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Introduction: Cervical cancer remains the second most common cancer among women worldwide and the leading cause
of cancer death. Depending on the center and the screening policy in place, primary screening may involve HPV testing,
cervical smear testing, or both in a “co-testing” approach. The objective of our study was to describe the results obtained
after primary co-testing screening. More specifically, we sought to report the epidemiological profile of patients,
describe the cytology results and the results for HPV viruses detected, and correlate the type of HPV virus with the
precancerous lesions detected. Materials and methods: This was a retrospective, descriptive, and analytical study
involving 99 patients. The parameters studied concerned epidemiological data, cytological aspects of smears, and HPV
test results. Performance indicators [sensitivity, specificity, PPV, NPV, accuracy, Youden's index], concordance
[Cohen's kappa], and McNemar's test were calculated. The analyses were performed using R. Results: Ninety-nine
women were included. The mean age was 44.3 + 10.2 years. HPV positivity was 24%, dominated by high-risk genotypes
[76%]. The prevalence of cytological abnormalities was 8.1%. The HPV test had a sensitivity of 12.5% and a specificity
of 74.7%, with a high NPV [90.7%] and low concordance with cytology [kappa =—0.07]. Conclusion: Co-testing shows
good exclusion capacity but limited concordance in this context. Standardization of techniques and integration of

molecular typing could improve performance.
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INTRODUCTION

Cervical cancer remains a major public health
problem, particularly in low- and middle-income
countries, where it is one of the leading causes of cancer
mortality in women [1]. Persistent infection with high-
risk oncogenic human papillomavirus [HPV] is
recognized as the etiological factor necessary for the
development of precancerous lesions and invasive
cervical cancer [2]. Globally, more than 95% of cervical
cancers are attributable to oncogenic HPV genotypes,
mainly types 16 and 18, although the distribution of
genotypes varies by region [3]. In sub-Saharan Africa,
the incidence and mortality of cervical cancer remain
particularly high due to limited access to organized
screening and early management of precancerous lesions
[4]. The Pap smear, long considered the gold standard,
has led to a significant reduction in the incidence of

cervical cancer in countries with structured screening
programs [5]. However, its moderate sensitivity and
dependence on the quality of the sample and cytological
reading have led to the emergence of HPV testing as a
more sensitive alternative for primary screening [6]. Co-
testing, combining cytology and HPV testing, aims to
combine the specificity of cytology with the high
sensitivity of HPV testing, thereby improving the early
detection of significant lesions while strengthening the
power of exclusion [7]. This strategy is recommended in
several countries and recognized by the World Health
Organization as a relevant option, particularly in contexts
where resources and infrastructure allow it [8]. In
Senegal, despite the existence of opportunistic screening
campaigns, there is still no structured national program
clearly defining the respective roles of HPV testing,
cytology, and co-testing in primary screening [9]. Local
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data on the performance of co-testing remain limited.
This study aims to contribute to this literature by
describing the epidemiological, cytological, and
virological profile of women screened at the Elisabeth
Diouf Health Center in Diamniadio, and by evaluating
the diagnostic performance and concordance of
HPV/cytology co-testing in this context.

MATERIALS AND METHODS
Type and period of study

This is a retrospective, descriptive, and
analytical study. Screening was carried out during
October 2023, during a free screening day as part of Pink
October, which aims to screen for gynecological cancers,
particularly breast and cervical cancer.

This study was conducted in collaboration with
the Elisabeth Diouf Health Center in Diamniadio and the
Histology, Embryology, and Cytogenetics Laboratory of
the Faculty of Medicine, Pharmacy, and Dentistry at
Cheikh Anta Diop University in Dakar.

Inclusion criteria

We included in our study all women who came
for cervical cancer screening and who underwent both
HPV typing and a cervical smear.

Exclusion criteria
The following were excluded from our study:
e smears that were uninterpretable according to
Bethesda criteria
e smears taken from pregnant women during the
first trimester of pregnancy.

The sample collection:

It must be performed 48 hours after sexual
intercourse, outside the menstrual period, without any
local treatment, without any local infection, and after
estrogen treatment in postmenopausal patients.

The sample is taken in the gynecological
position; vaginal examination and the use of lubricant are
prohibited. The cervix is exposed using a properly
positioned speculum. Using a cytobrush, the long bristles
are inserted into the endocervix and the brush is gently
rotated clockwise. The external os of the cervix is
scraped with the spatula. The samples are spread on two
different slides and immediately fixed by spraying
fixative at a right angle from a distance of 20 cm.

Papanicolaou staining:

Papanicolaou staining is performed according
to the different steps in Table I. However, to reduce the
risk of toxic exposure to toluene, the cost and duration of
cytodiagnostic staining techniques, a new approach to
Papanicolaou staining is used by the Histology-
Embryology and Cytogenetics Laboratory [Table II].
The results are reported according to the Bethesda 2001
classification.

HPYV viral typing:

This was performed using the Bioperfectus
Tech test, a real-time PCR technique with amplification
of HPV-HR viral DNA [E6/E7 region], which can detect
17 types of HR-HPV or high-risk oncogenic HPV [HPV
16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 73,
and 82] and 3 low-risk oncogenic HPV types [HPV 6,
11, and 81].

Data collection and analysis
The data were recorded on individual survey forms
that included the various variables studied:

e Socio-epidemiological data: age, address,
marital status;

e Gynecological and obstetric history [gestation,
parity, age at first sexual intercourse, period of
genital life];

e  Use of contraception;

e  Type of contraception;

Indications for cervical smear;

Macroscopic appearance of the cervix;
Cervical smear results;

HPV typing

Calculation of the diagnostic performance of
the HPV test compared to cytology [reference],
concordance analyses, and statistical tests
[threshold p < 0.05].

The data were analyzed using R software.
Results:
Sociodemographic data

Ninety-nine [99] women were included. The
mean age was 44.29 + 10.21 years, ranging from 22 to
73 years. The most represented age group was 35—44
years [36%], followed by 45-54 years and 25-34 years
[Figure 1]. The ajority of patients resided in Diamniadio
[76%]. In terms of marital status, 88% were married, 7%
were divorced, and 5% were widowed.
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Figure 1: Distribution of patients by age group

Gynecological and obstetric history

The average age at first sexual intercourse was Contraception
22.95 + 5.22 years [range: 11-39 years]. The majority of Sixty percent of patients did not use any method
women were sexually active [64%], while 35% were of contraception. Among those using contraception
postmenopausal. Women who had given birth multiple [40%], the pill and injectable methods were the most
times accounted for 57.8% of patients, with an average commonly used [32% each].

of 4 £+ 2 pregnancies. The average parity was also 4 + 2,
and 52% of women were multiparous.
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Figure 2: Distribution of patients according to the contraceptive method used
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The macroscopic appearance of the cervix was
predominantly inflammatory in 55% of cases, or 54
patients.

The microscopic appearance of the FCV
showed no signs of malignancy in 92% of cases, with 5
ASC-H cases and 3 LSIL cases.

The viral test was positive in 24% of cases. In
patients with a positive HPV test, there was a
predominance of high-risk HPV types, with a prevalence
of 76% in 19 patients. Among the high-risk HPV types,
type 26 was predominant with 42.11% [8 patients],
followed by type 33 with 26.32% [5 patients] [Table IJ.
Among the low-risk HPV types, type 81 was noted in one
patient.

Table I: Distribution of high-risk HPV types among patients

Type With High Risk of Malignancy | Number | Percentage [%]
HPYV type 26 8 42.11
HPV type 33 5 26.32
HPV type 58 4 21.05
HPV type 82 4 21.05
HPV type 66 3 15.79
HPV type 51 3 15.79
HPV type 18 3 15.79
HPV type 16 2 10.53
HPV type 52 2 10.53
HPV type 59 1 5.26
HPV type 31 1 5.26
HPV type 45 1 5.26

The HPV test positivity rate was higher in
patients under the age of 25 and between the ages of 45
and 54. Belonging to these age groups appeared to
influence viral test positivity [P-Value = 0.01].

The majority of patients with high-risk HPV [79.17%]
had smears with no signs of malignant lesions.

Epidemiological profile of HPV+ patients:

The epidemiological profile of patients with
positive tests took into account gestation, parity, genital
life span, and age at first sexual intercourse.

More than half of patients with a positive HPV
test were multiparous [62.5%]; gestation was found to
contribute to HPV test positivity [P = 0.045].

More than half of patients with positive HPV
tests were multiparous [54.1%]; there is a statistically
significant relationship between parity and positive HPV
tests [P-Value = 0.003].

More than half of patients with positive HPV
tests were sexually active [58.33%]; there is a
statistically significant relationship between sexual
activity and positive HPV tests [P-Value = 0.007].

More than half of patients with positive HPV
tests had their first sexual intercourse between the ages
of 18 and 25 [60.8%]; the age of first sexual intercourse
may contribute to positive HPV test results [P-Value =
0.02].

Performance analyses

The prevalence of cytological abnormalities
was 8.1%. The HPV test had a sensitivity of 12.5% [95%
CI 2.2-47.1] and a specificity of 74.7% [95% CI 64.9—
82.5]. The predictive values were 4.2% CI 95% [0.007,
0.202] for the positive predictive value [PPV] and
90.7%, CI1 95% [0.820; 0.954] for the negative predictive
value [NPV]. These results are shown in Figure 3.
Accuracy was 69.7% and Youden's index was —0.13.
Kappa [-0.07] and McNemar's test [p = 0.006] indicate
low agreement between tests.
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Figure 3: Diagnostic performance of the HPV test [95% CI] in patients screened

DISCUSSION
Epidemiological aspects

Thirty-six patients [36%] were between 35 and
44 years old. Our results are similar to those of Diop [10],
whose average age was 43.35 years. However, they are
lower than those of Arechkick [11] in Morocco, where
the average age was 49.31 + 6.3 years. This delay in
screening in our population is due to women's lack of
knowledge about cervical cancer [12]. The WHO
recommends cervical cancer screening from the age of
30 for the general population [25 for women living with
HIV][13].

In our series, the average age of first intercourse
was 22.95 + 5.22 years, with extremes of 11 and 39 years.
This result is higher than that of Kabibou [14] in Benin,
where the average age of first intercourse was 17.54 +
2.45 years. In Senegal, the median age of first sexual
intercourse among women is estimated at 19 years,
which is relatively close to the estimated age of marriage,
estimated at 20 years [15].

According to the study conducted by Sylla et al
[16], multiple pregnancies increase the risk of
precancerous lesions; among our patients, 57.8% had had
multiple pregnancies. The average number of
pregnancies was 4 + 2, with extremes of 0 and 10
pregnancies.

Among our patients, the average parity was 4 +
2, with extremes of 0 and 10. The majority of patients
were multiparous, representing 52% of the sample. In our
series, 25 patients [40%] were using contraception, 32%
of whom were using the pill. Our results are lower than

those of Yazghich [17], in which 58.4% of patients used
oral contraception.

Cytological aspects

In 91.92% of cases, cytological analysis
revealed no lesions suspected of malignancy, and low-
grade lesions were in the minority [3%] with no high-
grade lesions. Our results are similar to those of
Véronique [18], with a minority of low-grade lesions
[2.4%] and no high-grade lesions. However, in the study
conducted by Ndiadé et al.,in Diourbel [19], high-grade
lesions were present.

Pap smears are the oldest primary screening
method and the only method that has been shown to
reduce the incidence of cervical cancer when adopted as
a screening method. Cervical cancer is declining in most
European countries where screening exists, whether
spontaneous or organized [81].

In Senegal, improving geographical and
financial access to screening through a national
prevention program could effectively contribute to
reducing the number of cervical cancer cases [20].

The high proportion of smears classified as
NIL/M and the low prevalence of low-grade lesions are
consistent with screening studies in the general
population in sub-Saharan Africa [21]. The absence of
high-grade lesions can be explained by the moderate
sample size, but also by the opportunistic nature of
screening, which was carried out on women who were
mostly asymptomatic. Similar results have been reported
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in community screening campaigns using cytology as the
reference test [22].

HPYV typing results

In our series, 24% of HPV tests were positive,
of which 76% were high-risk, 4% were low-risk, and
20% were other HPV types. Our results are similar to
those of Dumont [23], whose HPV tests were positive in
24.8% of cases. As human papillomavirus is a major risk
factor for cervical cancer, HPV testing is preferred to
cytology because it is more sensitive for detecting
precursors of cancer and also allows for accurate risk
stratification [24]. It also has a good negative predictive
value compared to cytology. In fact, a negative HPV test
is more reassuring than a negative cytology test, as the
cytology test is more likely to be false negative [25].
However, the HPV test is not 100% specific, meaning
that a positive HPV test does not necessarily indicate
cervical lesions [26]. Hence the advantage of combining
it with cytology for optimal screening of cervical lesions,
an approach adopted in the United States as the standard
screening option [27]. In Senegal, the SY study [28]
demonstrated the importance of co-testing [Pap smear
and HPV test] in screening for cervical lesions.

In our study, among HPV types with a high risk
of malignancy, type 26 was predominant at 42.11%,
followed by type 33 at 26.32%. This contrasts with data
in the literature, where types 16 and 18 are predominant,
as in the study conducted at the Pasteur Institute in Dakar

[9].

The majority of our patients with precancerous
lesions had a negative HPV test. This was not the case in
the study by Karray et al., in which HPV tests in women
with normal smears were positive but without oncogenic
genotypes [29].

Diagnostic performance and concordance

The low sensitivity of the HPV test observed in
our study contrasts with the high performance reported
in high-income countries, where the HPV test is often
used as a primary screening method [6]. Several
hypotheses may explain this discrepancy: low prevalence
of cytological lesions, transient HPV infections,
sampling conditions, cervical inflammation, and intrinsic
limitations of the test used [30].

On the other hand, the high negative predictive
value gives the HPV test excellent exclusion power, a
major advantage already highlighted in the WHO
recommendations for resource-limited countries [8]. The
low or even negative concordance between cytology and
HPV testing highlights the complementary rather than
substitutable nature of these two methods in our context,
as observed in other African co-testing studies [21].

Implications for practice and public health

In a country such as Senegal, where there is not
yet a clearly defined national strategy for primary
screening, these results argue in favor of an integrated
approach combining cytology and HPV testing, at least
in pilot contexts. Standardization of procedures, training
of operators, and improving the affordability of HPV
testing are essential conditions for optimizing the impact
of co-testing.

Limitations

The sample size is limited due to the single-
center nature and one-off nature of the screening
[screening and awareness campaign], the lack of
longitudinal follow-up, and the lack of assessment of
HPV persistence. The lack of independent cytological
review and the use of a single HPV test are limiting
factors. Clinical and behavioral factors were not taken
into account [smoking, history of STIs, vaccination
status].

CONCLUSION

From an epidemiological  perspective,
multigestation, multiparity, period of genital activity,
and age at first sexual intercourse contribute to HPV test
positivity. Co-testing is an effective primary screening
alternative when available, even reducing the number of
colposcopy referrals. The performance of the HPV test
in terms of its maximum HR detection capacity plays a
crucial role in primary screening in order to avoid false
negatives. A randomized multicenter study could
contribute to national health decision-making in order to
propose it as a national screening strategy.

BIBLIOGRAPHY

1. Arbyn M, Weiderpass E, Bruni L, de Sanjosé S,
Saraiya M, Ferlay J, et al., Estimates of incidence
and mortality of cervical cancer in 2018: a
worldwide analysis. Lancet Glob Health. févr
2020;8[2]:e191-203.

2. Clifford GM, Smith JS, Plummer M, Muifioz N,
Franceschi S. Human papillomavirus types in
invasive cervical cancer worldwide: a meta-
analysis. Br J Cancer. 13 janv 2003;88[1]:63-73.

3. Bruni L, Diaz M, Barrionuevo-Rosas L, Herrero R,
Bray F, Bosch FX, et al.,Global estimates of human
papillomavirus vaccination coverage by region and
income level: a pooled analysis. Lancet Glob Health.
juill 2016;4[7]:e453-463.

4. Mboumba Bouassa RS, Prazuck T, Lethu T, Meye
JF, Bélec L. Cervical cancer in sub-Saharan Africa:
an emerging and preventable disease associated with
oncogenic human papillomavirus. Med Sante Trop.
1 févr 2017;27[1]:16-22.

5. Papanicolaou GN, Traut HF. The diagnostic value
of vaginal smears in carcinoma of the uterus. 1941.
Arch Pathol Lab Med. mars 1997;121[3]:211-24.

6. Arbyn M, Ronco G, Anttila A, Meijer CJLM, Poljak
M, Ogilvie G, et al.,Evidence regarding human
papillomavirus testing in secondary prevention of

| © 2026 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 129 |




Dieng Mohamed et al; Sch J App Med Sci, Feb, 2026; 14(2): 124-130

10.

11.

12.

13.
14.

15.

16.

17.

18.

cervical cancer. Vaccine. 20 nov 2012;30 Suppl
5:F88-99.

Monsonego J, Cox JT, Behrens C, Sandri M, Franco
EL, Yap PS, et al.,Prevalence of high-risk human
papilloma virus genotypes and associated risk of
cervical precancerous lesions in a large U.S.
screening population: data from the ATHENA trial.
Gynecol Oncol. avr 2015;137[1]:47-54.

WHO guideline for screening and treatment of
cervical pre-cancer lesions for cervical cancer
prevention [Internet]. 2nd éd. Geneva: World Health
Organization; 2021 [cité 27 déc 2025]. [WHO
Guidelines Approved by the Guidelines Review
Committee]. Disponible sur:
http://www.ncbi.nlm.nih.gov/books/NBK572317/
Niane K, Diagne CT, Diop G, Dia N, Talla C,
Loucoubar C, et al ,HPV genotypes and
epidemiology in women cervical cancer in Senegal.
&nbsp;&nbsp; [Internet]. Research Square ; 2021
[cit¢ 28 déc  2025]. Disponible  sur:
https://www.researchsquare.com/article/rs-5989/v4
Diop N. BILAN DE DEPISTAGE DES
PATHOLOGIES CERVICALES PAR FROTTIS
CERVICO-UTERIN A L’HOPITAL ARISTIFDE
LE DANTEC DE DAKAR EN 2016. Revue
Africaine et  Malgache de Recherche
Scientifique/Sciences de la Santé [Internet]. 3 oct
2023 ;3[2].

Arechkik A. Cancer du col de 1’utérus au Maroc :
une revue systématique
https://pubmed.ncbi.nlm.nih.gov/35927117/
Abdoulaye et al.,Pratique du dépistage des 1ésions
cervicales précancéreuses dans le district sanitaire
de Koumpentoum, Sénégal. Revue d’Epidémiologie
et de Santé Publique. 1 sept 2023;71:101924.
OMS. Cancer du col de 1’utérus

FACTEURS ASSOCIES AUX LESIONS
PRECANCEREUSES ET CANCEREUSES DU
COL DE L’UTERUS DANS LA VILLE DE
PARAKOU AU BENIN.

Senegal DHS 2023, Enquéte Démographique et de
Santé Continue [EDS-Continue]

Sylla C, Tall S, Tégueté I, Djibo I, Kouyaté FI,
Ongoiba M, et al.,Histopathologie des Lésions
Précancéreuses et Cancéreuses du Col de 1’Utérus a
Bamako. HEALTH SCIENCES AND DISEASE
[Internet]. 29 nov 2020;21[12]. Disponible sur:
http://www.hsd-
fmsb.org/index.php/hsd/article/view/2431

Yazghich I. Etude du profil microbiologique,
histologique et ¢épidémiologique des Iésions
précancéreuses du col de 1'utérus au Maroc. Revue
d’Epidémiologie et de Santé Publique. 1 mai
2018;66:S152-3.

Batoum VM, Sando Z, Nkegoum B. Dépistage
Opportuniste des Lésions Cervicales Pré-Invasives
et du Cancer du Col chez la Femme Enceinte
Camerounaise. HEALTH SCIENCES AND

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

DISEASE [Internet]. 28 avr 2020 [cité 12 aout
20241;21[5]. Disponible sur: http://hsd-
fmsb.org/index.php/hsd/article/view/1973

Ndiadé et al,Aspects ¢épidémiologiques et
cytologiques du col de ’'utérus chez les femmes de
la région de Diourbel [Sénégal] dépistage par frottis
cervical. - Document - Gale OneFile: Santé et
Médecine

Dépistage de masse par frottis cervicovaginal :
résultats d’une expérience africaine. Gynécologie
Obstétrique & Fertilité. 1 juin 2016;44[6]:336-40.
Bogale EK, Anagaw TF, Tirunech MG, Fenta ET,
Endeshaw D, Delie AM, et al,Prevalence of
sexually transmitted infections, and its associated
factors among students in Ethiopia: a systematic
review and meta-analysis study. BMC Public
Health. 24 juill 2024;24[1]:1976.

Denny L, Hendricks B, Gordon C, Thomas F,
Hezareh M, Dobbelaere K, er al,Safety and
immunogenicity of the HPV-16/18 AS04-
adjuvanted vaccine in HIV-positive women in South
Africa: a partially-blind randomised placebo-
controlled study. Vaccine. 19 nov
2013;31[48]:5745-53.

Dumont A, Bessiéres N, Razafindrafara G, Ravit M,
Benbassa A. [Use of human papilloma virus testing
in primary cervical cancer screening in rural
Madagascar]. Rev Epidemiol Sante Publique. avr
2019;67[2]:120-5.

Perkins RB, Guido RL, Saraiya M, Sawaya GF,
Wentzensen N, Schiffman M, et al,Summary of
Current Guidelines for Cervical Cancer Screening
and Management of Abnormal Test Results: 2016-
2020. J Womens Health [Larchmt]. janv
2021;30[1]:5-13.

Koliopoulos G, Nyaga VN, Santesso N, Bryant A,
Martin-Hirsch PP, Mustafa RA, et al.,Cytology
versus HPV testing for cervical cancer screening in
the general population. Cochrane Database Syst
Rev. 10 aotit 2017;8[8]:CD008587.
HPV-depistage-cancer-col-uterus-dossier.pdf.
Monsonego J. [HPV testing in prevention of cervical
cancer: practices and current trends]. Ann Biol Clin
[Paris]. nov 2013 ;71:27-32.

Sy M et al.,Dépistage primaire du cancer du col de
I’utérus par frottis cervico-vaginal et typage HPV
dans le district de Mbao au Sénégal.

Dépistage du papillomavirus humain chez des
femmes tunisiennes ayant des frottis normaux.
Annales de Dermatologie et de Vénéréologie. 1 déc
2016 ;143[12]:S323.

Gage JC, Raine-Bennett T, Schiffman M, Clarke
MA, Cheung LC, Poitras NE, et al., The Improving
Risk Informed HPV Screening [IRIS] Study: Design
and Baseline Characteristics. Cancer Epidemiol
Biomarkers Prev. févr 2022 ;31[2]:486-92.

| © 2026 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 130




