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ABSTRACT
Background: The aims of this study are to determine hepatitis B seroprevalence and vaccination rates in children aged 4-10
years who were followed in a primary health center and to compare hepatitis B seroprevalence and vaccination rates in
children before and after the introduction of family medicine model (FMM) in primary health care in Turkey.

Methods: A total of 2,500 children aged between 4-10 years registered in five units of the XXXXXX Family Health Center
constituted the universe of the study. Patient records from December 2014 to May 2017 were retrospectively scanned.
Hepatitis B markers of children were studied from the health records and those who met the criteria were invited to the
outpatient clinic through a phone call, and verbal and written consents were obtained from their parents. Participants were
randomly selected (N=415). The sociodemographic characteristics, general health status, anti-HBs and HBsAg results of the
participants were obtained from the health records.

Results: Of all the participants who participated in this survey, %73,6 had an anti-HBs level of 10 mIU/mL and higher, while
26,5% had an anti-HBs level lower than 10. The anti-HBs levels were 10 mIU/mL and above in 78.8% of those born before
and 10 mIU/mL and above in 70.2% of those born after FMM (p=0.033).

Conclusion: The lower anti-HBs levels in pre-FMM patients can be explained by the increased attention to the cold chain,

the active use of vaccine tracking systems, and the efforts of family practitioners.
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INTRODUCTION

Prevention of hepatitis B infection, especially in children,
through vaccination is one of the most important
responsibilities of primary health care services. The risk of
developing chronic hepatitis after contact with the hepatitis
B virus (HBV) is 5% in adults, but 30-50% in children aged
1-5 years, and 90% in children aged one year and below [1].
The primary aim of this study is to determine HBV
seroprevalence and vaccination rates in children aged 4-10
years who were followed up by primary care. The secondary
aim is to evaluate the difference between hepatitis B
seroprevalence and vaccination rates in children before and
after the family medicine system in Turkey, and the tertiary
aim is to evaluate the elevation of anti-HBs values by
administering a single dose vaccine to those with anti-HBs
levels of <10 mIU/mL.

The research hypotheses are as follows:

e  Hy: There is no difference between children born before
and after the implementation of FMM in terms of
hepatitis B seroprevalence and vaccination rates.

e H;: There is a difference between children born before
and after the implementation of FMM in terms of
hepatitis B seroprevalence and vaccination rates.

METHODS

A total of 2,500 children aged between 4-10 years registered
in five units of the XXX XXX Family Medicine Center
(FMC) constituted the universe of the study. There was a
total of 2,500 children aged between 4-10 years and five
units in the aforementioned FMC. The formula for
calculating the known sample size of the universe is
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(n=Nt?>pg/d*(N-1)+t’pq), and N=2500. The required sample
size was determined to be 335 for 95% statistical power. We
interviewed 426 patients that were randomly selected from
the five units. A random numbers table was used for
randomization. Eleven participants were excluded from the
study due to incomplete data, and the study was completed
with 415 participants. This study is significant in that it
compares the hepatitis B serology of children born before
and after the introduction of the Family Medicine Model
(FMM) in XXX, Turkey. FMM was started in XXX in
December 13™ 2010.

Study inclusion criteria:
- Being registered in XXX XXX Family Medicine Center
- Being aged between four and ten

- Having hepatitis markers tested between December
2014 and May 2017 for any reason

- Written and verbal parental consent for participation in
the study.

Study exclusion criteria: Although they met the inclusion
criteria, those whose parents did not give verbal and written
consent were excluded from the study. The study was started
after obtaining ethical approval from the University of
Health Sciences, XXX Training and Research Hospital with
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the date of 22/06/2017 and decision number of 11/03. The
study is an observational and retrospective study. Patient
records of the XXX FMC were scanned (between December
2014 and May 2017). Hepatitis B markers were tested
between the specified dates, children in the 4-10 years age
group were determined and patients who met the criteria
according to the records were invited to the outpatient clinic
through a phone call, and verbal and written consents were
obtained from their parents. The sociodemographic
characteristics, general health status, anti-HBs and HBsAg
results of the participants were obtained from the health
records. Number, percentage, mean and standard deviation
were used for descriptive statistics in the study. Normality of
data distribution was determined by the Kolmogorov-
Smirnov test. Numerical data were evaluated using one of
the appropriate tests from the Mann-Whitney U-test,
Student's t-test, the one-way ANOVA test, and the Kruskal-
Wallis test. Categorical data were evaluated using the
Fisher's chi-square test. Data were analyzed using the SPSS
version 18.0 at a confidence interval of 95% and a statistical
significance level of p <0.05.

RESULTS

The research algorithm showing each phase of the study,
participants and those who were excluded from the study is
given in Figure 1.

The study was
completed with 415
participants. All
participants had
completed hepatitis-B
vaccine to three doses.
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85 participants from
four units and 86
participants from one.

11 participants with
incomplete data were
excluded from the

Anti HBs was 2
10 miU/mL in
305 participants.

110
Participants

Anti-HBs level was <10
mIU/mL in 110 participants.
They were invited to the
outpatient clinic by phone.

49 participants was
lost to follow-up.

2 participants had an anti-HBs
value of <10 mIU/mL after a
single dose vaccination. In
these patients, hepatitis B
vaccination was completed to
3 doses. Anti-HBs was then
measured again.

Anti-HBs remained at <10
miU/mL levelin 1.

49
Participants
59
Participants

Ant-HBs becime z
10 mIU/mL n 1.

61 participants received a single dose of
hepatitis B vaccine. Eight weeks after the
vaccination, the participants were called for
follow-up.

Anti-HBs was 2 10mIU/mL in
59 participants 8 weeks after
the single dose of vaccine.

Figure 1. The algorithm of research.
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The study included 415 participants between the ages of 4-  7.07+1.74 years. The distribution of the participants' chronic
10. Eleven participants were excluded from the study due to  diseases is presented in Figure 2.
incomplete data. The mean age of the participants was

Figure 2. Distribution of chronic diseases.

All participants had received all vaccines required by the a contraindication to vaccine. Some socio-demographic and
National Vaccination Program. There were no participants  clinical descriptive characteristics of the participants are
who developed an adverse reaction to vaccination and/or had ~ presented in Table 1 and Table 2.

Table 1. Socio-demographic characteristics of participants.

Socio-demographic characteristics Number Percentage
Kindergarten 81 19.6
Grade 72 17.3
Grade 91 21.9
School grade
Grade 80 19.3
Grade 65 15.7
Grade 26 6.2
Municipal network 86 20.8
Quality of Purifier 227 54.8
drinking water Bottled 101 242
No water is present 1 0.2
No 0 0.0
Sewage system
Yes 415 100
Mother's No 363 87.4
employment
oy Yes 52 12.6
status
Father's No 8 1.9
employment
POV Yes 407 98.1
status
No education 43 10.4
Primary education 175 42.1
Mother's Secondary school 86 20.8
educational status High school 92 222
University and higher
2 ¢ 19 4.6
education
Below minimum wage 19 4.6
Minimum wage 161 38.7
Family income Minimum wage and 2
208 50.2
status times higher

2-3 times higher than

minimum wage

|
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Of the participants, 26.5% (n=110) had insufficient level of
anti-HBs (<10 mIU/mL) antibody and 73.5% (n=305) had
sufficient level of anti-HBs antibody when an anti-Hbs level
of 10 mIU/mL is considered insufficient antibody level and
the levels of 10 mIU/mL and higher are considered positive.
The HBsAg levels of all children were below 1 IU/mL. The
HBsAg levels of none of the participants or their mothers
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were above 1 IU/mL. The correlation between previous
jaundice, family history of jaundice, blood transfusion,
dental treatment and anti-HBs positivity was evaluated.
There was no significant difference, the p values were 0.592,
0.397, 0.459, 0.103, respectively. When undergoing surgery
and anti-HBs positivity were compared, there was also no
significant difference (p=0.336), (Table 3).

Table 2. Clinical characteristics of participants.

Clinical characteristics

Chronic disease No
presence Yes

No
Previous jaundice

Yes
Family history of No
jaundice Yes
History of No
surgery Yes
Previous blood No
transfusion Yes
Previous dental No
treatment Yes

Number Percentage
381 91.8
34 8.2
408 98.3
7 1.7
388 93.5
27 6.5
346 83.3
69 16.7

2 99.5
413 0.5
282 67.9
133 32.1

Table 3. Hepatitis B immunity status according to participants' history of surgical intervention.

Anti-HBs
Surgical intervention (IU/mL) Total p
<10 >10
Number 90 256 346
No
Percentage 81.81 83.93 83.37
Number 20 49 69
Yes 0.336
Percentage 18.18 16.06 16.62
Number 110 305 415
Total
Percentage 100.0 100.0 100.0

The participants were divided into two groups: those who
were born before and after December 13th, 2010, which is
the date of starting FMM (Figure 3).
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Figure 3. Age distribution graph of participants.

Considering an anti-HBs level of >10 mIU/mL as positive ~ 70.8% and of those who were born post-FMM 78.8% had an
and an anti-HBs level of <10 mIU/mL as negative, the anti-Hbs level of 10 mIU/mL and above (p=0.033) (Table
participants were evaluated according to their ages in terms  4).
of hepatitis B immunity. Of those who were born pre-FMM,

Table 4. Anti-HBs distribution of participants by age.

Group (Age)

Anti-HBs (IU/mL) Total p-value
Post-FMM (4-7 years old)  Pre-FMM (7-10 years old)

Number 35 75 110
<10
Percentage 21.2 29.8 26.5
0.033
Number 131 174 305
>10
Percentage 78.8 70.2 73.5

One hundred and ten patients with an anti-HBs level of <10  re-tested after the single dose vaccine and it was found that
mlU/mL were invited to the outpatient clinic for the the anti-Hbs levels of 59 children (96.72%) were elevated
repetition of hepatitis B vaccine. Of the patients invited, 61  above >10 mIU/mL, while the anti-Hbs levels of two
were reached and a single dose of vaccine was administered  children (3.28%) did not (p=0.000) (Figure 4).

to these patients. The anti-Hbs levels of these children were
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n=110

Children with

Anti-Hbs <10

a single dose of
vaccine

Children with
anti-HBs <10 and anti-HBs>10 after anti-HBs<10 after
a single dose of

Children with

a single dose of

vaccine vaccine

Figure 4. Distribution of anti-HBs levels of participants after single dose of vaccine.

DISCUSSION

We found that 26.5% of the patients were seronegative and
73.5% were seropositive. A similar study by Iscan et al. was
conducted on 180 children aged 1-12 who were admitted to
the hospital preoperatively and completed their vaccine
scheme. It was found that of the patients, 21.6% had an anti-
HBs level below 10 mIU/mL and 78.4% had an anti-HBs
level above 10 mIU/ml [2]. The study by Nalbantoglu et al.
investigated hepatitis B seroprevelance and vaccination
status of 302 children aged 9 months to 8 years presented to
the hospital with any complaint other than hepatitis found
that of the children, 13.9% were not vaccinated for hepatitis
B, 2% had a single dose, 1.7% had two doses and 82.5% had
three doses of hepatitis B vaccine. As a result, it was also
found that 83.1% of the patients were anti-HBs positive [3].
Kader et al. investigated the seroprevalence of hepatitis B
among students of the university. They found that 89.4%
were anti-HBs positive, and that 120 of the anti-HBs
positive students (94.5%) were immunized by vaccination;
9.2% that tested negative for HBsAg, anti-HBc IgG and anti-
HBs were included in the hepatitis B vaccination program.
When asked about their hepatitis B vaccination status,
57.0% mentioned that they were vaccinated, 23.2% did not
know whether they were vaccinated, and 19.7% stated that
they had not been vaccinated. Among the 28 students that
stated they had not been vaccinated, 25 were found to be
anti-HBc IgG-positive [4]. Inci et al. studied a total of 292
employees of the Kayseri Obstetrics and Pediatrics Hospital,
71.6% of which were female. They found that three (1.1%)
participants were HBsAg-positive and 62.7% were anti-
HBs-positive. Anti-HBs positivity was due to vaccination in
44.2% and natural causes in 18.5% [5]. Korkmaz et al.
retrospectively studied the health records of 586 healthcare
workers. They found that 86% were anti-HBs positive and

0.9% were HBsAg-positive [6]. The limitations of our study
are as follows: the small geographic region which limits
accuracy in reflecting the entire Turkish population, and the
retrospective design. Further studies are needed for more
comprehensive and generally applicable results. Our results
are still valuable. In that we found that 26.5% of all
vaccinated children were not successfully immunized
against hepatitis B. The single dose increased the
immunization rate to 96.72% when these children received
single dose of vaccine again. However, 26.5% of the
children would be vulnerable against hepatitis B infections if
they were not evaluated for anti-HBs levels. Hepatitis B
immunity can be determined 4 to 8 weeks after the final dose
[7]. Therefore, patients should be called in for an anti-HBs
test at the eighth month, i.e., eight weeks after the third dose
of the vaccine.

The financial impact of anti-HBs evaluation can be
estimated as follows:

The cost of testing anti-HBs of all eight-month-olds, the cost
of the booster dose of the non-immunized children, and the
repeat anti-HBs measurement is 35,714,007 TRY [(number
of eight-month-olds X cost of anti-HBs) + (number of anti-
HBs-negative babies X (Anti-HBs cost + booster dose cost)]
=[(1,301,049 X 7.6) + 343,477 (7.6 + 67.59)] = 35,714,007
TRY [8,9]. Although the prevalence of hepatitis B in Turkey
varies by region, it is around 2-8%,° with a median value of
5%. Assuming that of babies who have not developed
immunity to hepatitis B and who have not been vaccinated
again, 5% are infected with HBV, 90% of the infants
infected with HBV would develop chronic hepatitis B due to
the age group. The 10-year hepatitis B treatment cost of a
two-year-old is 18,451 TRY without accounting for HCC,
cirrhosis or liver failure (Lamivudine 100 mg/day and
interferon 18 mIU/week for 24 weeks: 95,04 X 12 X 10 +
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293.63 X 24 = 18,451 TRY) [10,11]. Therefore, the ten-year
treatment cost of patients that will likely develop chronic
hepatitis B would cost 2,851,897,266 TRY. In short,
preventive measures that will cost 35,714,007 TRY
(5,912,915 USD as of 2019) can prevent spending
285,344,715 TRY (47,216,841 USD as of 2019) in treatment
costs. After the completion of hepatitis B vaccination; the
children can be evaluated for anti-HBs prior to starting pre-
school, where they will be participant to more human
contact, in order to make up for potentially missed
vaccination opportunities.
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