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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.




REQUIREMENTS
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Viral hepatitis, particularly Hepatitis B
(HBV) and Hepatitis C (HCV), represents a significant health
complication in immunocompromised patients, including
children diagnosed with acute leukaemia. These patients are
at increased risk of getting infections due to frequent blood
transfusions, invasive procedures, and immunosuppressive
therapy. The study aimed to evaluate the occurrence of hepatitis
B and C virus infection among children with acute leukaemia
treated in the pediatric haematology unit at Ibn Al-Ather
Teaching Hospital in Mosul city, compare them with a control
group and evaluate associated risk factors, including vaccination
status.

Methods: This study enrolled a total of 180 children attending
Ibn-Al-Atheer Teaching Hospital (Mosul City, Iraq), comprising
90 patients diagnosed with Acute Leukemia and 90 age- and sex-
matched controls. The control group included children attending
the hospital for conditions unrelated to haematological diseases
or predisposing factors for Hepatitis B and Hepatitis C, and
had no history of chronic illness. Blood samples were collected
and tested for HBV surface antigen (HBsAg) and anti-HCV
antibodies using enzyme-linked immunosorbent assay (ELISA)
kits. Demographic and clinical data, including vaccination
history, were reported and statistically analysed.

Results: No significant variation was observed between
cases and controls in sex, age, or residency (P > 0.05). HBsAg
positivity was higher in cases (26.7%) than controls (10.0%)
(P = 0.005). Anti-HCV was also higher in cases (10.0%) vs
controls (2.2%) (P = 0.035). HBV vaccination was protective
(7.4% vs 34.9%, P = 0.004). Blood transfusion was strongly
associated with infection (60.0% vs 4.4%, P < 0.001).

Conclusion: HBV and HCV infections were significantly
higher in leukemic children. Blood transfusion was a major
risk factor, while HBV vaccination had a protective effect.
Strengthening screening and vaccination is essential.

Key words. Hepatitis B virus, Hepatitis C virus, leukemia,
vaccination.

Introduction.

Acute leukaemia is the commonest paediatric malignancy,
and therapeutic advancements have increased survival rates
over the last few years; however, therapies are associated with a
wide range of infectious and therapy-related complications that
can negatively affect their prognosis and quality of life [1,2].
Children diagnosed with acute leukaemia are highly exposed to
acquiring blood-borne viral infections, including HBV and HCV
[3]. This increased exposure is linked to immunosuppression
caused by chemotherapy, frequent hospital admissions, and
frequent exposure to blood transfusions and invasive medical
procedures [4-6].
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Hepatitis B and Hepatitis C infections remain major global
community health concerns and are main causes of chronic
liver disease, cirrhosis, and hepatocellular carcinoma. Despite
advances in vaccination and preventive measures, viral
hepatitis continues to impose a substantial burden worldwide,
particularly in developing countries [7,8]. Hundreds of people
are chronically infected with HBV or HCV, resulting in marked
morbidity and mortality [9]. In pediatric populations, the
epidemiology of hepatitis viruses differs from adults; however,
a considerable number of children are affected worldwide [10].
Although the prevalence of hepatitis C virus infection in children
is relatively low, many cases remain undiagnosed and may
progress to long-term complications [11]. Similarly, hepatitis
B virus infection remains a challenge despite the existence of
successful vaccination programs [12,13]. In leukemic children,
viral hepatitis is associated with liver dysfunction necessitating
dose titration of life-saving chemotherapy in accordance with
liver injury [14].

Parenteral viral transmission in the leukemic population
is common, particularly during blood product transfusions.
Before the application of good donor screening practices, the
transfusion- related HCV infection percentage was relatively
high, particularly in those patients with frequent blood transfusion
[15], such as those with thalassemia [16] or leukaemia [15].
Even though screening practices improved, hepatitis infection
rates are still high in malignant children in need of transfusion,
especially in perturbed clinical settings [17]. Recent studies
in the Middle East reported positive hepatitis seroprevalence
rates in pediatric patients with leukaemia, reflecting the chronic
status of this challenge [18,19]. Despite all blood screening
measures and vaccination programs—especially for hepatitis
B—have reduced transmission rates, the risk of infection
persists. In addition, immunocompromised children may have a
reduced immune response to vaccination, which increases their
susceptibility to infection [20,21].

Previous studies have reported variable occurrence rates of
HBV and HCV infections among children with leukaemia.
While some studies showed higher infection rates compared to
healthy controls, others found no significant difference. These
may be due to variations in geographic location, healthcare
application, sample size, and preventive plans [4,22-24]. The
present study sought to investigate the rate of HBV and HCV
among children with leukaemia and identify the associated risk
factors in this particular population.

Materials and Methods.

Study Design and Setting: This comparative cross-sectional
study was conducted at the Pediatric Haematology Unit in Ibn
Al-Atheer Hospital (Mosul City, Iraq), from February 2021 to
October 2022. The study included 90 children diagnosed with
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Acute Leukemia as the case group and 90 age- and sex-matched
children attending the hospital for conditions unrelated to
haematological disorders as the control group. The control group
was selected to provide a comparison of hepatitis B virus (HBV)
and hepatitis C virus (HCV) prevalence in immunocompetent
children.

A total of 90 cases were enrolled based on the following
equation.

z?p(1—p)
n= .2
e

Where,

n= sample size (90)

Z= confidence level (90%)

P= population proportion (10%)

e= margin of error (5%)

Based on the formula, the sample size was approximately 90
for each group. We recruited the number of patients based on a
20% maximum prevalence of HBsAg in the leukemic population
and a 5% maximum prevalence in the healthy population. Using
a significance level of 0.05 and a power of 80%, the sample size
calculated was close to 73 subjects per group; the sample size
was set at 90 subjects per group to account for 20% incomplete
data and attrition.

Ethical Approval: Ethical approval was obtained from
the Medical Research Ethics Committee at the University of
Mosul (Approval letter number UOM/COM/MREC/2019(14)
on 26/3/2019). Written informed consent was received from
parents or guardians of all participants.

Inclusion Criteria: Cases with Acute Leukemia aged 1-16
years with newly diagnosed Acute Leukemia (both Acute
Lymphoblastic Leukaemia [ALL] and Acute Myeloid Leukemia
[AML]) who had not received prior antiviral therapy for HBV
or HCV.

Exclusion: Children with pre-existing chronic liver disease,
previous HBV or HCV infection

Controls: Children aged 1-16 years attending the hospital for
non-haematological conditions (e.g., minor infections, routine
check-ups), with no history of leukaemia or immunodeficiency.
Exclusion: Childrenwithknownliverdisease,immunodeficiency,
or previous HBV/HCYV infection.

Sample Collection: Approximately 3-5 mL of venous
blood was collected from each person involved under aseptic
conditions. Blood samples were centrifuged at 3000 rpm for
5 minutes, and serum was separated and stored at —20°C until
testing. All procedures followed standard biosafety guidelines.
The serum samples were collected from the control group and
newly diagnosed leukemic cases at the time of diagnosis, during
the first 24 hours of hospitalisation, before starting therapy or
blood transfusion. The samples from controls were collected
from children at their routine visits and were well matched for
age and sex.

Detection of HBV and HCV: Serum samples were used
for detection of HBV and HCV using available ELISA kits
supplied by Qingdao Hightop Biotech (China) for HBsAg and
Anti-HCV. Collected serum samples were thawed at room
temperature. The samples and standards were loaded onto the
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standard plate previously coated with capture antibody. After a
two-hour incubation, the plates were washed three times with
diluted washing buffer, and then wells were loaded. Next, the
wells were exposed to enzyme-labelled antibody and incubated
for 30 minutes at room temperature. In the last step, the plate
was washed with washing buffer and stop solution was added
to terminate the reaction of substrate with enzyme conjugate.
The absorbance was detected at a wavelength 450nm using a
calibrated plate reader against blank samples.

The tested sample was considered positive for the antibody
test if the absorbance was greater than the cutoff value, and
lower values were considered negative. The cutoff values were
calculated based on the absorbance for the negative control
sample at the specified optical density. To consider the results of
each run as valid, the absorbance for negative control samples
was less than 0.1 and positive control samples greater than
0.8, with sensitivity values of 94.3% (95% CI: 90.5-96.9) and
specificity 0£99.3% (95% CI: 96.3-100) for both kits as reported
by the manufacturer. A positive test result reflects a serological
clue of exposure to HCV but is not confirmatory for active
viremia because the study sought to identify seroprevalence
rather than detection of active cases.

HBsAg cut-off = mean of negative controls x 2.100

Anti-HCV cut-off = mean of negative controls x 0.120

Data Collection: Population characteristics and clinical
information, including age, sex, vaccination status, history of
blood transfusions, and prior hospitalisations, were recorded
using a structured questionnaire. The vaccination status was
based on vaccination cards and parents' information, which are
highly authenticated documents for children and regulated by
the National Health System.

Statistical Analysis: Data were analysed using SPSS version
26. The Chi-square test was used to compare prevalence between
the case and control groups. p-values <0.05 were regarded as
statistically significant.

Results.

The study recruited a total of 180 children for the present study:
90 acute leukemic children and 90 healthy control children.
Demographic characteristics were well matched for age and sex
(Table 1).

The rate of HBsAg seropositivity was significantly (p=0.005)
higher in the leukemic group (26.7%) compared to the control
group (10.0%). Moreover, the percentage of detection of anti-
HCV antibodies was significantly (p=0.035) higher in the
leukemic group (10.0%) compared to the control group (2.22%).

In the leukemic group, HBV wvaccination was associated
with significantly (p=0.004) lower HBsAg positivity (7.4%)
compared to unvaccinated (34.9%), with an odds ratio (OR) of
0.15 and a 95% confidence interval (Table 3).

Out of 33 children with a positive HBsAg test, 23 (69.7%)
with blood transfusion history, whereas 10 (30.3%) were with
no transfusion history. The remaining 147 children had negative
HBsAg test, up to 76.2% with no previous blood transfusion,
and 23.8% with blood transfusion history (p=0.001, odds ratio of
7.36 at 95% CI: 3.17-17.08). Out of 11 children with a positive
anti-HCV test, 2 (18.2%) with blood transfusion history, while
9 (81.8%) were with no transfusion history.



Table 1. Demographic and Clinical Characteristics of Study Participants.

Variable Cases (n =90) Controls (n =90) P-value
Male 49 (54.4%) 44 (48.9%)
S 0.551
x Female 41 (45.6%) 46 (51.1%)
>1 8 (8.9%) 12 (13.3%)
2-5 23 (25.6%) 25 (27.8%)
A 0.544
£e, years 6-10 28 (31.1%) 30 (33.3%)
11-16 31 (34.4%) 23 (25.6%)
. Rural 34 (37.8%) 47 (52.2%)
Resid 0.072
estdency Urban 56 (62.2%) 43 (47.8%)
Data are expressed as frequencies and percentages.
P values <0.05 are considered statistically significant using the Chi-square test at a 95% confidence interval.
Table 2. Frequency of HBV and HCV among Cases and Controls (Positive and Negative).
Variable Cases (n =90) Controls (n =90) P-value
Positive 24 (26.7%) 9 (10.0%)
HBsAg Negative 66 (73.3%) 81 (90.0%) 0.005
. Positive 9 (10.0%) 2 (2.22%)
Anti-HCV . 0.035
m Negative 81 (90.0%) 88(97,78%)

Data expressed as frequency and percentage
P values <0.05 are considered statistically significant using the Chi-square test at a 95% confidence interval.

Table 3. Prevalence of HBsAg according to HBV vaccination status among leukemic children.

Variable Vaccinated (n=27) Unvaccinated (n=63) P-value OR (95% CI)
Positive 2 (7.4%) 22 (34.9%)
HBsAg stat . 0.004 0.15 (0.03-0.67
SAE stats Negative 25 (92.6%) 41 (65.1%) ( )

Data expressed as frequency and percentage
P values <0.05 are considered statistically significant using Fisher s exact test at a 95% confidence interval.

Table 4. Association between history of blood transfusion and hepatitis status in study groups.

Hepatitis status Transfusion (n=58) No transfusion (n=122) P-value OR (95% CI)
Positive 23 (69.7%) 10 (30.3%) 7.36
HBsA 001
She Negative 35 (23.8%) 112 (76.2%) 0.00 (3.17-17.08)
‘ Positive 2 (18.2%) 9 (81.8%) 0.44
Anti-HCV . 0.180
i Negative 56 (33.1%) 113 (66.9%) (0.09-2.17)

Data are expressed as frequencies and percentages.

P values <0.05 are considered statistically significant using the Chi-square test at a 95% confidence interval.

The remaining 169 children with negative anti-HCV-negative,
56 (33.1%) were with previous blood transfusion, and 113
(66.9%) with no previous blood transfusion (p=0.180), with an
odds ratio of 0.44 at 95% CI: 0.09-2.17) (Table 4).

Discussion.

In the present research, the rate of HBV and HCV infections
in children with acute leukaemia versus healthy peers
was examined, along with prospective risk and protective
considerations. The results demonstrated that the rate of both
HBYV and HCV infections in leukemic patients was higher, with
immunisation seeming to be a protective approach and blood
transfusion as a risk factor. These data have crucial consequences
for the medical care of oncology patients.

The present study revealed that HBsAg positivity was
approximately tripled in leukemic children when compared
to the healthy control group. Moreover, the proportion of
seropositivity for anti-HCV was increased to more than fourfold
in leukemic patients compared to healthy control peers. These
high rates are potentially greater than those recorded in the
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pediatric population in other countries, ranging from 1-5%
for HBV and <1% for HCV in non-endemic regions [25,26].
However, they are consistent with findings from several
developing countries where hepatitis viruses are more endemic,
and healthcare resources may be limited [27]. In line with the
present study, several studies have claimed the same findings
of higher vulnerability of leukemic children for bloodborne
viral infections. For instance, a systematic study documented
HBYV and HCV seroprevalence rates ranging from Egypt (15%),
Pakistan (4.7%) and Taiwan (4.4%) among oncology patients
[28].

The high rate of HBV and HCV positivity in leukemic
children can be linked to many connected factors, including the
triggering immunosuppressive status associated with malignant
diseases and the rigorous anticancer treatment protocol used
for these patients [29-32]. These together might escalate the
vulnerability to new infections or recurrence of dormant viral
infections. Moreover, children with leukaemia regularly need
numerous hospitalisations, invasive operations, and blood
transfusions, which overall increase their susceptibility risk



[1,33,34]. Moreover, the chronicity feature of leukaemia therapy
necessitates prolonged large vein access and repeated venous
puncture, ultimately increasing the chance of hospital-acquired
infection and vital organ complications [35,36].

The present study confirmed the protective effect of HBV
vaccination in the leukemic group, necessitating routine HBV
vaccination programs, particularly in endemic regions. Perhaps
these results suggest adding a booster dose of immunisation
to the schedule of leukemic children. Alternatively, their anti-
HBs might need to be measured regularly because anticancer
immunosuppression may dampen vaccine-induced immunity,
particularly when levels in immunocompromised patients are
reduced to less than <10 mIU/ml as a protective threshold.

The present study demonstrated an association between blood
transfusion and HBsAg positivity. In line with the present
study, blood transfusion was reported as a main route of HBV
transmission. The strong association between blood transfusion
and leukaemia reflects that children with leukaemia have a higher
likelihood of blood transfusion compared to healthy controls.
Perhaps because blood transfusion in leukaemia patients is
the gold standard therapy to replenish cytopenias induced by
chemotherapy. Despite being essential and lifesaving, blood
transfusion still carries a risk of viral transmission, which could
potentially affect these antibody titers. Nonetheless, the causality
might follow a dualistic mode: while blood transfusion carries
a potential risk for viral transmission, some children with pre-
existing asymptomatic HBV or HCV infections carry the
potential to develop leukaemia [37-39]. These align with the
study presented at the annual conference of the British HIV
Association, which has confirmed a higher rate of HCV infection
in transfused pediatric oncology patients [40], calling for good
blood bank practices to reduce the chance of infections [41].

The clinical impact of these findings encourages screening
for HBV and HCV during leukaemia diagnosis and repeated
tests during treatment schedules. The vaccination records for
the leukemic children need to be updated, and a booster dose
scheduled before commencing immunosuppressive therapy.
Blood transfusion should follow high-standard safety policies
to avoid any error and reduce unnecessary transfusions.

Several limitations must be acknowledged, including a
small sample size and a unicentre study, which limit the
generalizability and reduce outcome precision; the cross-
sectional design of the study means the associations cannot
absolutely state that HBV/HCV infections preceded leukaemia
or vice versa. Immunisation status was determined based on
the medical records rather than precise measures of anti-HBs
titers. The detection of Anti-HBs and anti-HBc is necessary
to assess vaccination-induced immunity, earlier exposure, and
vulnerability. Anti-HCV antibodies can be detected in serum for
years even after successful therapy; therefore, we acknowledge
the limitation that anti-HCV positivity was not confirmed by
HCV RNA testing.

Conclusion.

The present study identified a higher rate of HBV and HCV
viral infections in children compared to controls. Immunisation
provided protection but was undermined by blood transfusion
products as a risk factor, necessitating appropriate policies to
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control infection via blood product screening and a universal
vaccination program.
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