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public health interventions. A retrospective cross-sectional study was
conducted on 51,351 blood donors at UDD PMI Bojonegoro between
January 2020 and December 2021. Blood samples were screened for
HBV infection using the Enzyme-Linked Immunosorbent Assay
(ELISA). Data were analyzed using descriptive statistics and cross-
tabulation. A total of 261 donors tested reactive for hepatitis B,
comprising 129 cases in 2020 and 132 in 2021. Although the absolute
number of reactive cases increased slightly, the reactivity rate declined
from 0.61% to 0.44%, coinciding with an overall increase in the number
of donors. Monthly analysis revealed fluctuating patterns, with peaks
observed in December 2020 and June 2021. The declining proportion of
HBYV reactivity suggests improvements in donor selection and public
awareness. However, the continued presence of reactive cases highlights
the need to strengthen screening systems, expand vaccination coverage,
and adopt more sensitive detection technologies, such as Nucleic Acid
Testing (NAT). Ongoing regional surveillance remains crucial to support
national efforts in controlling HBV and ensuring the safety of blood
transfusion services in Indonesia.

This is an open-access article under the CC-BY-SA license.

1. Introduction

Blood transfusion is an important element of the modern healthcare system, ensuring a safe and
compatible blood product supply for patients in urgent situations. This procedure has a significant
role in life-saving and curing clinical conditions of the patient, such as heavy bleeding, anemia,
hematology disorders, and in surgical procedures and cancer therapy [1]. Blood transfusion is a
critical, often life-saving medical intervention, but it inherently carries the risk of transmitting
infectious diseases through transfused blood, known as Transfusion-Transmitted Infections (TTIs)
[2].

Among the various Transfusion-Transmitted Infections (TTIs), hepatitis B remains a significant
concern in many parts of the world, particularly in developing countries such as Indonesia. Indonesia
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is categorized as having intermediate to high endemicity for hepatitis B virus (HBV) infection, with
chronic HBV infection affecting a substantial proportion of the population [3]. Hepatitis B is a
potentially life-threatening liver infection caused by the Hepatitis B virus [4]. The virus is primarily
transmitted through contact with infected blood and body fluids, including unsafe injections, sexual
activity, and, most notably, blood transfusion [5]. HBV infection can lead to acute or chronic liver
disease, cirrhosis, hepatocellular carcinoma, and death [6]. Blood transfusion is a well-recognized
route for HBV transmission, especially given the challenges posed by both overt and occult hepatitis
B infections among blood donors [7].

Studies in Indonesia have demonstrated that hepatitis B is the most prevalent TTI among blood
donors compared to other infectious agents. In Indonesia, reports on the percentage of blood bags
with reactive IMLTD screening results from 2007 to 2016 showed that hepatitis B had the highest
prevalence. Followed by syphilis, hepatitis C, and HIV [8]. This is supported by several previous
studies, such as a large-scale study in Surabaya, which found hepatitis B to have the highest
prevalence among all screened TTIs in blood donors between 2018 and 2022 [9]. Previous study
reported that the prevalence of positive HBsAg in blood donors in Indonesia ranged from 2.5% to
36.17%, with approximately 350 million HBsAg carriers worldwide, mostly in Asia, including
Indonesia [10]. HBV transmission through blood transfusion is a primary cause of infection.

Blood donors undergo strict selection criteria and pre-donation interviews to minimize the risk
of transfusion-transmitted infections. However, they may still harbor undetected infections,
particularly hepatitis B virus (HBV), which can be present in asymptomatic individuals during the
"window period" [11] This window period is the time after initial infection, but before conventional
serological markers such as hepatitis B surface antigen (HBsAg) and antibodies become detectable
by routine screening tests [12]. During this phase, infected donors may carry high levels of infectious
virus particles without showing symptoms or positive serological markers, posing a risk of
transmission through blood transfusion [13]. This situation raises concerns about the effectiveness
of current screening methods, particularly in developing countries such as Indonesia, where most
blood transfusion units still rely on HBsAg testing without the support of more sensitive Nucleic
Acid Testing (NAT). As a result, hepatitis B infections may remain undetected, posing a significant
risk to blood recipients. The continued detection of reactive cases also reflects the potential for
ongoing community transmission, low vaccination coverage, and limited access to diagnostic
services. In addition, inadequate reporting and surveillance systems hinder the availability of
accurate HBV prevalence data, which, in turn, poses challenges for risk mapping and the
implementation of targeted public health interventions.

To enhance the quality of blood transfusion services and reduce the risk of hepatitis B
transmission, regionally based and periodically conducted studies on the prevalence of hepatitis B
among blood donors are urgently needed. This study plays a crucial role not only in assessing the
magnitude of the problem but also in evaluating the effectiveness of donor screening and selection
systems, as well as identifying limitations in current procedures. Blood donors represent a pre-
screened subset of the general population; therefore, the novelty of this study lies in its potential to
provide an indirect indicator of hepatitis B prevalence in the broader community, which has not
previously been reported in Bojonegoro. Accordingly, the findings of this study are expected to make
a significant contribution to strengthening blood transfusion safety systems and supporting the early
detection and control of hepatitis B at both local and national levels.

2. Method
This study employed a quantitative cross-sectional design, utilizing a retrospective review of
51,351 blood donor records collected at the Blood Donor Unit (UDD PMI) in Bojonegoro between
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January 2020 and December 2021. Data were collected through purposive sampling, with eligible
donors being in good health, as indicated by their medical history, meeting the requirements for blood
donation, and providing informed consent. Donors included in the study had hemoglobin levels of at
least 12.5 g/dL, a regular pulse, and normal blood pressure. They were further assessed using an
administrative questionnaire on transfusion-transmissible infection (TTI) risk factors and a clinical
examination in accordance with UDD PMI standards. Blood samples were screened serologically
using an enzyme-linked immunosorbent assay (ELISA), and samples testing positive were retested
in duplicate to ensure reliability. Donors previously identified as TTI positive were excluded, while
those testing negative were treated as new donors. Data were analyzed using cross-tabulation to
determine monthly trends, rates, and percentages. All statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS, version 20).

3. Results and Discussion

3.1. Results

From 2020 to 2021, the Blood Donor Unit of the Indonesian Red Cross (UDD PMI) Bojonegoro
recorded a total of 51,351 blood donors, comprising 21,260 donors in 2020 and 30,091 donors in
2021. Among these, 261 individuals were identified as reactive for hepatitis B based on enzyme-
linked immunosorbent assay (ELISA) screening results. When viewed annually, the number of
hepatitis B reactive cases increased slightly in 2021, from 129 in 2020 to 132. However, when
analyzed as a proportion of the total number of donors, the percentage of reactive cases declined
from 0.61% in 2020 to 0.44% in 2021, despite an increase of 8,831 donors. This suggests a downward
trend in hepatitis B prevalence among blood donors in the region (Table 1).

Table 1. HBV Infection Data at UDD PMI Bojonegoro

Year N Reactive %
2020 21260 129 0.61
2021 30091 132 0.44

Based on the monthly trend, the number of reactive hepatitis B cases varied across different
months (Table 2 and Figure 1). In 2020, the highest prevalence of hepatitis B reactivity was recorded
in December, reaching 1.03%. In contrast, the lowest rate occurred in May, with a prevalence of only
0.18%, as only 2 of 1,083 tested samples were reactive. In 2021, the highest number of cases was
observed in June, with 28 out of 2,578 donors reactive, corresponding to a prevalence of 1.09%. A
notable observation occurred in January 2021, when the number of donors reached its highest level
in two years, totaling 10,334 individuals. Despite this large volume, only two reactive cases were
detected during that month.

Table 2. Hepatitis B cases data in 2020-2021 (per month) N=51,351

2.02.0 2021
Month
Tested Reactive % Tested Reactive %

January 2309 18 0.78 10334 2 0.02
February 1533 3 0.20 1099 6 0.55
March 1831 8 0.44 1577 6 0.38
April 1768 16 0.90 2017 14 0.69
May 1083 2 0.18 1794 7 0.39
June 1926 11 0.57 2578 28 1.09
July 1401 3 0.21 867 7 0.81
August 1828 14 0.77 2073 14 0.68
September 1743 6 0.34 1701 11 0.65
October 2123 14 0.66 2064 17 0.82
November 2060 17 0.83 1874 11 0.59
December 1655 17 1.03 2113 9 0.43
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Figure 1. Confirmed HBV reactive cases between 2020 to 2021
3.2.Discussion

Hepatitis B is one of the most common transfusion-transmitted infections (TTIs), mainly due to
the multiple transmission routes associated with the hepatitis B virus (HBV) [5]. The virus can spread
through contact with infected blood or body fluids and through non-sterile medical practices,
including the use of unhygienic syringes, tattoos, piercings, and acupuncture [14—17]. HBV is highly
resilient in the external environment, remaining infectious for up to seven days outside the human
body. The incubation period ranges from 30 to 180 days, and the primary infection is often
asymptomatic [18]. Infections acquired during infancy or childhood carry a substantially higher risk
of progressing to chronic hepatitis B, which may lead to severe complications such as liver cirrhosis
and hepatocellular carcinoma [19].

This study provides a comprehensive overview of hepatitis B prevalence trends among blood
donors at the Blood Donor Unit (UDD PMI) in Bojonegoro from 2020 to 2021. Of the 51,351
samples screened, 261 were reactive, resulting in an overall prevalence of 0.51%. Notably, although
the absolute number of reactive cases increased slightly from 129 in 2020 to 132 in 2021, the
proportion declined from 0.61% to 0.44%, corresponding with a substantial increase in donor
numbers from 21,260 to 30,091. This reduction in prevalence, despite a higher donor volume, may
reflect improvements in the quality of donor screening. Such enhancements were indicated not only
by the declining reactivity rate but also by stricter donor selection criteria, more rigorous pre-
donation interviews, and the implementation of continuous education programs for both donors and
health workers [20,21]. These combined efforts indicate that transfusion services are progressively
more effective in excluding high-risk donors.

Further analysis revealed monthly fluctuations in the number of reactive hepatitis B cases. In
2020, the highest reactivity rate was recorded in December (1.03%), while the lowest was observed
in May (0.18%). In 2021, the peak occurred in June (1.09%), whereas the lowest rate was noted in
January (0.02%). Demographic differences among donors, community behavioral patterns, and the
effectiveness of preliminary screening procedures may influence these variations. Seasonal trends in
donor availability, as reported in other studies, also play a role, with certain months associated with
increased mobilization campaigns or reduced donations due to holidays and public health restrictions.
Additionally, the ongoing COVID-19 pandemic in 2021 likely disrupted donor mobilization and
operational policies, contributing to irregularities in both the donor pool and case detection.

When compared to studies from other regions in Indonesia, the prevalence of hepatitis B in
Bojonegoro falls within a moderate range. In Balikpapan, 96 hepatitis B cases were reported among
15,994 samples, predominantly in the 2544 age group [22]. At the Blood Donor Unit in Depok City,
242 reactive cases were recorded among 27,519 donors in 2019 (0.88%), and 171 cases were reported
among 20,926 donors in 2020 (0.82%) [23]. Meanwhile, data from Surabaya indicate a relatively
low and stable reactivity rate, ranging from 0.30% to 0.39% between 2018 and 2022 [24]. Thus, the
prevalence rate in Bojonegoro remains within the nationally reported range.
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Despite the declining trend in reactivity in Bojonegoro, the persistent detection of reactive cases
highlights the need for continuous reinforcement of prevention efforts. These efforts should include
strengthening donor education on the risks of hepatitis B transmission, improving donor screening
and selection systems, and expanding comprehensive health promotion programs. Prioritizing the
identification of behavioral risk factors, promoting vaccination, and enhancing public health literacy
are essential components of effective infection control and compliance with blood safety policies.
Beyond local interventions, national strategies to strengthen transfusion safety should be supported
by the adoption of more sensitive screening technologies, such as nucleic acid testing (NAT), which
can detect infections during the window period and identify cases of occult hepatitis B infection
(OBI). The integration of technological advancements, routine surveillance, and region-based
interventions will be crucial in achieving national targets for hepatitis B elimination and ensuring the
safety of blood transfusion services.

4. Conclusion

This study highlights the ongoing significance of the hepatitis B virus (HBV), particularly in
the context of blood donation services. Based on data from 51,351 donors at UDD PMI Bojonegoro
from 2020 to 2021, a total of 261 reactive cases were identified, yielding an overall prevalence of
0.51%. Although the absolute number of reactive cases increased slightly in 2021, the overall
prevalence declined, suggesting potential improvements in donor screening procedures, public
awareness, and health promotion initiatives. Monthly fluctuations in prevalence were observed,
likely influenced by demographic differences, community behaviors, and operational factors,
including disruptions related to the COVID-19 pandemic. Compared with other regions in Indonesia,
the prevalence rate in Bojonegoro falls within a moderate range, highlighting the need for continued
monitoring.

Despite the downward trend, the persistent detection of reactive cases emphasizes the
importance of reinforcing HBV prevention strategies through enhanced donor risk assessment,
expanded health education, vaccination promotion, and improved public health literacy. The
adoption of more sensitive screening technologies, particularly nucleic acid testing (NAT), is also
crucial for identifying window period and occult HBV infections, thereby improving transfusion
safety. While this study provides valuable insights into HBV reactivity among blood donors in
Bojonegoro, certain limitations should be noted. Since the dataset was derived from blood bags
already registered in the UDD system, demographic analysis could not be performed, resulting in the
absence of such information. Overall, these findings underscore the importance of region-specific
surveillance in informing national HBV elimination strategies and in strengthening the development
of a safer and more reliable blood transfusion system in Indonesia.
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