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Abstract

Background: Knowledge of the distribution of human papillomavirus (HPV) genotypes among women with
cervical lesion and in invasive cervical cancer is crucial to guide the introduction of prophylactic vaccines. There is
no published data concerning HPV and cervical abnormalities in Sudan. This study aimed to define the prevalence
of HPV and its subtypes in the cervical smears of women presenting with gynecological complains at Omdurman
Military Hospital, Sudan.
During the period between March 2003 and April 2004, 135 cervical smears collected from these women, were
screened using cytological techniques, and analysed by PCR for (beta)-globin and HPV DNA using gel electrophor-
esis and ELISA.

Results: Of these 135 smears, there were 94 (69.3%) negative, 22 (16.3%) positive for inflammation, 12(8.9) mild
dyskaryosis, 5 (3.7) moderate dyskaryosis and 2 (1.8) severe dyskaryosis. There were 60.7% ß. globin positive
samples for HPV indicating DNA integrity. HPV DNA was identified in three samples (2.2%) by gel electrophoresis
and. was positive in four samples (2.9%) as single and multiple infections by PCR-ELISA. The high risk HPV types 16
and 58 were identified in one sample as a mixed infection. The low risk HPV types 40 and 42 were also found as a
mixed infection in another patient. HPV types 58 and 42 were identified in the other two patients.

Conclusion: HPV type distribution in Sudan appears to differ from that in other countries. The HPV genotypes
identified were not associated with cancer.

Background
Human papilloma virus (HPV) is a cause of cervical
cancer and condylomata acuminata [1]. Many sexually
active populations in many parts of the world have been
infected with HPV during their lifetime [2], most HPV-
infected individuals eliminate the virus without develop-
ing clinical symptoms [3]. Nearly 100 HPV types have
been molecularly identified and about 40 of these can
infect the ano-genital tract [4]. On the basis of their
oncogenic potential, most of these genital HPV types
have been classified as high or low risk for causing cer-
vical cancer. The high-risk types, especially HPV 16 and
18 are implicated in the development of cervical intrae-
pithelial neoplasia and cervical carcinoma. The low-risk
types (HPV 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81, and
CP6108) can cause mild cervical dysplasia but are rarely

associated with severe cervical dysplasia or cervical car-
cinoma [5,6] Women found to be positive for high-risk
HPV were at increased risk of developing CIN3 than
those with a negative HPV test [7]. However infection
by HPV does not always lead to malignant and pre-
malignant change development and populations may
carry HPV types that are frequently associated with
cancer, and not develop invasive lesions [8]. Thus, the
prevalence of HPV in a population of people is invari-
ably greater than the number of women who develop
cervical lesions. HPV type distribution and cervical can-
cer has been studied in other African countries [3,9].
However, there is as yet no published data from The
Sudan. Thus, in the present study GP5+/GP6+-PCR EIA
[*] was used to identify the prevalence of HPV geno-
types among women attending the Gynaecology clinic in
Omdurman Military Hospital, Sudan.
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Methods
During the period of February 2003 through May 2004,
a cross-sectional study was conducted among, women
presenting to the gynecological clinic with symptoms of
vaginal discharge, inter-menstrual bleeding, and post-
coital bleeding were approached to participate in the
study. After informed consent, questionnaires were con-
ducted to gather socio-demographic, medical and gyne-
cological characteristics. Then cervical smears were
collected using the standard Szalay cyto-spatula. Cells
were initially used to prepare a Pap smear and the
remaining cells on the spatula were eluted in Tris HCl
buffer PH 8.0. A cell pellet was obtained by centrifuga-
tion, re-suspended in 2 ml Tris HCl buffer pH 8.0 and
frozen at -20°C until HPV analysis using PCR-EIA in
Cardiff, United Kingdom. Cytology and HPV DNA
detection Pap smears were prepared with Papanicolaou
stain, screened by cyto -screener and positive results
revised and confirmed. To target DNA, samples were
pre-screened by polymerase chain reaction (PCR) using
ß-globin specific primers as described previously [10].
Human papilloma virus infections were analyzed by gen-
eral primer GP5+/6+ mediated PCR enzyme immunoas-
say (EIA) as described by Jacobs et al [10] that its used
to detect a broad spectrum of human papilloma virus
(HPV) genotypes including the high-risk groups (HPV-
16,18,31,33,35,39,45,51,52,56,58,59,66, 68 and 73) and
low risk groups (HPV-6,11,40,42,43 and 44). Moreover,
amplification products were analyzed for individual HPV
subtypes.

Results
The mean age of the women was 33.18 years (range 17-
60 years). Cervical smears had normal cytology in 94
(69.6%) out of 135 patients. The rest of the patients had
22(16.3) inflammatory changes 12(8.9) mild dyskaryosis,
5 (3.6) moderate dyskaryosis and 2 (1.5) severe dyskar-
yosis. Human DNA was detected in 82 (60.7%) out of
135 samples using ß globin PCR. Three samples (2.3%)
were positive for HPV DNA as determined by gel elec-
trophoresis; however these samples were not reactive
with ELISA for HR and LR groups, suggesting novel
HPV subtypes. The cytological findings of these two
samples were reported as moderate dyskaryosis and
severe dyskaryosis. Nine samples had a reactive result
with HPV DNA using ELISA method. Three samples
showed reactive result with HPV 58, these were found
in samples that were reported as moderate dyskaryosis
and one with mild dyskaryosis. Another two samples
showed reactive result with HPV types 16 and 42, the
cytological result of these were, inflammation and normal
cytology respectively. The other four samples were reac-
tive with ELISA and gel electrophoresis for HPV DNA.

Those patients showed infection with general high risk
(HR) cocktails group and general low risk (LR) cocktails
group, table 1. After the sub typing of these two groups,
two mixed (low and high risk group) infections were
found. Type 16 and 58 were identified in one sample that
is reported cytologically as moderate dyskaryosis, and
type 40 and 42 in another single sample with negative
cytological result. The most common high risk infection
in our study group was type 58. And in the low risk the
most common was type 42, Table 2.

Discussion
This is the first study we are aware of investigating HPV
infection among Sudanese women and one of the few
studies that used the PCR-EIA technique (general pri-
mer (GP5+/GP6+) and ELISA) in Sub-Saharan Africa.
Previously Ibrahim and his colleagues failed to isolate
HPV DNA in a small number of oral cancer tissue sam-
ples using classical PCR techniques in Sudanese patients
[11]. GP5+/bio-GP6+ PCR-EIA was the method used in

Table 1 cervical pathology and HPV prevalence in
Sudanese women

Cytology Result HPV DNA HR HPV DNA LR Total

Positive Negative Positive Negative

Negative 0(00%) 94(100%) 3(3.2%) 91(96.8%) 94(69.3%)

Inflammation 1(4.5%) 21(95.5%) 0 (00%) 22(100%) 22 (16.3)

Mild dyskaryosis 1(8.4%) 11 (91.6) 0 (00%) 12(100%) 12(8.9)

Moderate
dyskaryosis

4 (80%) 1 (20%) 0(00%) 5 (100%) 5(3.7)

Severe
dyskaryosis

0(00%) 2(100%) 0(00%) 2(100%) 2 (1.8)

Total 6 129 3 132 135

Key HR (High risk types), LR (Low risk types)

Table 2 Cervical pathology and HPV genotypes

HPV Types Negative Infection mild Moderate Severe Total

Infection with single HPV

HPV 58 1 1

HPV 16 1 1

HPV 58 1 1 2

HPV 42 1 1

Infection with mixed HPV

HPV 16 1 1

HPV 58 1 1

HPV 40 1 1

HPV 42 1 1

HPV DNA identified with Gel

HPV X 2 1 3

Total 1 3 1 6 1 12

Cytological results/HPV Genotypes
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the current study, which has a high sensitivity and speci-
ficity for HPV/HPV type detection. In this study, 60.7%
of samples were ß globin positive, and the rest were non
reactive. Perhaps the cold chain was interrupted some-
where during samples transfer. Only three samples were
classified as HPV X that is HPV/DNA positive with gel
electrophoresis and genotype negative with ELISA.
There may be some unidentified HPV types or the types
of HPV are not within the probe cocktail of the 15 high
risks or the 6 low risk group. A similar result was
obtained in other African countries e.g. Mozambique
[12] in which HPV specific types could not be identified
in 19% of the HPV positive cases; they related this fail-
ure to the limited number of HPV specific probes used.
In Uganda a similar result was obtained where they
identified and sequenced one other variant of HPV 16
called HPV 16 AF1 sequence [13].
HPV 58 was the most common type in the current

study. However, HPV 58 is considered a rare type, and
not commonly reported in most of Europe, both Ameri-
cas and Asian countries (14). Yet in Africa, this type
was observed e.g. east, central, west and South Africa
[14]. This finding could refer to an international differ-
ence in HPV distribution. On the other hand our results
were partially in agreement with Clifford et al., who
described the overall predominant role for HPV 16 and
HPV 18. We only identified HPV 16 and could not iso-
late HPV type 18 often the most common high risk type
[15]. All the high risk HPV genotypes identified were
associated with moderate dyskaryosis and CIN2. Interest-
ingly, our findings may be cautiously compared with the
results of other African countries. Firstly, a higher preva-
lence of HPV has been reported among women with HIV
[16] and we have recently reported low prevalence of
HIV among pregnant Sudanese women [17]. Secondly
there are many social and behavioral differences between
different settings e.g. male circumcision -which has been
reported to have low prevalence for HPV-is one of the
religious practices in central Sudan [18].

Conclusion
In summary this preliminary reported concerning HPV
types in Sudan will need to be extended to larger studies
in the future. Information about HPV types in Sudan
will be of great value to help the national health author-
ity and decision makers to introduce HPV vaccine in
Sudan. Further studies are also needed to identify the
association between HPV infection and cervical cancer.

Acknowledgements
Funding
The study was funded by Faculty of Medical Laboratory Sciences, University
of Khartoum. Khartoum, Sudan. Ishag Adam was founded by University of
Khartoum.

Author details
1Department of Histopathology and Cytology, Faculty of Medical Laboratory
Sciences, University of Khartoum, Sudan. 2Department of Pathology, Al Ribat
National University, Sudan. 3Central Biotechnology Service, Henry Wellcome
Building, School of Medicine, Cardiff University, Cardiff, UK. 4Department of
Obstetrics and Gynecology, Omdurman Military Hospital, Sudan.
5Department of Obstetrics and Gynecology, Faculty of Medicine, University
of Khartoum, Khartoum, Sudan.

Authors’ contributions
MMS and IA designed the study and carried out statistical analyses. MMS
and MS carried out the cytological and histopathological investigation
participated in the statistical analysis and procedures. KH HPV supervised
detection and Identification. KT participated in the clinical work. All the
authors read and approved the final version.

Competing interests
The authors declare that they have no competing interests.

Received: 18 November 2010 Accepted: 30 December 2010
Published: 30 December 2010

References
1. Hillemanns P, Breugelmans JG, Gieseking F, Bénard S, Lamure E,

Littlewood KJ, Petry KU: Estimation of the incidence of genital warts and
the cost of illness in Germany: a cross-sectional study. BMC Infect Dis
2008, 2;8:76.

2. Koutsky L: Epidemiology of genital human papilloma virus infection. Am
J Med 1997, 102:13-18.

3. Astori G, Beltrame A, Pipan C, Raphenon G, Botta GA: PCR-RFLP-detected
human papilloma virus infection in a group of senegalese women
attending an STD clinic and identification of a new HPV-68 subtype.
Intervirology 1999, 42(4):221-7.

4. Muñoz N, Bosch FX, de Sanjosé S, Herrero R, Castellsagué X, Shah KV,
Snijders PJ, Meijer CJ, International Agency for Research on Cancer
Multicenter Cervical Cancer Study Group: Epidemiologic classification of
human papilloma virus types associated with cervical cancer. N Engl J
Med 2003, 348(6):518-527.

5. Bernard HU: The clinical importance of the nomenclature, evolution and
taxonomy of human papillomaviruses. J Clin Virol 2005, 32:1-6.

6. Iljazović E, Mustadenagić MJ, Cickusić E, Avdić S: Presence of high risk
human papilloma viruses (HPV) in the low grade cervical lesion. Med Arh
2006, 60(1):30-32.

7. Mehal WZ, Lo YM, Herrington CS, Evans MF, Papadopoulos MC, Odunis K,
Ganesan TS, McGee JO, Bell JI, Fleming KA: Role of human papilloma virus
in determining the HLA associated risk of cervical carcinogenesis. J Clin
Pathol 1994, 47(12):1077-1081.

8. Naucler P, Ryd W, Törnberg S, Strand A, Wadell G, Elfgren K, Rådberg T,
Strander B, Forslund O, Hansson BG, Hagmar B, Johansson B, Rylander E,
Dillner J: Efficacy of HPV DNA testing with cytology triage and/or repeat
HPV DNA testing in primary cervical cancer screening. J Natl Cancer Inst
2009, 101(2):88-99.

9. Asiimwe S, Whalen CC, Tisch DJ, Tumwesigye E, Sethi AK: Prevalence and
predictors of high-risk human papilloma virus infection in a population-
based sample of women in rural Uganda. Int J STD AIDS 2008,
19(9):605-610.

10. Jacobs MV, de Roda Husman AM, van den Brule AJ, Snijders PJ, Meijer CJ,
Walboomers JM: Group-specific differentiation between high- and low-
risk human papillomavirus genotypes by general primer-mediated PCR
and two cocktails of oligonucleotide probes. J Clin Microbiol 1995,
33(4):901-905.

11. Ibrahim SO, Bertelsen B, Kalvenes MB, Idris AM, Vasstrand EN, Nilsen R,
Johannessen AC: Expression of keratin 13, 14 and 19 in oral squamous
cell carcinomas from Sudanese snuff dippers: lack of association with
human papillomavirus infection. APMIS 1998, 106(10):959-69.

12. Naucler P, Da Costa FM, Ljungberg O, Bugalho A, Dillner J: Human
papillomavirus genotypes in cervical cancers in Mozambique. J Gen Virol
2004, 85(Pt 8):2189-90.

13. Buonaguro FM, Tornesello ML, Salatiello I, Okong P, Buonaguro L, Beth-
Giraldo E, Biryahwaho B, Sempala SD, Giraldo G: The uganda study on HPV
variants and genital cancers. J Clin Virol 2000, 19(1-2):31-41.

Salih et al. Infectious Agents and Cancer 2010, 5:26
http://www.infectagentscancer.com/content/5/1/26

Page 3 of 4

http://www.ncbi.nlm.nih.gov/pubmed/10567840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10567840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10567840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12571259?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12571259?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15571999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15571999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16425530?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16425530?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7876378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7876378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19141778?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19141778?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18725551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18725551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18725551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7790457?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7790457?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7790457?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9833698?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9833698?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9833698?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15269357?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15269357?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091146?dopt=Abstract


14. De Sanjose S, Quint WG, Alemany L, Geraets DT, Klaustermeier JE,
Lloveras B, Tous S, Felix A, Bravo LE, Shin HR, Vallejos CS, de Ruiz PA,
Lima MA, Guimera N, Clavero O, Alejo M, Llombart-Bosch A, Cheng-Yang C,
Tatti SA, Kasamatsu E, Iljazovic E, Odida M, Prado R, Seoud M, Grce M,
Usubutun A, Jain A, Suarez GA, Lombardi LE, Banjo A, Menéndez C,
Domingo EJ, Velasco J, Nessa A, Chichareon SC, Qiao YL, Lerma E,
Garland SM, Sasagawa T, Ferrera A, Hammouda D, Mariani L, Pelayo A,
Steiner I, Oliva E, Meijer CJ, Al-Jassar WF, Cruz E, Wright TC, Puras A,
Llave CL, Tzardi M, Agorastos T, Garcia-Barriola V, Clavel C, Ordi J,
Andújar M, Castellsagué X, Sánchez GI, Nowakowski AM, Bornstein J,
Muñoz N, Bosch FX: On behalf of the Retrospective International Survey
and HPV Time Trends Study Group Human papillomavirus genotype
attribution in invasive cervical cancer: a retrospective cross-sectional
worldwide study. Lancet Oncol 2010, 11(11):1048-1056.

15. Clifford GM, Smith JS, Aguado T, Franceschi S: Comparison of HPV type
distribution in high-grade cervical lesions and cervical cancer: a meta-
analysis. Br J Cancer 2003, 89(1):101-5.

16. Low A, Didelot-Rousseau MN, Nagot N, Ouedraougo A, Clayton T, Konate I,
Van de Perre P, Segondy M, Mayaud P: Cervical infection with human
papillomavirus (HPV) 6 or 11 in high-risk women in Burkina Faso. Sex
Transm Infect 2010, 86(5):342-4.

17. Gassmelseed DE, Nasr AM, Homeida SM, Elsheikh MA, Adam I: Prevalence
of HIV infection among pregnant women of the central Sudan. J Med
Virol 2006, 78(10):1269-70.

18. Auvert B, Sobngwi-Tambekou J, Cutler E, Nieuwoudt M, Lissouba P,
Puren A, Taljaard D: Effect of male circumcision on the prevalence of
high-risk human papillomavirus in young men: results of a randomized
controlled trial conducted in Orange Farm. South Africa J Infect Dis 2009,
1;199(1):14.

doi:10.1186/1750-9378-5-26
Cite this article as: Salih et al.: Genotypes of human papilloma virus in
Sudanese women with cervical pathology. Infectious Agents and Cancer
2010 5:26.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Salih et al. Infectious Agents and Cancer 2010, 5:26
http://www.infectagentscancer.com/content/5/1/26

Page 4 of 4

http://www.ncbi.nlm.nih.gov/pubmed/20952254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20952254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20952254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20952254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12838308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12838308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12838308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20410079?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20410079?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16927279?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16927279?dopt=Abstract

	Abstract
	Background
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

