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ABSTRACT

Background: Hepatitis B infection (HBV) and other transfusion-transmitted viruses remain a major concern in
transfusion medicine. Blood transfusions can spread Occult HBV Infection (OBI), but the prevalence is limited.
OBIs in donors have been obvious after blood transfusion organizations began using sensitive HBV Deoxyribonucleic
acid (DNA) Nucleic Acid Amplification Technique (NAT) screening. Residual risk assessments may not accurately
predict transfusion-related OBI infection rates. Several nations now use HBV DNA confirmatory Nucleic Acid Tests

(NATs).

Materials and methods: In this study, we screened blood donors in the “Aseer” Province of Saudi Arabia for
HBV DNA, anti-HBc, and HBV surface Antigen (HBsAg) to determine the prevalence and annual trends of OBI
infection. The present study was conducted from January 2022 to December 2022.

Results and discussion: Total blood samples for donation in year 2022 from January to December were 28232
donors from 18 hospitals of “Aseer” Region. The total of HBs Ag positive samples was (133; 0.47), Anti HBc reactive
samples were (908; 3.21%), only 16 donor’s samples were tested reactive for HBV DNA by NAT. The OBI cases
detected from this population were only (16; 18%) and (6; 37.50%) were examined as seropositive OBI and (10;
62.50%) were detected as a seronegative OBI.

Conclusion: Based on our research findings, the prevalence of Occult Blood Infections (OBI) among blood donors
in the “Aseer” region not a statistically significant however, we need to avoid the transmission of these limited OBI
cases in the general population by strict regulation from the preventive medicine department in the region.
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INTRODUCTION to induce both acute and chronic illnesses [2]. The global prevalence

of chronic hepatitis B virus (HBV) infection, commonly referred to
Hepatitis B is a prominent public health concern, with modifiable risk ~ as CHB, was estimated to be 4.1% in the year 2019. This number
factors potentially exacerbating disease progression [1]. The Hepatitis B corresponds to a total of 316 million individuals worldwide who were
Virus (HBV) is aviral infection that targets the liverand has the potential  living with HBV [3]. The progression of chronic viral hepatitis can lead
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to severe consequences, including cirrhosis and hepatocellular cancer,
which pose significant risks to an individual's life. Based on variations
in life expectancy, it has been observed that a proportion exceeding
20% of individuals afflicted with chronic infection progress to end-
stage diseases. Consequently, this unfortunate outcome contributed
to a total of 555,000 fatalities worldwide in the year 2019 [3]. Hepatitis
B virus (HBV) infection has the potential to elicit a diverse range of
clinical manifestations, spanning from a state of inactive carrier to
severe forms of hepatitis, cirrhosis, or hepatocellular cancer [4].

A significant proportion of individuals may harbour the Hepatitis B
Virus (HBV) for an extended period following the resolution of acute
infection, without exhibiting any discernible signs of liver disease [5].
Serological markers can be employed to distinguish various clinical
stages of viral persistence. The diagnosis of HBV infection often occurs
upon the detection of circulating hepatitis B surface Antigen (HBsAg)
[6). Chronic infection is distinguished by the enduring presence of the
antigen and the detection of HBV DNA in the serum. Conversely,
resolved HBV infection is indicated by the presence of seropositivity
for-Hepatitis B core (HBc) and Hepatitis B surface (HBs) antibodies
in patients [7].

The act of blood donation involves the extraction of blood from a
medically fit individual, followed by its collection and preservation for
subsequent transfusion into a recipient who possesses a compatible
blood type. The utilization of blood transfusion is significant in the
preservation of patient lives and the stabilization of their medical
conditions [8]. However, the transmission of diseases through
transfusion, facilitated by blood-borne pathogens, continues
to be a subject of medical apprehension [9]. The predominant
transfusion-associated dangers on a global scale encompass Human
Immunodeficiency Virus- Acquired Immunodeficiency Syndrome
(HIV-AIDS) and hepatitis [ 10]. Hepatitis is a significant hepatic ailment
resulting from a collection of viral agents. Hepatitis is distinguished by
hepatic inflammation accompanied by the infiltration of inflammatory
cells, which is instigated by an infection and has the potential to result
in grave complications such as fibrosis or cirrhosis, ultimately posing
a risk of fatality [11]. The primary etiology of hepatitis infections is
attributed to a collection of five distinct viruses, specifically hepatitis
viruses A, B, C, D, and E [12]. Nevertheless, the primary health
problems are predominantly attributed to the Hepatitis B Virus (HBV)
owing to its elevated infection rates, diverse routes of transmission,
and early asymptomatic phase that hinders timely detection, hence
leading to the chronic character of the disease [13].

Hepatitis B has the potential to be spread through both horizontal
and vertical (perinatal) modes of transmission. The transmission
of the infection takes place via several means, including contact
with contaminated blood or blood products, engaging in sexual
intercourse with an individual who is infected, or sharing needles [10].
Furthermore, it is important to note that an HBV-infected mother has
the potential to transmit the virus to her offspring prior to, during, or
after the process of childbirth [14]. The prevention of these infections
is mostly dependent on the appropriate and timely administration
of vaccines, as well as the serological screening of blood donors
using Hepatitis B surface Antigen (HBsAg) testing for Hepatitis B
Virus (HBV) [15]. Certain countries are utilizing anti-Hepatitis B
core antigen Antibody (HBcAD) testing to identify individuals with
chronic Hepatitis B Virus (HBV) infection who have a low viral
load in their blood but do not exhibit detectable Hepatitis B surface
Antigen (HBsAg) [16]. In numerous developed nations, including
Saudi Arabia, the implementation of Nucleic Acid Amplification
Testing (NAT) for HBV has proven to be effective in screening donors
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in recent years [17]. The prevalence of hepatitis viruses among the
global population is estimated to affect around 2.3 billion individuals,
leading to approximately 1.4 million fatalities [18]. Notably, hepatitis
B accounts for 90% of these deaths. Hence, the prevalence of chronic
hepatitis infections has led to a heightened death rate and presents a
significant strain on healthcare systems in multiple nations, including
Saudi Arabia [19]. Numerous studies have been undertaken in Saudi
Arabia to examine the prevalence of Hepatitis B Virus (HBV) among
individuals donating blood. However, there is a dearth of research
focusing on the prevalence rates of HBV among blood donors residing
in metropolitan areas within the country [20].

Occult Hepatitis B Infection (OBI) refers to the condition in which
Hepatitis B Virus (HBV) DNA is present in the liver, regardless of
whether HBV DNA is detectable or undetectable in the serum, among
persons who have tested negative for Hepatitis B surface Antigen
(HBsAg) [21]. In instances of genuine occult hepatitis B infection
(OBI), the concentration of viral DNA in the serum is generally
observed to be little. The diagnosis of Occult hepatitis B Infection
(OBI) is frequently accomplished by employing blood HBV DNA and
viral marker assays, as evaluating liver tissue may not always be feasible
or viable [22]. The transmission of Hepatitis B Virus (HBV) through
blood transfusion from a donor with occult HBV infection (OBI) was
initially documented in 1978 [23]. There has been a recent surge in
the publication of papers examining the infectivity of blood products
in relation to OBL

The objective of this retrospective study was to determine the prevalence
of Occult Blood borne Infections (OBI) among blood donors in the
Aseer region of the Kingdom of Saudi Arabia (K.S.A.) over the period
of January to December 2022.

MATERIALS AND METHODS

The present study was conducted from January 2022 to December
2022, encompassing all individuals who participated as blood donors
at the Blood Banks in the “Aseer” Region. Serum (serology) and plasma
(NAT) samples were obtained from all donors and subjected to testing
for Hepatitis B surface Antigen (HBsAg), antibodies against Hepatitis
B core antigen (anti-HBc), and antibodies against Hepatitis B surface
antigen (anti-HBs) using the Chemi Luminescent Immunoassay
(CLIA) method on the Alinitys equipment. Additionally, all donors
were screened for the presence of hepatitis B virus (HBV)}-DNA using
Nucleic Acid Testing (NAT). The blood donor samples were found
to be negative for Hepatitis B surface Antigen (HBsAg) but positive
for Hepatitis B virus (HBV) DNA, with or without the presence of
Hepatitis B core Antibody (HBcAb) reactivity. These samples were
classified as cases of occult Hepatitis B Infection (OBI). This study was
approved from Asser Institutional Review Board (IRB) under number
REC-04-09-2022 and date 09/12/2022 and all donors were signed
the official consent form. GraphPad Prism 5.04 has been used for the
purpose of data analysis.

RESULTS

Total blood samples of donation in “Aseer” region

Total blood samples for donation in year 2022 from January to
December were 28232 donors from 18 hospital of “Aseer” Region
(Figure 1).

The percentage of these blood samples were (6978; 25% ACH, 2650;
9% AMCH, 1918; 7% KMMCH, 1990; 7% KMGH, 2911; 10%
MGH, 1835; 6% MJGH, 784; 3% RAGH, 728; 3% ARGH, 820; 3%
SAGH, 692; 2% DGH, 576; 2% NGH, 292; 1% BGH, 180; 1%
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QGH, 99; 0% BRGH, 898; 3% HNH, 1236; 4% SGH, 534; 2%
PFKCC, 1099; 4% APH and 2048; 7% CBB; Figure 1).
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Figure 1: The total blood donor samples in “Aseer” region in 2022.
The samples sent from 18 hospitals to the central blood bank.
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Figure 3: Total blood donor samples reactive for Anti-HBc in different
hospitals in “Aseer” region.

Detection of HBV reactive donor’s samples

Out of these blood donors, the total of HBs Ag positive samples
were (133; 0.47) from the total blood donor samples. These numbers
distributed between these hospitals’ (31; 23% ACH, 7; 5% AMCH, 6;
4% KMMCH, 5; 4% KMGH, 20; 15% MGH, 14; 11% MJGH, 4; 3%
RAGH, 1; 1% ARGH, 7; 5% SAGH, 9; 7% DGH, 2; 1% NGH, 1;
1% NGH, 1; 1 APH and 25; 19% CBB) (Figure 2).

The total of Anti HBc reactive samples were (908; 3.21%) of total blood
donor samples. It was from (317; 22% ACH, 94; 7% AMCH, 84; 6%
KMMCH, 112; 8% KMGH, 167; 12% MGH, 136; 10% MJGH, 38;
3% RAGH, 28; 2% ARGH, 47; 3% SAGH, 47; 3% DGH, 25; 2%
NGH, 8; 1% BGH, 4; 0% QGH, 7; 0% BRGH, 16; 1% PFKCC, 11;
1% APH and 273; 22% CBB) (Figure 3).

1% L 1%
2, 1%
1, 1%
4, 3%
mACH  EAMCH mEMMCHmEMGH mMGH mMIGH mRAGH
MARGH NSAGH MWDGH WNGH WBRGH MAPH  ECEB

Figure 2: The distribution of total HBsAg non-reactive blood donor’s
samples.
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The prevalence of OBI cases among blood donation in
“Aseer” region

In contrast, only 16 donor’s samples were tested reactive for HBV DNA
by NAT. These positive samples were (4; 25% ACH, 1; 6% AMCH, 1;
6% KMGH, 1; 6% MJGH, 1; 6% RAGH, 2; 13% DGH and 6; 38%
CBB) (Figure 4).

mACH mAMCH mKMGH mMIGH mRAGH mDGH mCEB

Figure 4: Total of reactive HBV DNA by NAT in donor blood samples

in “Aseer” region.

Of the total of Hepatitis B positive cases only (85; 0.30%) samples
confirm as reactive for HBsAg. After matching the markers of occult
hepatitis B virus (OBI) from this population we found that, only (16;
18%) were a considered as OBI positive cases (Figure 5).

According to the population of OBI, we detect the seropositive
OBI which was non-reactive for HBsAg but reactive for Anti-HBc
antibodies and reactive for HBV DNA and we found that, (6; 37.50%)

were examined as seropositive OBI (Figure 6).

In addition, the seronegative from the OBI population were identified
which were a non-reactive for HBsAg and Anti-HBc Antibodies but
reactive for HBV DNA by NAT test. We found that, (10; 62.50%) were

detected as a seronegative OBI cases (Figure 7).
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Further, 823(2.91%) were HbsAg non-reactive but anti-HBc reactive,
indicating chronic or resolving infection. HBV cases were increased
significantly from over a period of time due to recent diagnostic
technique where Occult Hepatitis infections OBI are diagnosed
inspite of serology results non-reactive. OBI cases 16; 18% donors were
diagnosed as HBV reactive were as HbsAg non-reactive only 6 cases
Anti HBc reactive.

16 - 0Bl Cases

&0 60 40 20 0

Figure 5: Confirmed cases of HBV positive with OBI positive
population in “Aseer” blood donor’s samples.

Figure 6: The Seropositve OBI positive samples from the blood donor
samples in “Aseer” region.

15 10 5 0

Figure 7: The Seronegative OBI positive samples from the blood
donor samples in “Aseer” region.
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These results show that the prevalence of HBV occult hepatitis B
infection among the blood donors. The central blood bank in “Aseer”
region recognized this issue and need systematic pathway and more
awareness to detect the future OBI cases (Figure 8).

28232

Total donor samples

I

85(0.30%)
HBsAg
non-reactive donors

908 (3.21%)
Anti-HBc Reactive

16 (18%)
OBI Positive

HBsAge (-) & HBV DNA (+)
with or without Anti-HBc

6(37.50%)
Seropositive OBl
(Anti-HBc positive)

10 (62.50%)
Seronegative OBI
(Anti-HBc negative)

Indicate chronic or
resolve HBV infection

Figure 8: Confirmed cases of HBV positive with OBI positive
population in “Aseer” blood donor’s samples.

DISCUSSION

The danger of hepatitis B infection among blood donors and the
donation process remains a significant concern in the field of
transfusion medicine [24]. The World Health Organization (WHO)
strongly recommends the implementation of mandatory screening
tests for blood donors to mitigate the risk of transmission of this virus
and other related diseases. The execution of these screening tests,
particularly in low-income countries, will contribute to the World
Health Organization's objective of eliminating the transmission of

HBYV infection through blood transfusion by 2030 [25].

The identification of occult hepatitis B (OBI) infection among
blood donors is of utmost importance [26]. The current method of
detecting HBV infection by the Chemi Luminescent Immunoassay
(CLIA) for the HBsAg marker is insufficient for diagnosing Occult
HBV Infection (OBI). Consequently, the danger of transmitting OBI
through blood transfusion remains significant [27]. The objective
of this investigation was to examine the prevalence of Occult Blood
Infections (OBI) among blood donors in the “Aseer” region for the
duration spanning from January 2022 to December 2022. A total of
28,232 blood donor samples were obtained throughout the specified
period, originating from 18 institutions located in the “Aseer” region,
as explicitly identified. The variation in the number of donors among
various hospitals can be attributed to the dependence of donor’s
counts on the total population residing within the catchment region
of each hospital. As an illustration, the proportion of blood donor
samples obtained from ACH was 25%, whereas just 2% were obtained

from PFKCC.

Out of the entire pool of blood donor samples, the proportion of
samples testing positive for HBsAg was 0.47%, corresponding to a total
of 133 positive samples. Based on the data provided, it was determined
that a total of 85 individuals, accounting for 0.30% of the sample,
tested positive for the presence of HBsAg. The samples serve as our
focal point, and we compare these findings with the HBV DNA results
obtained from Nucleic Acid Testing (NAT), as well as the outcomes
pertaining to Anti-HBc antibodies. It was determined that only 16 out
of the total blood donors, accounting for 18% of the sample, met the
criteria for infection with OBI. Additionally, we have classified the
two distinct categories of OBI and determined that 37.50% of the
OBI population exhibited seropositivity, indicating the presence of
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anti-HBc antibodies. However, the majority of OBI positive donors,
specifically 62.50%, had a non-reactive status for Anti-HBc, hence
indicating seronegativity.

Based on our research findings, the prevalence of Occult Blood
Infections (OBI) among blood donors in the “Aseer” region did not
exhibit a statistically significant difference when compared to the
prevalence observed in lowerresource countries, where the prevalence
was found to be highly significant [28]. Several criteria are crucial in
studying the incidence of occult Hepatitis B Infection (OBI), including
the endemicity of Hepatitis B Virus (HBV), the diagnostic techniques
employed, and various other factors [29]. The utilization of highly
sensitive techniques, such as Hepatitis B Virus Nucleic Acid Testing
(HBV NAT), is crucial in enhancing the identification and assessment
of Occult Hepatitis B Infection (OBI) within the pool of blood donors
(30].

One potential limitation of this study pertains to the duration of
the study, since it would have been beneficial to include a time
frame spanning more than one year in order to provide a more
comprehensive analysis. The retrospective study holds significance
in providing a comprehensive overview of the prevalence of Occult
Hepatitis B Infection (OBI) among blood donors in the “Aseer”
region. Consequently, a strategic approach can be devised to address
and mitigate the transmission of OBI cases, thereby diminishing the
occurrence within the region.

On the other hand, the transmission of OBI infection through blood
transfusion is contingent upon the immune status of the recipients.
Furthermore, genetic diversity is an additional element influencing
the transmission of Occult Hepatitis B Infection (OBI) to recipients.
Previous research has shown that there were significant genetic
variations in HBV genotypes among donors from Southeast Asia
[31]. Nevertheless, the occurrence of false negative findings remains
a possibility even when employing NAT screening tests, as they may
fail to identify low levels of viremia [32]. In order to mitigate this issue,
certain blood services have implemented a pathogen inactivation
procedure that involves the utilization of chemical agents to effectively
eliminate the viral Deoxy Ribonucleic Acid/Ribonucleic Acid (DNA/
RNA) present in blood products. Furthermore, the administration
of HBV vaccination to individuals serves as an additional preventive
measure to mitigate the risk of acquiring OBI infection [33].

CONCLUSION

In summary, this study revealed the occurrence of OBI cases within
the blood donor population in the “Aseer” region over the year 2022.
The identification of these cases was achieved by utilizing serological
markers of Occult Hepatitis B infection (OBI) on blood donor samples
collected from 18 hospitals located in the “Aseer” region and received
at central blood banks. The markers included serum tests for Hepatitis
B surface Antigen (HBsAg) and antibodies against Hepatitis B core
antigen (anti-HBc), as well as plasma tests for Hepatitis B virus (HBV)
DNA. Our focus was on diagnosing Occult Hepatitis B Infection (OBI)
cases by examining the presence of non-reactive HBsAg and positive
HBV DNA, with or without the presence of anti-HBc reactivity. It is
imperative to do additional research in order to ascertain the incidence
of occult Hepatitis B Infection (OBI) in earlier years within the “Aseer”
region. This will serve to provide a comprehensive foundation and
database pertaining to these occurrences. Furthermore, it is strongly
advised to establish a comprehensive policy outlining the appropriate
procedures for managing and addressing Occupational Bloodborne
Incident (OBI) cases. This policy should be designed to effectively
mitigate the risk of transmitting hepatitis B virus infection to recipients
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of blood transfusions.
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