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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

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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Abstract.

Background: Cervical cancer is the fourth most frequent
cancer in women worldwide, with an expected 604,000 new
cases and 342,000 deaths in 2020. The human papillomavirus
is recognized as a primary cause of cervical cancer. This study
aims to elucidate the distribution of human papillomavirus
(HPV) subtypes and examine their correlation with cytological
abnormalities among Sudanese women, providing critical
insights for targeted vaccination strategies and cervical cancer
prevention programs.

Materials and Method: This descriptive cross-sectional
laboratory-based investigation was carried out in Soba Teaching
Hospital and Academy Teaching Hospital in Khartoum, Sudan.
This study included 236 Sudanese female patients who visited
the clinic for follow-up or screening. The Pap smear and HPV
DNA screening tests for 16,18,33,45, 58 were conducted. The
data was analyzed using the Statistical Package for Social
Sciences, version 26.0.

Results: Out of 236 cervical smear samples from Sudanese
females ranging in age from 20 to 80, with a mean of 37.7
years, 99 (41.9%) were positive and 137 (58.1%) were negative.
High-risk HPV subtypes included HPV16,18,33,45, 58, with
percentages of 5.1%, 2.5%, 24.2%, 7.6%, and 2.5%. High-risk
HPV subtypes were found in 99 of 135 abnormal pap smears,
with a significant p-value of 0.001.

Conclusion: High-risk human papillomavirus subtypes play
an important role in cervical cancer occurrence. High-risk HPV
33 was the predominant subtype detected. Further nationide
study is required fous on the prevalence of HPV-genotype 33,
and distribution of other high-risk genotypes in the country
regions specially after the refugee return back home from the
east african regional countries.

Key words. HPV, PCR, cervical smears, cervical cancer,
Sudan.

Introduction.

Cervical cancer is a major public health issue worldwide, with
an estimated 662,000 new cases and 348,000 deaths reported
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in 2022 [1-3]. It is the fourth most frequent cancer in women
worldwide, with the highest burden seen in low- and middle-
income countries, particularly Sub-Saharan Africa, South-East
Asia, and Central America [1].

These locations have significant gaps in healthcare access,
including poor access to HPV vaccination, cervical cancer
screening, and treatment services [1]. Persistent infection with
high-risk strains of human papillomavirus (HPV) is the leading
cause of cervical cancer, which is exacerbated by HIV infection,
early sexual engagement, and smoking [2].

In contrast, high-income nations report lower incidence and
death as a result of widespread HPV vaccination and screening
programs [1,2]. Addressing this inequality through preventative
strategies, such as global access to vaccine and screening, is
critical for lowering the cervical cancer burden, particularly in
poor areas [1,3].

The prevalence of cervical cancer in Sudan highlights serious
public health challenges, mainly due to inadequate access to
preventive measures such as HPV vaccination and organised
screening programs. Sudan has an estimated 13.8 million women
aged 15 and up who are at risk of having cervical cancer. According
to current data, around 1,227 new instances of cervical cancer are
detected each year, with 828 women dying as a result. The age-
standardized incidence rate is 8.7 per 100,000 women, while the
mortality rate is 6.1 per 100,000 women [3].

Cervical cancer is the second most frequent cancer in Sudan,
ranking third among women aged 15 to 44 [4,5]. Furthermore,
HPV types 16 and 18, the high-risk strains most typically
associated with cervical cancer, account for approximately
78.9% of all invasive cervical malignancies in the region [3].

While specific national data on HPV prevalence are
unavailable, regional estimates indicate that approximately 3%
of women in Northern Africa carry HPV 16/18 infections at any
given time [4]. Sudan has an established HPV vaccine program
and no national cervical cancer screening guidelines, which
severely limits prevention efforts [3].

This emphasises the critical need for policy actions, including
as vaccination and screening strategies, to lower the burden of
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cervical cancer in Sudan.

This study investigates the prevalence and genotype
distribution of human papillomavirus (HPV) among women
with suspected cervical lesions in Sudan, while evaluating
associations between specific subtypes and cytopathological
findings. The findings will inform development of evidence-
based cervical cancer screening guidelines and HPV vaccination
policies, addressing a critical gap in Sudan's current preventive
healthcare framework where structured immunization programs
remain absent despite the disease's high burden.

Materials and Methods.

After receiving approval from the Institutional Ethical
Committee, a cross-sectional study was carried out on 236
women who met the inclusion criteria and were enrolled in
the Omdurman Cervical Cancer Prevention Centre, and the
expected sample size was 256 based on the HPV information
center, 2023 [3].

Consecutive, sexually active women aged 18 and older with
various complaints of vaginal discharge, bleeding, itching,
or without symptoms who agreed to undergo speculum
examination and planned investigations were included in the
study. Pregnancy, women who had recently (within the last 15
days) received antibiotics or used intravaginal medicines, and
menstruation were all excluded.

A written and informed permission was obtained, and each
participant was asked to complete a brief questionnaire about
their demographic information, including socioeconomic
position, urogenital infections, medical history, sexual
activities, and smoking, followed by a clinical evaluation using
the predesigned case record form. Cervical samples were taken
for traditional Pap smears.

The Ayre's spatula and cytobrush used for cervical cytology
were immediately transferred to 15-ml plastic vials containing 5
ml of sterile phosphate-buffered saline and maintained at -70°C
in a deep freezer until isolation of DNA for polymerase chain
reaction (PCR) assay for HPV.

A pathologist with experience reading cervical cytology
specimens, who was blinded to clinical details, participated in
the trial and reviewed the cytosmears. Cervical smears were
diagnosed using the Bethesda classification. PCR was used to
detect HPV.

HPV-DNA Extraction and Genotyping:

Viral HPV-DNA was extracted from cervical scrapes
using a commercial kit (Qiagen, Germany) according to the
manufacturer’s protocol. For genotyping, PCR was carried out
in a 25 pL reaction mixture containing 5 uL of DNA, 2 uL each
of forward and reverse primers (10 pmol/uL), 5 pL of 2 mM
dNTPs, 25 mM MgCl,, 2.5 U Taq polymerase, 1x PCR buffer
(Intron Biotechnology, Korea), and 13 pL nuclease-free ddH-O.
The thermal cycling protocol consisted of an initial denaturation
at 94°C for 5 min, followed by 40 cycles of denaturation (94°C,
1 min), annealing (60°C, 1 min), and extension (72°C, 2 min),
with a final extension at 72°C for 5 min. Genotyping was
performed using type-specific primers targeting HPV-16, 18,
58,45, and 33 (table 1). The resulting amplicons were separated
by agarose gel electrophoresis, visualized under UV light (Uni
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EQUIP, Germany), and compared against a 100 bp DNA ladder
for size-based genotype determination.

The assay employed two optimized primer mixtures for
concurrent amplification: Set I targeting HPV-45 and HPV-
16, and Set II detecting HPV-18, HPV-33, and HPV-58, with
B-actin incorporated as an endogenous control in both reaction
sets. Primer concentrations were carefully balanced to minimize
competitive inhibition, while uniform annealing temperatures
were maintained across all targets to ensure amplification
efficiency. This dual-set design enabled comprehensive
genotyping while controlling for amplification integrity through
the constitutive B-actin reference.

Results.

This descriptive cross-sectional laboratory-based investigation
was carried out at Soba Teaching Hospital and the Academy
Teaching Hospital in Khartoum, Sudan.

This study included 236 Sudanese female patients who visited
the clinic for follow-up or screening. A questionnaire was
devised to collect demographic and clinical information, as well
as other study-related data. Descriptive statistics were employed
to characterize the distribution of HPV genotypes, cytological
classifications (Bethesda system), and clinical complaint
frequencies. Categorical variables, including HPV genotypes,
cytological findings, and clinical presentations, were compared
using cross-tabulation with chi-square tests in (IBM SPSS
Statistics 21) to assess associations between these parameters
across participant subgroups.

The bulk of the participants (64.9%) are fertilized, sexually
active women between the ages of 20 and 40, while 35.1% are
menopausal women/stages with an average age of 37.7 (Table
2 and Figure 1).

The most common cytological diagnoses among individuals
were NILM (42.8%), ASCUS (3.4%), LSIL (28.4%), and HSIL
(20.3%), with adenocarcinoma and SCC accounting for just
2.5% each (Table 3).

In this investigation, the total burden of HR HPV infection
was 99/236 (41.9%), with 137/236 (58.1%) being negative.
Among the HR HPV-positive cases, 16 (57%) had the HR HPV
33 genotype, whereas 12 (43%) had other HR HPV genotypes
(16, 18, 45, and 58) (Table 6).

Asymptomatic participants made up 43.2% (32), followed by
bleeding at 27% (20), vaginal discharge at 18.9% (14), irregular
cycle at 8.1% (5), and polyp at 0.07% (2).

Asymptomatic participants included 8 LSIL, 8§ HSIL, and 2
ASCUS, with bleeding being the most common symptom for
SCC and adenocarcinoma (Table 4).

There was no significant correlation between cytological
findings and age groups and clinical complaints (p = 0.18).
There was a significant correlation between HR HPV genotypes
and age groups (p-value = 0.018). 16/28 (57%) were found in
the 20-40 age group, and 12/28 (43%) in the 41-80 age group
(Table 5).

This investigation discovered the most common HR HPV
genotype, 33, which was found in 19 LSIL patients and 36 HSIL
cases. Other HR HPV genotypes include HR HPV genotype 16
in 6 instances of SCC and HR HPV genotype 18 in 6 cases of
Adenocarcinoma.



Table 1. HPV genotype-specific primer sequences and corresponding amplicon characteristics.

. Primer Name Sequence (5°—3°) PCR Product (bp)

Primers

I* HPV-16 L1F CACTATTTTGGAGGACTGGAAT 291
HPV-16 L1R GATGAGGTGGTGGGTGTAGC
HPV-45 L1F TTTTATCATGCAGGCAGTTCC 233
HPV-45 LIR CCACGACCAATTTCCATACC

n* HPV-18 L1F GCCCCTGCCTCTACACAGTA 292
HPV-18 LIR ATCCTGCTTATTGCCACCAC
HPV-33 LIF TAACACCTCCTCCATCTGCT 202
HPV-33 LIR CCTGCCTGTAATAAAAACTTGC
HPV-58 LIF GATTTGTTACCTCCCAGGCTATT 233
HPV-58 L1R CTTTTTGCGTTTGGTGGATG

Control B-actin F AGCCATGTACGTTGCTATCC 498
B-actin R TTGGCGTACAGGTCTTTGC

*Two sets of primers. Sets (1) and (1) were used. Each mixture also included the b-actin primer set as an internal control.

Table 2. Demographic distribution of study participants by age group.

Age groups Frequency Percent Mean
20-40 154 65.3%
41-80 82 34.7% 37.7838
Total 236 100.0%
Table 3. Distribution of cervical cytology results classified by the Bethesda System.
Diagnosis Frequency Percent
NILM 101 42.8
ASCUS 8 3.4
LSIL 67 28.4
HSIL 48 20.3
SCcC 6 2.5
Adeno 6 2.5
Total 236 100.0
Chi-Square Tests= .000 significant p. value
Table 4. Association between Bethesda cytology diagnosis and HPV detection frequency.
Diagnosis HPYV positive HPYV negative Total
NILM 0 101 101
ASCUS 2 6 8
LSIL 37 30 67
HSIL 48 0 48
SCC 6 0 6
Adeno 6 0 6
Total 99 137 236
Table 5. Age-stratified distribution of high-risk HPV genotypes among study participants.

Age groups
HPV Genotypes 20-40 41-80 Total
16 0 12 12
18 6 0 6
33 43 14 57
45 12 6 18
58 0 6 6
None 93 44 137
Total 154 82 236
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Table 6. Stratified association between Bethesda cytology diagnoses and high-risk HPV subtype distribution.

HPV

NILM ASCUS LSIL HSIL SCC Adeno Percent Total
Subtypes
16 0 0 6 0 6 0 5.1 12
18 0 0 0 0 0 6 2.5 6
33 0 2 19 36 0 0 24.2 57
45 0 0 6 12 0 0 7.6 18
58 0 0 6 0 0 0 2.5 6
none 101 6 30 0 0 0 58.1 137
Total 101 8 67 48 6 6 100.0 236
Chi-Square Tests= 0.001 significant p. value
Table 7. Association between high-risk HPV subtypes and presenting clinical complaints among study participants.
HPYV subtypes Bleeding Discharg Irregular cycle Polyps No symptoms Total
16 12 0 0 0 0 12
18 6 0 0 0 0 6
33 12 12 6 0 27 57
45 2 0 0 0 16 18
58 0 0 0 0 6 6
None 30 27 12 6 62 137
Total 62 39 18 6 111 236
p-value = 0.18
Table 8. Association between presenting clinical complaints and Bethesda cytological diagnoses among study participants.
Diagnosis
Complaint NILM ASCUS LSIL HSIL SCC adeno Total
Bleeding 30 0 8 12 6 6 62
Discharg 9 0 24 6 0 0 39
Irregular cycle 12 0 0 6 0 0 18
Polyps 6 0 0 0 0 0 6
No symptoms 44 8 35 24 0 0 111
Total 101 8 67 48 6 6 236

p.value = 0.018

HR HPV genotype 45 was found in 6 cases of HSIL, 12 in
LSIL, and 58 in 6 cases of LSIL. HR HVP genotypes were not
found in NILM. The cross-tabulation revealed a statistically
significant correlation with a p-value of 0.001.

The study participants' ages ranged from 20 to 80 years, with
the majority (65.3%) falling into the 20—40-year age group and
34.7% falling between 41 and 80 years. The mean age of the
participants was 37.78 years.

According to the Bethesda system, 42.8% of participants
had Negative for Intraepithelial Lesion or Malignancy
(NILM), 3.4% had Atypical Squamous Cells of Undetermined
Significance (ASCUS), 28.4% had Low-Grade Squamous
Intraepithelial Lesions (LSIL), 20.3% had High-Grade
Squamous Intraepithelial Lesions (HSIL), and 2.5% had either
Squamous Cell Carcinoma (SCC) or adenocarcinoma (Adeno)
(Figures 2 & 3).

The correlation between cervical cytological patterns and
high-risk human papillomavirus (HR HPV) identification was
significant. Among the participants, 41.9% tested positive for
HPV, while 58.1% tested negative. HPV subtype 33 was the
most commonly detected (24.2%), followed by subtype 45
(7.6%), subtype 16 (5.1%), and subtype 18 (2.5%).
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A cross-tabulation study revealed that all NILM cases tested
negative for HPV, but 37 of 67 LSIL cases and all 48 HSIL cases
tested positive for HPV. All cases of SCC and adenocarcinoma
were HPV-positive.

In terms of the relationship between Bethesda diagnoses and
HPV subtypes, subtype 33 was most prevalent in LSIL and
HSIL cases, whereas subtype 45 was detected in HSIL cases.
Subtype 16 was found in both LSIL and adenocarcinoma cases,
but subtype 18 was only seen in adenocarcinoma patients (Table
6).

Further examination of age distribution and HPV subtype
revealed that participants aged 20 to 40 had a higher incidence
of HPV subtype 33 than those aged 41 to 80. Participants'
complaints varied, with the majority reporting bleeding (26.3%),
discharge (16.5%), irregular periods (7.6%), and polyps (2.5%).
Interestingly, 47% of individuals reported having no symptoms
at all (Table 7).

There was also a strong link between complaints and Bethesda
diagnosis. For example, those with HSIL frequently reported
bleeding, but those with LSIL were more likely to present with
discharge. The association was statistically significant, with a
p-value of 0.018 (Table 8).
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Figure 1. Age distribution among study participants.

Figure 3. Cytomorphologic features of low-grade squamous intraepithelial lesion (LSIL) X 40 Pap stain.
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Discussion.

This study examined the prevalence of HR HPV and cervical
cytology abnormalities in two Obstetrics and Gynaecology and
Reproductive Health clinics in Khartoum, Sudan.

The findings of this study offer a new perspective on the
frequency and genotypes of high-risk human papillomavirus (HR
HPV) among Sudanese women. The most common cytological
diagnoses among participants were NILM at 45.9%, ASCUS at
2.7%, LSIL at 24.3%, and HSIL at 21.6%, with adenocarcinoma
and SCC accounting for just 2.7% each (Table 2).

These findings are consistent with the study conducted in
India, as well as the findings found in both studies by Mohan
and Karthika [6,7]: 64.8% were negative for intraepithelial
malignancy, and 17.2% showed benign inflammatory changes.
They also agree to some extent with Ali et al, who conducted
a study in Ethiopia and found that Pap smear abnormalities
were observed in 13.1% (48/366) of study subjects [8]. Among
the abnormalities, 3 (6.3%), 39 (81.3%), and 6 (12.5%) were
ASCUS, LSIL, and HSIL, respectively.

In terms of the relationship between clinical symptoms and
cytological findings, the majority of women were asymptomatic
(43.2%), with 27% having bleeding and 18.9% having vaginal
discharge.

Furthermore, 8 cases of LSIL, 8 cases of HSIL, and 2 cases of
ASCUS arrived at the gynaecologic clinic with no symptoms,
emphasising the significance of regular cervical cancer
screening programs using Pap tests. These findings contrast
with the findings of Wong LP et al. [9], who found that vaginal
discharge was the most common complaint, affecting 36.96%
of the participants.

The overall burden of HR HPV infection in this study was
28/74, (37.8%). Among the HR HPV-positive cases, 16 (57%)
had the HR HPV 33 genotype, whereas 12 (43%) had other HR
HPV (HR HPV genotypes 16 4 cases (5.4%), HR HPV 18 2
cases (2.7%), HR HPV 45 4 cases (5.4%), and HR HPV 58 4
cases (5.4%). The HR HPV was not found in 46 (62.2%) of the
study participants.

The positive cases of HR HPV are higher than the study
conducted in Ethiopia by Ali et al. [8], who found that the overall
HR HPV burden was 13.7%. "Other HR HPV" genotypes (31,
33, 35, 39, 45,51, 52, 56, 58, 59, 66, or 68 types) were the most
frequent (76%) genotypes identified in their study, followed
by HR HPV 16 (16%). This difference might be because the
participants in this study were women with cervical complaints,
and all samples were cases of cervical dysplasia, which may
result in higher values.

Our data exceeded the anticipated prevalence reported for all
HPV genotypes in Sub-Saharan African nations (21.8%) [5]
and Nigeria (21.6%) [8]. In other studies, conducted in Ethiopia
[8,10] found that HR HPV 16 is the most common kind. In
contrast, the most common genotype found in the current
investigation was HR HPV" genotype 33, which contributed
57%, followed by HR HPV 16 (5.4%).

Our findings are consistent with a worldwide meta-analysis
assessment [5], which found that the most common genotype in
Eastern Africa was HR HPV 52, followed by HPV 16. Another
study [10] discovered that HPV-positive women in sub-Saharan
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Africa were less likely to be infected with HPV 16 than women
in Europe.

Similarly, another study [11] in South Korea found that (54.9%)
infected with the most genotypes were HPV 52 (16.8%) and 58
(20.4%). Geographic variation and host immunogenic variables
could explain the variance in genotype frequency seen across
investigations.

An age-specific HPV infection research in South Africa
[6] indicated that women over the age of 25 had the highest
proportion of infections (74.6%). Similarly, a study from Addis
Ababa, Ethiopia, found that 50.6% of HR HPV-infected women
were between the ages of 30 and 50 years [9]. These studies
supported our findings that 64.9 percent of HR HPV-infected
women were between the ages of 20 and 40, with a significant
connection between age group and HR HPV infection (p-value
=0.018).

Furthermore, our investigation identifies the prevalent HR
HPV genotype 33, which was found in four LSIL patients and
twelve HSIL cases. Other HR HPV genotypes 16, 18 were
found in two cases of SCC and adenocarcinoma, respectively.
HR HPV genotype 45 was found in four cases of HSIL and 58
in two cases of LSIL. HR HVP genotypes were not found in
NILM. This cross-tabulation revealed a statistically significant
connection, with a p-value of 0.001.

These findings differ from those reported by Ali et al. [8]
in Ethiopia, who discovered that high-risk HPV genotypes
were associated with cervical cytology findings. HR HPV 16
was detected in 50% of HSIL reports, while "other HR HPV
genotypes" were the most common finding for LSIL, but the
results of a study done by Gary C. et al. in his meta-analysis stated
that the most frequent genotypes were "other HR HPV" [7].

According to multiple research, HPV-positive women in Sub-
Saharan Africa are less likely to be infected with HR HPV 16
than their European counterparts [9]. The overall prevalence
of abnormal cytology and positive HR HPV was higher in the
20-40 age group, where women are sexually more active, as
evidenced by 16 cases and 12 cases in the 41-80 age group,
indicating that abnormal cytology may take years to develop
abnormal cervical lesions, which was significantly associated
with abnormal cytology.

Furthermore, these findings contrast with those of an Ethiopian
investigation, which found that the total prevalence of aberrant
cytology was 13.1%. Approximately three-fourths (72%) of HR
HPV-infected women were between the ages of 31 and 60 years,
which was substantially linked with aberrant cytology [8].

The potential impact of HIV co-infection effects on HPV
genotype patterns and cervical lesion progression requires
HPV epidemiological data from Sudan, and the absence of
documented HIV status represents a notable limitation. HIV
immunosuppression status may influence genotype-specific
risks or the interplay between HPV and HIV in cervical
carcinogenesis.

Conclusion.

The loads of HR HPV infection and cervical cytology
abnormalities reported in this investigation are commensurate
with the projected prevalence in Sub-Saharan Africa and greater
than those reported in Sudan.



Unlike earlier investigations, the high-risk HPV 33" genotype
significantly contributed to the overall HR HPV burden.
Infections were detected in sexually active women.

Women with cervical cytology abnormalities had the highest
HR HPV positive rate. The performance and accuracy of the
HPV-DNA PCR and cytology screening methods may need to
be validated within run and between using genotype-specific
HPV positive control prepared from histologically confirmed
positive cervical samples.

Multiplex PCR-based HPV genotypes assay provides essential
molecular surveillance for women >18 years, detecting high-
risk infections during the latent phase before cytomorphological
changes manifest. This approach facilitates timely risk
stratification when cytological screening yields negative results
but viral persistence exists.

Whole-genome amplification (WGA) offers superior
sensitivity for broad-spectrum HPV genotyping compared to
single-gene PCR, enabling more comprehensive detection of
co-infections with multiple HPV genotypes and other sexually
transmitted viruses (e.g., HIV, HBV). This approach enhances
viral characterization precision while identifying concurrent
infections that may influence clinical outcomes.

Furthermore, the screening program for young sexually active
women should be promoted in a variety of health care settings.
The Ministry of Health should also investigate releasing
vaccines that target other carcinogenic HPV types besides
genotypes 16 and 18.

A large-scale nation-wide community-based cohort research
will also be created and implemented to identify the national
burden, and molecular epidemiology of persistent HPV types
and cervical cytology abnormalities, allowing us to prescribe
the best screening strategy for the local context. These efforts
will make a substantial contribution to national cervical cancer
prevention strategies.

Additional nationwide research is necessary to examine the
prevalence of HPV genotype 33 and the geographic distribution
of other high-risk HPV genotypes across different regions of the
country. This investigation should particularly assess potential
epidemiological changes following the return of refugees from
East African countries, as population movements may influence
viral genotype circulation patterns.

Such studies would enhance understanding of regional HPV
epidemiology and inform targeted prevention strategies. The
high prevalence of HPV-33 suggests possible regional viral
adaptations, host genetic factors, or synergistic oncogenesis,
this supports the multi-genoytpes exposure and mainly co-
infections with HPV-16/18.

Furthermore, the findings will help guide the selection of the
optimum vaccine formulation based on changes in circulating
HPV genotypes to specifically target HPV-33 alongside other
high-risk genotypes through nonavalent vaccine implementation
in Sudan.

Future research should prioritize combined HPV-HIV
screening for those reasons. First, emerging regional HIV
trends may substantially impact HPV infection and cervical
cancer progression. Second, comparative evidence from other
African populations demonstrates distinct HPV genotype
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profiles between HIV-positive and HIV-negative women. Third,
immunodeficiency states are known to accelerate HPV-related
oncogenesis, potentially altering observed genotype-disease
severity relationships. Implementing standardized HIV testing in
subsequent studies would enable more accurate risk stratification
and support development of improved cervical cancer prevention
strategies for HIV exposed individuals in Sudan.

Therefore, future studies should incorporate simultaneous
HPV-HIV screening using validated diagnostic methods, with
stratified analysis by HIV status to elucidate genotype-specific
oncogenic risks accompanied with regular CD4+ monitoring
should be implemented to evaluate immunological modifiers
for HIV-positive participants.
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