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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background: The main blood-borne viruses that cause post-
transfusion hepatitis are Hepatitis B virus (HBV) and Hepatitis
C virus (HCV). These viruses can cause chronic infections,
cirrhosis, and potentially hepatocellular cancer.

Objective: The purpose of this study was to look into the sero-
prevalence and trend of HBV and HCV among blood donors in
Al-Damazin Sudan.

Methods: The study utilized the records of donations in the
Central Blood Bank Laboratory Al-Damazin from January 2022
to December 2024, and the relevant parameters were analyzed
using the SPSS version 20-computer program.

Results: Out 0f 27916 blood donors, 1196 (4.3%) had positive
HBYV infection, and 160 (0.6%) were positive for HCV infection
indicating a high prevalence of Hepatitis B virus. The prevalence
of HBV and HCV showed a decreasing trend during the three
years of the current investigation. There was a small decrease
in the overall seroprevalence of HBV, from 6.04% in 2022 to
5.43% in 2023, and it decreased to 3.46% in 2024. The sero-
detection of HBV decreased from 6.04% in 2022 to 5.43% in
2023 and decreased to 3.46% in 2024, while the sero-detection
of HCV also decreased from 0.74% in 2022 to 0.62%, and then
the HCV infection was further declined to 0.5% in 2024.

Conclusion: Our study found that the incidence of the hepatitis
B virus was greater among the study subjects, and there was
a low prevalence of HCV. We recommend carefully selecting
blood donors and implementing HBV and HCV nucleic acid
testing as part of the blood donor screening procedure.

Key words. HBV, HCV, seroprevalence, blood donors, Al-
Damazin, Sudan.

Introduction.

Blood transfusion services are essential and therapeutic, as
there is no true alternative to preserve the lives of numerous
people experiencing blood loss. Donors worldwide contribute
approximately eighty-one million units of blood annually.
The existence of blood-borne diseases in the blood cells
of asymptomatic donors is a major cause of transfusion-
transmitted infections [1]. Blood transfusion is crucial for
preserving patient lives and stabilizing medical conditions;
nonetheless, transfusion-transmitted illnesses caused by blood-
borne viruses continue to pose a medical issue. The most
significant transfusion-related dangers globally encompass
HIV-AIDS and viral hepatitis [2]. Hepatitis is a severe hepatic
condition caused by a group of viruses. The condition is marked
by hepatic inflammation accompanied by inflammatory cell
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infiltration, instigated by infection, potentially resulting in
severe complications such as fibrosis or cirrhosis, which may
be lethal. The predominant cause of hepatitis infections is
a collection of five viruses: hepatitis A, B, C, D, and E. The
principal health risks are predominantly associated with the
hepatitis B virus (HBV) and hepatitis C virus (HCV) owing
to their elevated infection rates, various transmission routes,
and initial asymptomatic phases that hinder timely diagnosis,
resulting in chronic disease progression [3]. Approximately
one-third of the global population, exceeding two billion
individuals, is infected with HBV, presenting a significant
health problem; however, excluding immune-compromised
patients, 95% of adult hepatitis B cases resolve with little or
no clinical intervention [4], and leading to more than (820,000)
deaths each year mainly due to cirrhosis and hepatocellular
carcinoma [5]. Approximately 90% of HBV cases, whether
resolved or chronic, acquire particular immunity to the infection
[3]. Conversely, around 50 million individuals have chronic
HCV globally, with 1.0 million new cases infected each year
[6]. HCV resembles HBV regarding liver infectivity; however,
it can also replicate in peripheral mononuclear cells of lymphoid
tissue and bone marrow [7]. The prevention of these diseases
predominantly depends on appropriate and timely vaccination,
alongside [8,9] serological screening of blood donors utilizing
hepatitis B surface antigen (HBsAg) testing for HBV and anti-
HCV antibody assays for HCV. Nucleic acid amplification
testing for HBV and HCV has been effectively implemented
to screen donors in numerous developed nations but till now it
has not been introduced in Sudan as a screening test. In Sudan,
the prevalence of HBV ranges from 6.8% to 26%, while HCV
prevalence is reported between 2.2% and 4.8% [10]. According
to studies on blood donors across different states in Sudan,
showed the prevalence of HBV ranging between 1.3% to 11.7%,
while HCV ranging from 0.4% to 3.5% [11-15] indicating that
there are high prevalence of HBV and low spreads of HCV
infection in Sudan. Blood transfusion is considered one of the
basic services for self-preservation and survival, and the need
for blood transfusion and its derivatives increases, especially
in times of war and conflict, which result in a large number of
wounded and deaths, as is the case now in Sudan. Al-Damazin
State is considered one of the states where a large number of
citizens and wounded were sheltered during the war, which led
to an increase in the number of blood donation. This study aims
to analyze the frequency and trend of hepatitis B and C viruses
among blood donors at the Central Blood Bank in Al-Damazin
State during the period of 2022 to 2024 AD.
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Materials and Methods.

Study Site and Population:

The study employed the donor records from the Central Blood
Bank Laboratory in Al-Damazin and the General Blood Banks
situated in Al-Damazin city, Al-Damazin state, Sudan. The
qualified personnel evaluated the blood donors in accordance
with the established protocols in Sudan. The National Center
for Blood Transfusion, overseen by the Deputy Minister of
National Health, regulates the blood transfusion services.
The chosen donors had physical and clinical evaluations, in
addition to completing a donor questionnaire that detailed their
comprehensive background. The data presented in this study
was obtained from surveys completed by donors. The samples
and data were collected over a three-year period, from January
2022 to December 2024.

Sample processing pathway:

Each eligible donor supplied five milliliters of blood,
subsequently distributed equally into two tubes. A portion was
transferred to a vial containing EDTA, gently agitated, and
stored at 2-4°C prior to plasma preparation within 24 hours.
The plasma was acquired by centrifuging the blood sample at
3000 RPM for 5 to 10 minutes. The plasma was transferred to a
different vial using a pipette, stored at -4°C, and analyzed within
24 hours. The residual blood sample was placed in a plain tube
(lacking anticoagulant) and allowed to stay undisturbed for 20-30
minutes at ambient temperature. The material was subsequently
centrifuged at 3000 RPM for a duration of 5 to 10 minutes. The
serum was isolated, transported to a container via pipette, stored at
2-4 degrees Celsius, and assessed within 24 hours.

Sample analysis:

For the detection of HBV and HCV using immune-
chromatographic test (ICT) (Fortress Diagnostics Limited,
Unit 2C Antrim Technology Park, United Kingdom). All
positive samples were rechecked using, Sandwich ELISA
(Fortress Diagnostics) was performed using commercial Kkits.
The absorbance was measured using an ELISA microplate
reader (Awareness Technology, Model: 303 PLUS, USA) at
450 nm and a reference filter at 630 nm. The cut-off value was
established to assess the outcomes.

Data analysis:

The statistical analysis was conducted using SPSS version 20
and presented in tabular and graphical formats. The Chi-square
test was employed to assess the significance of the connection
between variables, with a p-value of less than 0.05 denoting
significance.

Ethical Approval:

The patient's anonymity and identity were protected in
accordance with the hospital's study protocols. The Ministry
of Health, Al Damazin State, Sudan provided ethical and
institutional permission for the study.

Results.

Study population:

This study included 27,916 blood donor records from January
2022 to December 2024. All the blood donors were male only.

52

Table 1. The total seroprevalence of HBV and HCV among blood donors.

Variables Total number Percentage

Positive 1196 4.3%
HBV

Negative 26720 95.7%
Total 27916 100%

Positive 160 0.6%
HCV

Negative 27756 99.4%
Total 27916 100%

Table 2. Sero-detection of HBV and HCV in Al-Damazin State from
January 2022 to December 2024.

Years of Serological Marker number of Percentage
donation  marker result donors %
Negati 4418 93.96
HBV P;gi?i\l/\: 284 6.04
Negati 4667 99.26
2022 Hev P(;giatli\l/\;e 35 0.74
Negati 6686 94.57
Negati 7026 99.38
2023 HEV P:fietli\l/\;e 44 0.62
Negati 15616 96.54
HBV P:fi?i:;e 528 3.46
2024 Negati 16063 99.50
Hev sziatli\lf\;e 81 0.50

Table 3. Comparison between positive cases of HBV and HCV among
blood donors.

Years of |Hepatitis Results Total P value
donation virus Positive Negative

2022 284 4418 4702

2023 HBV 384 6686 7070 0.000
2024 528 15616 16144

2022 35 4667 4667

2023 HCV 44 7026 7070 0.125
2024 81 16063 16144
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Figure 1. Trends analysis of HBV and HCV sero-detection from
January 2022 to December 2024.

Sero-detection of HBV and HCV:

Out of 27916 blood donors, 1196 (4.3%) had positive HBV
infection, and 160 (0.6%) had HCV infection (Table 1). Blood
donors had the greatest rates of HBV and HCV infection.
Trends in HBV and HCV from January 2022 to December 2024:

This study examines the trends in HBV and HCV sero-

detection from January 2022 to December 2024. The sero-
detection of HBV decreased from 6.04% in 2022 to 5.43% in



2023 and also decreased to 3.46% in 2024, with a significant
difference (p-value = 0.000), while the sero-detection of
HCV also decreased from 0.74% in 2022 to 0.62%, then the
HCYV infection was further declined to 0.5% in 2024 with no
significance difference (p-value = 0.125) (Tables 2 and 3),
(Figure 1).

Discussion.

Transfusion of blood is a vital part of medical treatment that
saves millions of lives annually [16] and can carry the risk of
blood-borne diseases if not safely transfused. In our study all
donors were male, although females can accepted as blood
donors according to donation protocol in Sudan, but traditionally
not accepted. Whoever any female in Sudan is eligible to
donate organs, such as kidneys. Some reports indicated that an
increased in vasovagal reactions, could lead to a high rejection
rate among female donors [17]. The average sero-detection
of HBV in the three of study was 4.3% this is less than the
prevalence of HBsAg in central Sudan, which was 6.8% to 26%
in southern Sudan [10].

Our study reveals that the average HCV sero-detection was
0.6%, which was lower than the studies of hepatitis C virus
which showed 2.2% to 4.8% in central Sudan [10]. The overall
prevalence of HBV infection in Al-Damazin was more than the
prevalence of HBV infection among healthy blood donors at
Dongola Hospital, Dongola State in north Sudan, during the
years 2010 to 2015 showed 1.3% prevalence rate of HBV [11].

The current study of Seroprevalence of HBV was lower than
prior conducted studies in a different location of Sudan, which
were 11.7% in Port Sudan [12], 11% in Khartoum, 9.3% in
Elobeid, north Kurdofan [14], 6.3% in Nyala, South Dar Fur
[15], 5.5% in north Darfur state-Sudan [13].

Regionally our study was also higher than studies from
neighboring country countries which were 3.06% in Ethiopia
[18],2.0% in Eritrea [19], 0.76%, in Egypt [20], 0.21% in Lybia
[21], Except in Chad, which exhibited a higher prevalence rate
of HBV at 12.4% [22]. Our result was lower than reports from
other African countries, which were 14.78% in Mali [23],9.7% in
Sierra Leone [24], 8.5% in Angola [25], 7.5% in Ghana [26]. The
disparities are most likely caused by variations in the geographic
distribution of the infection throughout the population, as well
as variations in socioeconomic status, lifestyle, social behavior,
and awareness levels across the nation. Furthermore, variances
may result from variations in the specificity and sensitivity of
screening tests employed at various sites during the screening
process. The low risk of HBV infection by transfusion may have
decreased in some countries like, Egypt and Lybia [20,21] may
as a result of the implementation of HBV nucleic acid testing
in blood donor screening. Similar finding for sero-detection of
HBYV is reported in Nigeria [27].

The current investigation found an HCV prevalence of 0.6%,
similar to 0.7% reported by Abdelaziz, Mohamed in Dongola,
north of Sudan 0.63% reported by Abou MA et al. in Nyala,
South Dar Fur State [11,15]. The current study was slightly
higher than those conducted in Port Sudan and North Darfur
[12,13]. However, the incidence was decreased when compared
to earlier conducted research in a different part of Sudan [14],
and in some countries, Egypt [20], Chad [22], Mali [23], Sierra
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Leone [24], Angola [25], Ghana [26] and Nigeria [27]. These
differences in the prevalence of HCV infection globally may be
due to factors such as risky behaviours, screening test quality,
and donor selection programs. The prevalence of HBV showed
a decreasing trend in our study area during the three years of
the current investigation; there was a small decrease in the
overall seroprevalence of HBV from 6.04% in 2022 to 5.43%
in 2023 and also decreased to 3.46% in 2024. A similar study
of the decreasing trend of HBV was reported in Guangzhou,
China [28]. The sero-detection of HCV also decreased from
0.74% in 2022 to 0.62%, and then the HCV infection further
declined to 0.5% in 2024. This finding is similar to the report
in Iran, conducted among blood donors [29]. However, the
fluctuation of HCV from year to year was observed [30]. The
trend of decreasing rates in our study area might be conceivable
if heightened awareness were among the factors contributing to
the decline.

Conclusion.

Our study found high prevalence rates of HBV and low
prevalence of HCV among blood donors in Al-Damazin State,
and higher than in certain neighboring countries. Despite the
high frequency of HBV and the low prevalence of HCV, both
have decreased during the last three years. The study suggests
that screening donors with both serological and NAT tests can
effectively lower the number of transfusion-related hepatitis
infections. More research is needed to assess awareness of
infection risks among both blood donors and the general
public. To properly assess the prevalence of HBV and HCV,
investigations should focus on populations with a higher risk
than healthy donors.

Limitations of the study.

1. Incomplete records of some data

2. The sensitivity of ICT and ELISA is less than the
sensitivity of NAT, which has not been introduced until now in
our study area.

3. The entire cohort of blood donors was composed solely
of males (cultural context of Sudan); these findings cannot be
extended to the full blood donor community, including women.

These limitations can affect the generalizability of the study.
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