – p; and d = the
degree of precision expected = 0.05).
The study lasted 15 months, from March 2011 to June

2012 and we employed a consecutive sampling for data
collection, requesting consent from all antenatal clinic
attenders in the selected health facilities during the study
period. We included women with a confirmed pregnancy
who provided written informed consent to participate in
the study. Pregnancy was confirmed by any of the fol-
lowing means: positive pregnancy test (serum or urine
B-HCG); ultrasound; quickening; and the presence of
fetal heart tones by either auscultation or Doppler.
We excluded all women who refused to give consent,

and those who presented very early with a doubtful preg-
nancy. We equally excluded women with gestational tro-
phoblastic disease/molar pregnancy, ectopic pregnancy
and complete/incomplete/missed abortions.
Following informed consent, all participants were

interviewed using an interviewer administered pretested
questionnaire. There were no personal identifiers on the
questionnaires. This questionnaire was applied to gather
relevant socio-demographic data of the women as well
as predisposing factors for hepatitis B infection obtained
following a literature review. These included a previous
history of spontaneous abortion or still birth, history of
blood transfusion, a history of previous surgery, history
of previous jaundice, a history of scarifications/tattoos,
having a contact with a known history of hepatitis B
infection or jaundice (used as a proxy indicator for hepa-
titis B infection) and a previous history of sexually trans-
mitted infection (used as a proxy indicator for multiple
sexual partners). We collected information on these risk
factors to subsequently test their association with HBV
infection among pregnant women in our community.
After completion of the questionnaire, 5 ml of blood

was aseptically collected from the brachial/antebrachial
vein using a disposable syringe into Ethylene Di-amine
Tetra-acetic Acid (EDTA) vials, in order to prevent clot-
ting. These vials were properly labeled with the patients’
name and date of collection. The blood was either sub-
mitted directly to the laboratory, or temporarily stored
in a refrigerator overnight and later transferred the
following day in cooling packs to the ‘Chantal Biya’
International Reference Centre for Research on HIV/
AIDS Prevention and Management (CIRCB) Yaounde
for biological analysis.
At the laboratory, the blood was them brought out of

the cooling packs and allowed to equilibrate with room
temperature. Plasma was them separated for HBV assay
by centrifugation at 6.000 revolutions per minute for
5 minutes. After centrifugation, the plasma was tested
for HBsAg using the Monalisa HBsAg Ultra ELISA kit
(BIO-RAD Laboratories). Positive and negative plasma
controls were run alongside each test. Most samples
were equally evaluated for the Hepatitis B core antibody
(anti-HBc) in order to determine previous exposure to
HBV within the study population. After identification of
HBsAg positive samples, and given the limited availabil-
ity of testing kits, a random sample of plasma amongst
these was chosen for evaluation of infectivity by testing
for the Hepatitis B e antigen (HBeAg). For the same rea-
son as above, not all the HBsAg positive samples were
tested for anti-HBe.
Rapid tests for HIV types 1 and 2 were equally run on

the samples using the DETERMINE HIV ½ test kit. Seven
of the women who consented to the study choose to spe-
cifically opt out of the HIV testing, which is a routine test
recommended for all pregnant women in Cameroon. They
were not included in the specific analysis dealing with
HIV and HBV.
Results were made available to the patients before deliv-

ery. All women who tested positive for HBsAg were coun-
seled on their status, the modes of disease transmission,
the need for neonatal immunization and close-contact
screening against hepatitis. They were then referred for
further evaluation and management by a gastroenterolo-
gist in the Yaounde University Teaching Hospital. Provi-
sions were equally made for immunoprophylaxis and
vaccination against Hepatitis B for the newborns at birth.
We used the statistical package for social sciences

(SPSS) version 14.0 software to conduct a quantitative
analysis of the derived. The variables were summarised
and examined. Simple descriptive statistics such as
means, standard deviations and proportions were used
to describe the data as appropriate.
Where indicated by the research question, variables

were cross-tabulated and hypotheses tested by applying
appropriate statistical tests. We tested for association in
categorical variables using the chi-squared (χ2) test,
reporting corresponding p-values. In case of small num-
bers in a given group (<5), the Fischer’s exact test was
used instead, and the corresponding p-value reported.
Wherever possible, analyses were done using the ungrouped
variables to retain optimum information content/power.



Table 1 Socio-demographic characteristics of study
participants

Characteristic Number
(n = 959)

Percentage (%)

Age (Years) (Mean = 27.6; SD = 5.2)

≤ 15 3 0.3

16 – 20 50 5.2

21 – 24 224 23.4

25 – 29 356 37.1

30 – 34 198 20.6

35 – 39 114 11.9

40 + 14 1.5

Marital status

Single 181 18.9

Cohabiting 186 19.4

Married 592 61.7

Educational level

Uneducated 4 0.4

Primary education 101 10.5

Secondary education 537 56.0
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For the purpose of hypothesis testing, a control group se-
lected from the pregnant women who were HBsAg nega-
tive, and matched, for age, educational level, marital and
professional status with the cases, was used to compare
the strength of the association between reported risk fac-
tors and infection with Hepatitis B virus. We opted for
this nested case–control design within our cross section
as it is a validated approach and may actually be advanta-
geous over a full cross sectional design [20]. The odds ra-
tio and the corresponding 95% confidence intervals (95%
CI) were used to summarise the strength of association
between specific binary exposure and outcome variables.
The level of statistical significance for the study was set at
p < 0.05.
The primary outcome measure was the detection of

the presence of Hepatitis B surface antigen (HBsAg) in
the plasma of pregnant women, and their association
with known risk factors for maternal infection. Second-
ary outcome measures included the assessment of
markers of hepatitis B infectivity (hepatitis B ‘e’ antigen
(HBeAg), antibody against the Hepatitis B ‘e’ antigen)
among HBsAg positive participants, and coinfection with
the Human Immuno-deficiency Virus (HIV).
University and beyond 317 33.1

Occupational status

No formal employment 505 52.7

Students 232 24.2

Civil servants 157 16.4

Private sector workers 65 6.8

Gravidity

Primagravida 305 31.8

Multigravida 654 62.2
Results
Figure 1 illustrates all the pregnant women attending an-
tennal care during the study period and the sample even-
tually recruited into the study.
Among the 959 patients who participated in this study,

the ages varied between 15 and 43 years with a mean age of
27.6 ±5.2 years. The mean gestational age of our patients
was 29.2 weeks; (minimum = 6 weeks; maximum =
42 weeks). Most of these women (97.3%) had never been
vaccinated against Hepatitis B. Table 1 summarises the
socio-demographic characteristics of the study participants.
Total number 
of pregnant 
women 
attending 
antenatal care 
during the 
study period
7653

Eligible women
6635

Non Eligible 
women
1018

Included
959

Excluded
5676

Figure 1 Sketch outlining the selection of the sample population.
The Hepatitis B surface antigen (HBsAg) was detected
in the plasma of 74 of these women, giving an overall
HBsAg prevalence of 7.7%. Just 4 of these women (5.4%)
were previously aware of their HBsAg status. Among the
74 women who tested positive for HBsAg, results for
HBeAg testing was available for 25. Amongst these 25
women, 7 (28%) tested positive for HBeAg, thus indicat-
ing that this proportion of patients was highly infectious,
and therefore likely to transmit the virus to their off-
spring. Results for testing for anti-HBe were available for
48 HBsAg (+) patients. Amongst these, 45.8% (n = 22)
lacked anti-HBe. This implies a higher proportion of
women were thus at risk of active viral replication, than
was estimated by our assessment of HBeAg alone. The
remainder (54.2%) had anti-HBe, indicating they were
seroconverting.
Previous exposure to HBV was evaluated by assessing

the prevalence of anti-HBc within the study sample. This
marker was evaluated in 644 patients. Of these, 263



Table 3 Association between HBsAg status and the
predisposing factors

Risk factor Number HBsAg
(+)

HBsAg
(−)

OR 95% C.I

History of abortion/
stillbirth

124

Yes 47 22 25 0.97 0.66 – 1.43

No 77 37 40

History of
blood transfusion

124

Yes 6 2 4 0.69 0.22 – 2.17

No 118 57 61

History of surgery 124

Yes 16 3 13 0.36 0.13 – 1.02

No 108 56 52

History of scarification/
tattoo

124

Yes 23 9 14 0.79 0.46 – 1.37

No 101 50 51

History of jaundice 124

Yes 14 8 6 1.23 0.75 – 2.02

No 110 51 59

Contact with jaundice/
Hepatitis B

124

Yes 35 23 12 1.63 1.15 – 2.30

No 89 36 53

History of STI 124

Yes 19 9 10 0.99 0.59 – 1.66

No 105 50 55

STI Sexually Transmitted Infection, OR Odds ratio; 95% C.I = 95%
confidence interval.
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(40.8%) were positive for total anti-HBc, hence had sero-
logic evidence of previous HBV exposure.
The mean age among pregnant women who were

HBsAg positive was 26.9 years. The prevalence of
HBsAg was highest among the 25 – 29 year age group
(Table 2). There was no statistically significant associ-
ation between the socio-demographic characteristics
evaluated (age, gravidity, marital status, and educational
level), and HBsAg status.
As stated in the methods, a control group matched for

age and professional status was used to compare the
strength of the association between reported risk factors
and infection with Hepatitis B virus. This gave a new
sample of 124 patients, with 59 cases and 65 controls. In
this new sample, 23 HBsAg positive patients (39.0%)
reported having a contact with a known history of hepa-
titis B infection or jaundice (used as a proxy indicator
for hepatitis B infection). The association between a his-
tory of a contact with hepatitis and HBsAg status was
statistically significant, with a significantly higher risk of
being HBsAg-positive amongst those with a contact with
HBV or jaundice, relative to those without such a con-
tact (OR 1.63, 95% C.I 1.15 – 2.30). The most commonly
cited contacts were immediate family members includ-
ing the mother, the father, brothers and sisters, cousins
and aunts. One patient reported that her mother in law
was known to be HBV positive. One patient who identi-
fied her father as being HBV positive reported he was a
worker in a blood bank.
A previous history of spontaneous abortion or still

birth, history of blood transfusion, a history of previous
surgery, history of previous jaundice, a history of scarifi-
cations/tattoos and a previous history of sexually trans-
mitted infection were not found to be statistically
significantly associated with the HBsAg status (Table 3).
In our study sample 80 (8.4%) women tested positive

for HIV (n = 952). Seven of these 80 women were
equally infected with the hepatitis B virus. This implies
the coinfection rate HIV/HBV in our study population is
0.74% (7/952).
Table 2 HBsAg prevalence by age among the pregnant
women

Age group Number (n = 959) HBsAg + (%) HBsAg – (%)

≤ 15 3 0 (0.0%) 3 (100.0%)

16 – 20 50 5 (10.0%) 45 (90.0%)

21 – 24 224 13 (5.8%) 211 (94.2%)

25 – 29 356 38 (10.7%) 318 (89.3%)

30 – 34 198 14 (7.1%) 184 (92.9%)

35 – 39 114 3 (2.6%) 111 (97.4%)

40+ 14 1 (7.1%) 13 (92.9%)

(FE χ 2 = 10.4 df = 6 p = 0.11).
The relationship between HIV status and HBsAg sta-
tus was not statistically significant (Table 4).
Discussion
The results of our study indicate that the prevalence of
HBsAg among antenatal clinic attenders in Yaounde is
7.7%. Cameroon is generally considered an area of hyper-
endemicity for hepatitis B infection (prevalence >8%)
[14]. This fact is strongly supported by the prevalence of
HBsAg among blood donors such as the 10.8% reported
by Noah et al [21] 10.7% reported by Mbanya et al [22]
Table 4 HIV status and HBsAg status

HIV (+) HIV (−) Total

HBsAg (+) (n = 74) 7 (8.8%) 67 (7.7%) 74

HBsAg(−) (n = 878) 73 (91.3%) 805 (92.3%) 878

Total 80 872 952

(OR 0.88, 95% C.I 0.42 – 1.84).
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and recently the 12.4% reported by Fouelifack et al [23]
all among blood donors in Yaounde Cameroon. Our
prevalence of HBsAg of 7.7% among pregnant women is
comparable to these figures, thus suggesting that sero-
prevalence of HBsAg among pregnant women may be
used as a proxy measure of this condition in the general
population.
After Kfutwah et al [18] this is the second study on

hepatitis B carried out among pregnant women in an
urban setting in Cameroon. Our HBsAg seroprevalence
is identical to the prevalence of 7.85% among pregnant
women reported by Kfutwah et al [18] earlier on this
year in Yaounde, despite working on blood samples col-
lected from pregnant women more than 10 years ago.
Our results are however higher than the earlier reports
of HBsAg prevalence among pregnant women in
Cameroon by Ndumbe et al who reported a 5.4% preva-
lence among pregnant women in a rural setting [17].
One obvious difference between our study and that of
Ndumbe et al is the different settings and study popula-
tions. One may estimate that urban dwellers probably
have a higher risk of acquiring the infection that those
in rural settings. This hypothesis however needs to be
evaluated.
Our prevalence of HBsAg among pregnant women of

7.7% is comparable to the 8.3% HBsAg prevalence
among pregnant women reported by Luka et al [24] in
an Urban setting in Nigeria, and by Eke et al [19] still
among pregnant women in a rural setting still in Nigeria.
They are comparable with the 6.4% HBsAg prevalence
reported in Ghana [25], the 6.5% HBsAg prevalence
reported in Congo [26], the 9.3% HBsAg prevalence
reported in Kenya [27] and the 10.7% HBsAg prevalence
in Burkina Faso [28], all among pregnant women. Our
findings are significantly lower than the 25% prevalence
of HBsAg reported by Madzime et al among pregnant
women in Zimbabwe [29]. On the contrary, our results
are higher than the 1.2% HBsAg prevalence reported
among antenatal clinic attenders in South Africa [30].
A high proportion of our patients showed evidence of

previous exposure to HBV as evidenced by the 40.8% of
anti-HBc prevalence within our study population. This
proportion is lower than the 85% anti-HBc seropreva-
lence reported by Ndumbe et al among pregnant women
in a rural setting in Cameroon. It is however higher than
the anti-HBc seroprevalence among pregnant women in
the developed world, with reports ranging from 7.1% in
Switzerland [31], through 13.4% in France [32], and
29.65% anti-HBc seroprevalence among pregnant women
in China [33].
Our study equally indicates that just 2.7% of pregnant

women have ever been vaccinated against HBV. This
shows a massive lack of awareness concerning HBV infec-
tion in the general Cameroonian population and the need
for anti HBV vaccination. It further indirectly highlights
the present inadequacy of community sensitization activities
by our health authorities on sensitizing the Cameroonian
population about HBV infection, and the importance of
anti HBV vaccination.
These two preceding facts combined highlight the fact

that HBV is very much present in our community. They
further indicate that even though Cameroon is a hyper-
endemic area for HBV, where transmission is generally
considered to be vertical, horizontal transmission is also
an important mode of HBV acquisition as presumed by
Kfutwah et al [18]. Given that very few women have ever
been vaccinated against HBV, the risk of HBV acquisi-
tion in our community is high. We however did not find
any reports that had looked into the vaccination status
against HBV of pregnant women within our community.
Our study therefore strongly highlights this important
fact which hitherto was apparently neglected by HBV re-
searchers in Cameroon.
The hepatitis e status, and the HBV viral load are both

factors known to be associated with vertical HBV trans-
mission [18]. We did not evaluate vertical transmission in
our study, but used the presence of HBeAg which is a
marker of high infectivity, as a proxy measure for the risk
of vertical transmission of HBV. HBeAg positive patients
are known to have a high viral load, and transmit HBV to
their offspring [18]. We found that 28% of HBsAg positive
patients in our sample were equally HBeAg positive. This
was largely in contrast with Kfutwah et al who found no
HBeAg positive samples amongst patients who tested
positive for HBsAg. It is known that the risk of vertical
transmission and resulting chronic carrier infection from
an HBsAg (+) mother to her baby is approximately 90% in
HBeAg positive pregnant women with high HBV DNA
titres [34,35]. Hence our results do not support the asser-
tion by Kfutwah et al who stated that ‘this form of trans-
mission (vertical transmission) could play a negligible role
in HBV transmission in Cameroon’ [18]. Our findings sug-
gest that vertical transmission possibly is a very important
means of HBV transmission in Cameroon.
Reports from sub-Saharan Africa indicates that sero-

conversion of anti-HBe occurs before the age of 15 to
16 years, with the consequence that most reproductive
age women do carry anti-HBe [36]. Our findings indi-
cated that up to 45.8% of HBsAg positive patients lacked
this antibody. This was an indirect indicator of the in-
fectivity of these women. In addition, HBV chronicity is
associated with early infection (fetal, perinatal, neonatal
or early infancy) [17]. The rate of HBV positivity among
pregnant patients in our settings is quite high, sug-
gesting that early infection plays an important role.
These facts further support our belief that vertical trans-
mission is indeed a very important means of HBV trans-
mission in Cameroon.
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In our study, the mean age of HBsAg positivity was
26.9 years, and HBsAg was highest among the 25 –
29 years age group (Table 2). This HBsAg seroprevalence
was equally high (10%) among the 16 – 20 years age
group (Table 2). Our findings are in accordance with
Vazquez-Martinez et al who reported that the average
age of women infected with hepatitis B virus was 26 years
[37]. Our findings somewhat tally with Ndumbe et al in
Cameroon [17], and Eke et al in Nigeria [19] who found
the highest prevalence of HBsAg among the 10 – 19 age
group (10.4%), and the 15 – 19 age group (16.7%) re-
spectively. A possible reason for the slightly higher
HBsAg prevalence in the 25 – 29 years age group is the
fact that between these ages, many women in urban
areas of Cameroon are likely to get married and become
pregnant. They are therefore likely to present for the
first time in antenatal care, and can thus be easily picked
up by screening.
Other socio-demographic characteristics were evalu-

ated to determine whether these were associated with a
risk of HBV acquisition. This included the marital status
of the patients, their educational level, their professions,
and their gravidity. Despite reports from other studies
that some of these factors may be linked with the risk of
HBV acquisition, we did not find a statistically signifi-
cant association between any of these factors and the
risk of HBV infection among our study subjects.
Despite the high prevalence of HBsAg among pregnant

women in our settings, just one predisposing factor for
HBV infection showed statistical significance. This result
was in accordance with Summer et al who showed that
most of those testing positive for HBsAg had just one or
two predisposing factors for hepatitis B surface antigen
[38]. It was noted from this study that previous contact
with someone with hepatitis B infection was a statisti-
cally significant predisposing factor for HBsAg infection.
Our findings are in accordance with other reports which
indicate that the risk of HBV transmission is high in
people who are in contact chronically infected HBV sub-
jects [19,39-41].
There was no significant association between the other

risk factors and HBsAg positivity. This is in accordance
with studies carried out in neighboring Nigeria [19,42].
We could not make any direct comparisons with previ-
ous reports in Cameroon as none of these evaluated the
significance of supposed predisposing factors for HBV
among pregnant women. To the best of our knowledge
therefore, our study is the first study evaluating the rela-
tive importance risk factors for HBV acquisition among
pregnant women in Cameroon.
The association between HIV and HBV was not statis-

tically significant in our study. Ahmed et al in Malawi
equally failed to find any statistical evidence for the asso-
ciation between HIV positivity and HBV infection [43].
The HIV/HBV coinfection rate in our study population
was 0.74%. Our results are comparable to the 0.7% HIV/
HBV coinfection rate among pregnant women in Awka,
Nigeria [44], but are lower than the 4.2% HIV/HBV co-
infection rate among pregnant women reported by Eke
et al [19] still in Nigeria. Reports from other African set-
tings equally indicate that HIV/HBV coinfection rate
among pregnant women is low. Pertinent amongst these,
are reports from Burkina Faso showing a co-infection
rate of 0.88% [45], and another in Benin City, Nigeria
which showed a low coinfection rate of 0.20% [46]. Our
findings are in contrast with those of Ndumbe et al in
Cameroon, who did not find any coinfection with HBV
among the 13 pregnant women found to be HIV positive
[17]. One possible reason was that the number of HIV
positive cases in the study by Ndumbe et al was rela-
tively small, and the HIV epidemic was probably still in
its early stages in Cameroon at the time.
In our survey, the HBsAg positivity rate was similar in

HIV-positive (8.8%) and HIV-negative pregnant women
(7.7%). This finding was similar to that reported by
Kfutwah et al who found an HBsAg positivity rate of 9%
and 7% among HIV-positive and HIV-negative pregnant
women respectively [18]. Similar findings have equally
been reported in Cote d’Ivoire [47]. The role of sexual
transmission of HBV can therefore not be neglected
among this population of pregnant women. The fact that
HIV and some hepatitis viruses share common modes of
transmission has often raised questions concerning the
potential of the hepatitis viruses to increase the virulence
of HIV infection, and/or influence the progression of
symptomatic HIV infection in asymptomatic patients
[48,49]. The low coinfection rate of HIV/HBV in our
study population is a rather consolatory finding given
that the prevalence of both of these infections is high
among pregnant women in Cameroon.
The implications of our research findings are numer-

ous. The 7.7% prevalence of HBsAg among pregnant
women in our community is an indication that pregnant
women serve as an important reservoir to fuel the HBV
infection in the general Cameroonian population. Fur-
thermore, the fact that over 28% of HBsAg positive preg-
nant women were also positive for HBeAg implies the
risk of perinatal and childhood transmission of HBV is
very high within our community. Efforts are therefore
needed to contain this situation. A way forward could be
to strengthen the policy on routine HBV testing in ante-
natal care. This had previously been suggested [18]. The
inclusion of HBsAg as a routine prenatal test should be
accompanied by appropriate facilities for management of
positive cases. This screening would also enable the
timely passive and active immunization of newborns
born to HBsAg positive mothers in order to minimize if
not avert seroconversion (57). Other preventive measures
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would include the provision of pre and post-test counsel-
ling services for HBV on the same day, the availability of
rapid HBV-testing facilities within the clinic and increased
confidentiality at every level of the program. There should
equally be provision for active/passive immunisation for
the infants of infected mothers. Screening of pregnant
women will also enable the screening of close contacts of
those infected, and these individuals can then either be
vaccinated or managed as appropriate.
The similarity between our HBsAg seroprevalence and

pregnant women and that reported by Kfutwah et al [18]
implies there has not been any significant change in the
epidemiology of this condition within the past 10 years
in Cameroon. It therefore highlights the fact that pre-
ventive efforts against horizontal HBV transmission have
had little or no impact within our community for the
time being. This is further supported by the low vaccin-
ation rates against HBV despite the existence of a safe
and effective vaccine. In addition, contact with a chronic-
ally infected subject was the lone risk factor significantly
associated with HBV infection within our community.
These call for a need to step up preventive efforts against
horizontal HBV transmission within our community if we
hope to halt and subsequently reverse this epidemic. Pos-
sible measures could include universal vaccination against
HBV of at risk groups such as heal workers, blood bank
workers, and those with a contact known to be infected
with HBV.
Based on this study, we propose the following recom-

mendations: prenatal screening for HBV should be in-
cluded as part of the routine tests for pregnant women
in our community; prenatal counseling on HBV should
be instituted within our community as this could help to
raise the awareness of HBV among future mothers and
might be linked to higher follow up rates in HBV
immunization independent of the mothers’ HBV status;
anti hepatitis B vaccination for all new borns should be
reinforced, this irrespective of the mother’s HBV status;
provisions should be made for appropriate follow-up
and subsequent management of HBV positive pregnant
women identified through screening, during and after
their pregnancy; Hepatitis B immunoglobulin should be
made available to enable passive immunisation of infants
from HBV infected mothers; there should be increased
collaboration between maternity and vaccination ser-
vices to enable timely vaccination of infants of HBV
infected mothers.

Strenghts and weaknesses of our study
The major strength of our study lies in the methodology
and the large sample size. Patients were recruited prospect-
ively and as such, our results demonstrate the state of the
art of the epidemic as it presently is. In addition, it was a
multicenter study, capturing a diverse population of preg-
nant women (both rural and urban) within and around
Yaounde which is the capital city of Cameroon, hence truly
reflects the epidemiology of HBV within our community.
A further strength lies in the fact that certain practical

challenges were identified. In the course of this research
it became obvious that hepatitis B immunoglobulin for
passive immunisation of the newborns of HBV infected
mothers is not commonly available in our settings. Even
the provision of HBV vaccine within 12 hours of delivery
was rather challenging. Our study also highlighted wor-
ries concerning breastfeeding in HBV infected mothers.
This permitted the education of patients and health
personnel alike as they were informed that there is no evi-
dence that breastfeeding from an HBV infected mother
poses an additional risk of HBV infection to her infant,
even in the absence of immunisation [50].
Our data was limited by the fact data on reported risk

factors depended on the memories of study participants,
and there was no other means to verify the truthfulness
of this information. Moreover, it was noticed that the
probing into these risk factors created an atmosphere of
suspicion of HBV infection among study participants,
and may have biased some of the responses. Also, the
rate of HBeAg was measured in one third of the HBsAg
positive women and anti-HBe was measured in two thirds
of HBsAg-positive women all due to financial constraints.
Despite the fact that these samples were random hence
probably representative samples, considering all the sam-
ples would have been the ideal.

Conclusion
The prevalence of hepatitis B among pregnant women
in Cameroon is high and the pattern tends towards high
infectivity and therefore increased perinatal transmis-
sion. The epidemiology of this condition has been stag-
nant over the past 10 years, and indicates that pregnant
women serve as a source of the infection in the general
population as well. These facts highlight the need for
preventive efforts against hepatitis B infection in preg-
nant women in Cameroon.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
FM and JF conceived the research idea. FM, JT and WT did the patient
recruitment and follow. FM made the first draft. PN and MK proof-read the
paper and made vital corrections. All authors reviewed several versions of
the manuscript. All authors read and approved the final manuscript.

Acknowledgements
We acknowledge the support of the VIMINT project coordinators who permitted
us to recruit patients within their project. We also acknowledge the support of the
‘Chantal Biya’ International Reference Centre for Research on HIV/AIDS Prevention
and Management (CIRCB) Yaounde for providing facilities for the laboratory
investigations. We equally wish to acknowledge the support of the staffs of the
Yaounde University Teaching Hospital, the Biyem-Assi and Cite Verte district
hospitals who facilitated recruitment of patients for this research.



Fomulu et al. BMC Pregnancy and Childbirth 2013, 13:158 Page 9 of 10
http://www.biomedcentral.com/1471-2393/13/158
Author details
1Department of Obstetrics and Gynaecology, Faculty of Medicines and
Biomedical Sciences, University of Yaounde 1, Yaounde, Cameroon. 2Centre
Hospitalier et Universitaire de Yaounde (CHUY), Yaounde, Cameroon. 3Centre
for the Study and Control of Communicable Disease (CSCCD), Faculty of
Medicines and Biomedical Sciences, University of Yaounde 1, Yaounde,
Cameroon. 4‘Chantal Biya’ International Reference Centre for Research on
HIV/AIDS Prevention and Management (CIRCB), Yaounde, Cameroon.

Received: 14 December 2012 Accepted: 5 August 2013
Published: 8 August 2013

References
1. Department of Health (UK): Immunization against Infectious Disease - “The

Green Book”, Hepatitis B; 2006:161–184. Ref Type: Generic.
2. Weinbaum CM, Williams I, Mast EE, Wang SA, Finelli L, Centers for Disease

Control and Prevention, et al: Recommendations for identification and
public health management of persons with chronic hepatitis B virus
infection. MMWR 2008, 57:1–20.

3. Andre F: Hepatitis B: a comprehensive prevention, diagnosis and treatment
program - past, present and future. J Gastroenterol Hepatol 2004, 19:1–4.

4. Jonas MM: Hepatitis B, and pregnancy: an underestimated issue. Liver Int
2009, 29(Suppl 1):133–139.

5. World Health Assembly Immunization and Vaccine Quality: Expanded
programme on immunization. Global advisory group--Part I. Weekly
Epidemiological Record 1992, 67(3):11–15.

6. Kane MA: Global status of hepatitis B immunisation. Lancet 1996, 348:696.
7. Lavanchy D: Hepatitis B, virus epidemiology, disease burden, treatment,

and current and emerging prevention and control measures. J Viral
Hepat 2004, 11:97–107.

8. Rumi MA, Begum K, Hassan MS, Hasan SM, Azam MG, Hasan KN, et al:
Detection of hepatitis B surface antigen in pregnant women attending a
public hospital for delivery: implication for vaccination strategy in
Bangladesh. Am J Trop Med Hyg 1998, 59(2):318–322.

9. Shiraki K, Yoshihara N, Kawana T, Yasui H, Sakurai M: Hepatitis B surface
antigen and chronic hepatitis in infants born to asymptomatic carrier
mothers. Am J Dis Child 1977, 131(6):644–647.

10. Beasley RP, Shiao IS, Wu TC, Hwang LY: Hepatoma in an HBsAg carrier–seven
years after perinatal infection. J Pediatr 1982, 101(1):83–84.

11. Mast EE, Margolis HS, Fiore AE, Brink EW, Goldstein ST, Wang SA, et al:
A comprehensive immunization strategy to eliminate transmission of
hepatitis B virus infection in the United States: recommendations of the
Advisory Committee on Immunization Practices (ACIP) part 1: immunization
of infants, children, and adolescents. MMWR Recomm Rep 2005,
54(RR-16):1–31.

12. Kane MA, Hadler SC, Margolis HS, Maynard JE: Routine prenatal screening
for hepatitis B surface antigen. JAMA 1988, 259(3):408–409.

13. Wong VC, Ip HM, Reesink HW, Lelie PN, Reerink-Brongers EE, Yeung CY, et
al: Prevention of the HBsAg carrier state in newborn infants of mothers
who are chronic carriers of HBsAg and HBeAg by administration of
hepatitis-B vaccine and hepatitis-B immunoglobulin. Double-blind
randomised placebo-controlled study. Lancet 1984, 1(8383):921–926.

14. World Health Organisation (WHO): Hepatitis B vaccines. Wkly Epidemiol Rec
2009, 84:405–420.

15. Chiaramonte M, Stroffolini T, Ngatchu T, Rapicetta M, Lantum D, Kaptue L, et
al: Hepatitis B virus infection in Cameroon: a seroepidemiological survey
in city school children. J Med Virol 1991, 33(2):95–99.

16. Ndumbe PM, Njie TK: Hepatitis A and B infections in Yaounde, Cameroon.
Res Virol 1989, 140(3):253–261.

17. Ndumbe PM, Skalsky J, Joller-Jemelka HI: Seroprevalence of hepatitis and
HIV infection among rural pregnant women in Cameroon. APMIS 1994,
102(9):662–666.

18. 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.

19. Eke AC, Eke UA, Okafor CI, Ezebialu IU, Ogbuagu C: Prevalence, correlates
and pattern of hepatitis B surface antigen in a low resource setting. Virol
J 2011, 8:12.

20. Biesheuvel CJ, Vergouwe Y, Oudega R, Hoes AW, Grobbee DE, Moons KGM:
Advantages of the nested case–control design in diagnostic research.
BMC Med Res Methodol 2008, 8(48):1–7.
21. Noah DN, Njouom R, Bonny A, Pirsou P, Meli J, Biwole-Sida M: HBs
antigene prevalence in blood donors and the risk of transfusion of
hepatitis b at the central hospital of Yaounde, Cameroon. Open Journal of
Gastroenterology 2011, 1(2):23–27.

22. Mbanya DN, Takam D, Ndumbe PM: Serological findings amongst first-time
blood donors in Yaounde, Cameroon: is safe donation a reality or a myth?
Transfus Med 2003, 13(5):267–273.

23. Fouelifack FY, Keugoung B, Fouedjio JH, Kouam N, Mendibi S, Dongsta
Mabou J: High rates of hepatitis B and C and HIV infections among
blood donors in Cameroon: a proposed blood screening algorithm for
blood donors in resource-limited settings. Journal of Blood Transfusion
2012, 2012:1–7.

24. Luka SA, Ibrahim MB, Iliya SN: Sero-prevalence of Hepatitis B surface
antigen among pregnant women attending Ahmadu Bello University
Teaching Hospital, Zaria, Nigeria. Nigerian Journal of Parasitology 2008,
29(1):38–41.

25. Acquaye JK, Mingle JA: Hepatitis B viral markers in Ghanaian pregnant
women. West Afr J Med 1994, 13(3):134–137.

26. Itoua-Ngaporo A, Sapoulou MV, Ibara JR, Iloki LH, Denis F: [Prevalence of
hepatitis B viral markers in a population of pregnant women in Brazzaville
(Congo)]. J Gynecol Obstet Biol Reprod (Paris) 1995, 24(5):534–536.

27. Okoth F, Mbuthia J, Gatheru Z, Murila F, Kanyingi F, Mugo F, et al:
Seroprevalence of hepatitis B markers in pregnant women in Kenya.
East Afr Med J 2006, 83(9):485–493.

28. Nacro B, Dao B, Dahourou H, Hien F, Charpentier-Gautier L, Meda N, et al:
[HBs antigen carrier state in pregnant women in Bobo Dioulasso
(Burkina Faso)]. Dakar Med 2000, 45(2):188–190.

29. Madzime S, Adem M, Mahomed K, Woelk GB, Mudzamiri S, Williams MA:
Hepatitis B virus infection among pregnant women delivering at Harare
Maternity Hospital, Harare Zimbabwe, 1996 to 1997. Cent Afr J Med 1999,
45(8):195–198.

30. Guidozzi F, Schoub BD, Johnson S, Song E: Should pregnant urban south
African women be screened for hepatitis B? S Afr Med J 1993,
83(2):103–105.

31. Bart PA, Jacquier P, Zuber PL, Lavanchy D, Frei PC: Seroprevalence of HBV
(anti-HBc, HBsAg and anti-HBs) and HDV infections among 9006 women
at delivery. Liver 1996, 16(2):110–116.

32. Descos B, Scotto J, Fayol V, Huet JY, Pichoud C, Hermier M, et al: Anti-HBc
screening for the prevention of perinatal transmission of hepatitis B
virus in France. Infection 1987, 15(6):434–439.

33. Ding Y, Sheng Q, Ma L, Dou X: Chronic HBV infection among pregnant
women and their infants in Shenyang, China. Virol J 2013, 10(17):1–5.

34. Wang Z, Zhang J, Yang H, Li X, Wen S, Guo Y, et al: Quantitative analysis of
HBV DNA level and HBeAg titer in hepatitis B surface antigen positive
mothers and their babies: HBeAg passage through the placenta and the
rate of decay in babies. J Med Virol 2003, 71(3):360–366.

35. del Canho R, Grosheide PM, Mazel JA, Heijtink RA, Hop WC, Gerards LJ, et al:
Ten-year neonatal hepatitis B vaccination program, The Netherlands,
1982–1992: protective efficacy and long-term immunogenicity.
Vaccine 1997, 15(15):1624–1630.

36. Candotti D, Opare-Sem O, Rezvan H, Sarkodie F, Allain JP: Molecular and
serological characterization of hepatitis B virus in deferred Ghanaian
blood onors with and without elevated alanine aminotransferase. J Viral
Hepat 2006, 13(11):715–724.

37. Vazquez-Martinez JL, Coreno-Juarez MO, Montano-Estrada LF, Attlan M,
Gomez-Dantes H: Seroprevalence of hepatitis B in pregnant women in
Mexico. Salud Publica Mex 2003, 45(3):165–170.

38. Summers PR, Biswas MK, Pastorek JG, Pernoll ML, Smith LG, Bean BE: The
pregnant hepatitis B carrier: evidence favoring comprehensive
antepartum screening. Obstet Gynecol 1987, 69(5):701–704.

39. Shahnaz S, Reza B, Seyed-Moayed A: Risk factors for chronic Hepatitis B
infection: a case controlled study. Hepat Mon 2005, 5(4):109–115.

40. Ion-Nedelcu N, Mihaileanu C, Dobrescu A: The risks of transmitting viral
hepatitis in a section of the city of Bucharest. Rev Ig Bacteriol Virusol
Parazitol Epidemiol Pneumoftiziol Epidemiol 1989, 34(2):155–162.

41. Nuchprayoon T, Chumnijarakij T: Risk factors for hepatitis B carrier status
among blood donors of the National Blood Center, Thai Red Cross
Society. Southeast Asian J Trop Med Public Health 1992, 23:246–253.

42. Akani CI, Ojule AC, Opurum HC, Ejilemele AA: Sero-prevalence of hepatitis
B surface antigen (HBsAg) in pregnant women in Port Harcourt, Nigeria.
Niger Postgrad Med J 2005, 12(4):266–270.



Fomulu et al. BMC Pregnancy and Childbirth 2013, 13:158 Page 10 of 10
http://www.biomedcentral.com/1471-2393/13/158
43. Ahmed SD, Cuevas LE, Brabin BJ, Kazembe P, Broadhead R, Verhoeff FH, et
al: Seroprevalence of hepatitis B and C and HIV in Malawian pregnant
women. J Infect 1998, 37(3):248–251.

44. Obi CL, Anyiwo CE, Nnatu SN, Agbonlahor DE, Esumeh FI, Karpas A: A
comparison of human immunodeficiency virus (HIV) seropositivity and
hepatitis B surface antigenemia (HBs Ag) among the same group of
apparently healthy pregnant women in Lagos, Nigeria: a preliminary
report. Viral Immunol 1993, 6(1):43–47.

45. Dao B, Nacro B, Dahourou H, Meda N, de PP V: [HIV infection and hepatitis
B co-infection: survey of prevalence in pregnant women in Bobo
Dioulasso, Burkina Faso]. Rev Med Brux 2001, 22(2):83–86.

46. Onakewhor JU, Okonofua FE, Offor E: Maternal and neonatal sero-
prevalence of hepatitis B surface antigen (HBsAg) in Benin City, Nigeria.
J Obstet Gynaecol 2001, 21(6):583–586.

47. Rouet F, Chaix ML, Inwoley A, Msellati P, Viho I, Combe P, et al: HBV and
HCV prevalence and viraemia in HIV-positive and HIV-negative pregnant
women in Abidjan, Cote d’Ivoire: the ANRS 1236 study. J Med Virol 2004,
74(1):34–40.

48. Centers for Disease Control: Update on hepatitis B prevention. MMWR
1987, 36:353–360.

49. Scott RM, Snitbhan R, Bancroft WH, Alter HJ, Tingpalapong M: Experimental
transmission of Hepatitis B virus by semen and saliva. J Infect Dis 1980,
142:67–71.

50. World Health Organisation (WHO): Hepatitis B and breastfreeding 1996, Update
No. 22, November. Available at http://www.who.int/maternal_child_adolescent/
documents/pdfs/hepatitis_b_and_breastfeeding.pdf.

doi:10.1186/1471-2393-13-158
Cite this article as: Fomulu et al.: Prevalence, correlates and pattern of
Hepatitis B among antenatal clinic attenders in Yaounde-Cameroon: is
perinatal transmission of HBV neglected in Cameroon?. BMC Pregnancy
and Childbirth 2013 13:158.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.who.int/maternal_child_adolescent/documents/pdfs/hepatitis_b_and_breastfeeding.pdf
http://www.who.int/maternal_child_adolescent/documents/pdfs/hepatitis_b_and_breastfeeding.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Strenghts and weaknesses of our study

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


