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Abstract

Introduction: Various Human papillomavirus (HPV) types cause cervical cancer, and represent the primary cause of cancer death in Africa and
the second cause of most common cancers in Cameroon. Herein, we determined the prevalence of high-risk HPV types in women and associated
cervical cytologic abnormalities in Yaounde, Cameroon.
Methodology: A cross-sectional study targeting HPV-positive women aged 20 and over was conducted between March and June 2020 at the
Saint Martin de Porres’ Health Centre in Yaounde. HPV tests were performed by PCR for detection of HPVs 16, 18, 33, and 45. The test was
performed on 616 women using exfoliated cell specimens; then, we processed on cytological diagnosis with Pap smears on HPV positive
specimens.
Results: The HPV types tested were detected in 137 participants, of which 38.7% with multiple HPV infections, and the remaining part with
single HPV infections of type HPV 16 (28.5%), HPV 18 (17.5%), HPV 33 (10.2%), and HPV 45 (5.1%). Cervical cytologic abnormalities
were found in 69.34% of participants including: LSIL (49.63%), HSIL (15.32%), ASC-US (3.66%) and AGC (0.73%). Co-infections with
HPV 16 and HPV 18 were significantly associated with HSIL (p = 0.001) lesions, while HPV 45 was more common in participants with normal
cytology (p = 0.001). Cervical lesion occurrence was significantly associated with the number of sexual partners (p = 0.02) and history of oral
contraceptive pill use (p = 0.001).
Conclusions: Our results suggest that HPV 16 and 18 are predominant in Yaounde, and are associated with more severe precancerous lesions.
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Introduction
Persistent infections with high-risk human
papillomavirus (HR-HPV) induce the development of
cervical precancerous and cancerous lesions [1]. HRHPV infections are the most common cause of cervical
cancer, the third most frequent gynecological cancer
worldwide [2]. Nearly 85% of the disease burden lies in
low/middle-income countries, where cases are detected
at an advanced stage due to inadequate screening, lack
of awareness and screening campaigns and prophylactic
HPV vaccination programs [3,4]. Cervical cancer is the
leading cause of cancer death in Africa and the second
cause of most common cancers in Cameroon regardless
of gender, due to poor access to standard treatment [3].
Papillomaviruses generate productive infections within

the stratified epithelia of the skin, oral cavity and
anogenital tract. Infections of basal epithelial cells
initiate the viral life cycle. Five HPV types (HPVs 16,
18, 31, 33 and 45) would mainly account for squamous
cell carcinoma (SCC) (80% of cases) and
adenocarcinoma (ADC) (94% of cases) of the cervix
[5]. HPV 16 and 18 would be the most active types in
cervical cancer development worldwide and will
account for more than 70% of cervical cancer cases,
partly thanks to their special abilities to escape immune
surveillance [4]. Fortunately, HPV vaccines were
developed, such as: (i) Cervarix, a bivalent recombinant
vaccine targeting HPV 16 and 18; (ii) Gardasil, which
is used in the prevention of HPVs 6, 11, 16, and 18; and
(iii) the nanovalent vaccine Gardasil 9 used to prevent
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infections with HPVs 6, 11, 16, 18, 31, 33, 45, 52, and
58. Vaccination against HR-HPV is the most
recommended preventive measure. However, immune
protections induced by HPV vaccines are strain-specific
[6], and the distribution of HPV varies with population
and geographical areas [7]. Thus, it would be advisable
to assess the distribution of HR-HPV types in the
female population, particularly in women with cervical
precancerous or cancerous lesions, before introducing
an HPV vaccine. Since Cameroon health authorities are
planning to introduce an HPV vaccine to the national
immunization program, the aim of this study was to
characterize the high-risk HPV types present in women
and associated cervical cytologic abnormalities in
Yaounde, the political capital and second largest city of
Cameroon.
Methodology
Participants and Study procedure
The study was performed between March and June
2020 at the Saint Martin de Porres’ Health Centre
(SMPHC) Yaoundé. A total of 616 women were
recruited to the study. Women aged 20 and over,
sexually active, HPV-positive with or without
cancerous lesions were included. Women previously
diagnosed with cervical cancer, bleeding on the
sampling day, inflammatory or hemorrhagic smears and
hysterectomized women were excluded from the study.
Qualified women for the study were informed on the
reason, detailed information and procedures associated
to the study. Only women willing to join the study and
to sign the information consent form were included.
Sociodemographic information was obtained, and
cervical samples collected. The study protocol and
procedures were approved by the National Committee
on Research Ethics for Human Health, Yaounde,
Cameroon (2020/12/81/CE/CNERSH/SP), and the
study was performed in accordance with international
ethical standards (Declaration of Helsinki and
amendments). All participants were informed of their
right to withdraw from the study at any time. Data were
anonymized and kept confidential.
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Cervical Specimen Collection and cytology
Cervical specimens were collected by a
gynecologist using standard clinical procedures.
Briefly, two cervical exfoliated cell specimens were
collected for HPV DNA genotyping assays and liquidbased cytological diagnosis, with a cytobrush and an
Ayres spatula. Samples Slides were prepared using a
liquid-based cytology (BD SurePath™ liquid-based Pap
test) method. Cytological classifications of
precancerous lesions were performed on slides and
classified according to the Bethesda 2014 system [8]:
(i) squamous cells abnormalities (Atypical squamous
cells (ASC-US and ASC-H); low-grade squamous
intraepithelial lesions (LSIL); high-grade squamous
intraepithelial lesions (HSIL) and squamous cell
carcinoma) and (ii) glandular squamous cell
abnormalities (atypical glandular cells (AGC) and
adenocarcinoma).
DNA extraction and amplification
1 mL of cervical specimen was added to 200 μL of
proteinase K solution and the mixture was transferred
to a mixing Block MB-182 (BIOER) for DNA
extraction. HPV DNA detection was performed using
polymerase chain reaction (PCR) with degenerate
primers MY09/11, which amplify fragments containing
450 bp from the L1 gene of a wide spectrum of HPV
types. Then, typing was performed on HPV positive
specimens using type-specific PCR, with primers
targeting E6 region of HPVs 16, 18 and 33, and E7
region of HPV 45 (Table 1) [9]. Reactions were
performed with the mixture of 25 𝜇𝜇L solution
(containing 100 ng of DNA, 1.5 mM of MgCl2, 50𝜇𝜇M
of each dNTP, 20 pmol of each primer, and 1 unit of
Taq DNA Polymerase and 1X buffer) and 5 𝜇𝜇L of DNA
extracted. PCR cycling steps (conditions) were: initial
denaturation (95°C, 5 min), denaturation (35 cycles,
95°C, 30 sec), annealing (55°C, 1 min), elongation
(72°C, 2 min), and final extension (72°C, 10 min). A
negative control (without HPV DNA), and a positive
control (Ca Ski cell DNA, HPV 16+) were introduced
in each series. PCR products were analyzed on 2%

Table 1. Primer sequences used for High-Risk HPV genotyping.
HPV type
HPV 16
HPV 18
HPV 33
HPV 45

Primer sequences (5’-3’)
GTTTGCAGCTCTGTGCATA
CATTTTATGCACCAAAAGAGAACTGCAATG
GTGTTCAGTTCCGTGCACA
TGAGAAACACACCACAATACTATGGCGCGC
GTCTCCAATGCTTGGCACA
CATTTTGCAGTAAGGTACTGCACGACTATG
CCCACGAGCCGAACCACAG
TCTAAGGTCCTCTGCCGAGC
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agarose gel stained with ethidium bromide and
visualized by UV transillumination.
Data analysis
Data were analyzed using SPSS® Statistics 23
software (IBM, Armonk, New York). Proportions were
compared using χ2 test for proportions. Differences with
P < 0.05 were statistically significant. Data were
presented as frequencies of distribution and
proportions.
Ethical Approval
The study protocol and procedures were approved
by the National Committee on Research Ethics for
Human
Health,
Yaoundé,
Cameroon
(2020/12/81/CE/CNERSH/SP), and the study was
performed in accordance with international ethical
standards (Declaration of Helsinki and amendments).
All participants were informed of their right to
withdraw from the study at any time. Data were
anonymized and kept confidential.
Table 2. Sociodemographic characteristics of the study
participants.
Variables
N (%)
Age groups
[20-29]
31 (22.63)
[30-39]
46 (33.57)
[40-49]
33 (24.08)
[50-59]
26 (18.98)
[60-65]
1 (0.7)
Marital status
Single
65 (47.4)
Married
71 (51.8)
Widow
1 (0.7)
Puberty onset
Normal
49 (35.76)
Late
88 (64.23)
Number of sexual partners
[1-5]
67 (48.9)
[6-10]
54 (39.4)
[11-15]
14 (10.2)
[16-20]
1 (0.7)
History of abortion
No
42 (30.6)
Yes
95 (69.3)
Parity
Nulliparous
45 (32.8)
Primiparous
31 (23.3)
Pauciparous
32 (22.6)
Multiparous
22 (16.0)
Large multiparous
6 (4.3)
History of OCP use
No
101 (73.7)
Yes
36 (26.2)
HIV status
Negative
99 (71.3)
Positive
36 (27.2)
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Results
Sociodemographic characteristics
Of the 616 women recruited to the study, 149 were
HPV+. Cases with inflammatory or hemorrhagic
smears (12 women) were excluded, reducing the sample
size of HPV+ women to 137. Table 2 presents the
sociodemographic characteristics of the participants of
the study. Most HPV+ women were between 20 to 49
years old (80.28%). The participants were also
distributed as HIV- (71.3%), with history of abortion
(69.3%), Oral Contraceptive Pill (OCP) use (73.7%),
married (51.8%), in monogamous marriages (69.9%),
with late menarche (64.23%) and between 1 and 10
sexual partners (88.3%).
Distribution of HPV types
Figure 1 shows the distribution of HPV types
among participants. Infections with HPV 16
represented 58.39% (with 51.25% of co-infections),
HPV 18 represented 46.71% (62.50% of co-infections),
HPV 33 represented 27.01% (62.16% of co-infections),
and HPV 45, 12.41% (58.82% of co-infections).
Precancerous cervical lesions
Of the 137 samples tested, 68 (49.63%) were
classified as LSIL, 42 (30.6%) as NILM (Negative for
intraepithelial lesion or malignancy), 21 (15.3%) as
HSIL, 4 (2.9%) as ASC-US, and single cases of ASCH and AGC (0.7%) were also observed (Figure 2).
HPV types and precancerous cervical lesions
Table 3 presents the associations between HPV
types and precancerous cervical lesions. Monoinfections with HPV 16 were more common in cases
with normal cytology (46.15%). On the other hand,
Figure 1. Distribution of high-risk HPV types.

1341

Tagne Simo et al. – Precancerous cervical lesions and HPV in Yaounde

HPV 16 and 18 co-infections were found mostly in
LSIL and HSIL cases , but were only significantly
associated with HSIL lesions (OR: 5.4, PValue=0.001)Instead, HPV18 as well as HPV 33,
whether taken as a single or co-infection, were not
significantly associated with any lesions.in monoinfection (HPV 18) and both mono-infection and
multiple infection (HPV 33). All HPV 45 monoinfections were markedly associated with normal
cytology (P-Value=0.001).
Risk factors, types of infection and precancerous
lesions
Table 4 presents the influence of the risk factors
studied on the occurrence of cervical lesions. It shows
that both number of sexual partners and pill use have a
significant association with the occurrence of
precancerous cervical lesions, with P-Values of 0.02
and 0.001, respectively. Similarly, women using the
pills were more likely (91.6%) to have precancerous
lesions. In addition, the number of women with multiple
infections increased with the number of sexual partners
(p-Value=0.0001). The majority of HIV+ women
presented precancerous lesions compared to HIVwomen; therefore, a significant association was found
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between serological status and type of HPV infection
(single/multiple infection), p-Value=0.04.

Figure 2. Distribution of cytological observations.

AGC: atypical glandular cells. ASC-US: atypic squamous cells of
undetermined significance. ASC-H: atypic squamous cells cannot
exclude high grade. LSIL: low grade squamous intra-epithelial lesion.
HSIL: high grade squamous intra-epithelial lesion.

Table 3. Associations between HPV types and precancerous cervical lesions.
HPV single infections
HPV Multiple infections
Lesions
16
18
33
45
16,18 16,33 16,45 18, 33 18,45 33,45 16,18,33
None
χ2
6.16
0.43
2.74
16.68
/
0.57
0.27
1.31
/
2.27
/
P-Value 0.01*
0.5
0.09
0.00**
/
0.44
0.59
0.25
/
0.13
/
Number
18
6
7
7
0
1
1
1
0
1
0
ASC-US
χ2
0.93 3.009
/
/
/
/
/
/
/
/
/
P-Value
0.33
0.08
/
/
/
/
/
/
/
/
/
Number
2
2
0
0
0
0
0
0
0
0
0
ASC-H
χ2
/
/
/
/
/
/
/
/
/
/
21.9
P-Value
/
/
/
/
/
/
/
/
/
/
0.000
Number
0
0
0
0
0
0
0
0
0
0
1
LSIL
χ2
1.61 0.239 0.001
/
1.39
0.002 0.22
2.18
0.00
/
2.85
P-Value 0.204 0.625
0.97
/
0.23
0.98
0.63
0.139
0.99
/
0.09
Number
16
13
7
0
14
3
3
6
1
0
5
HSIL
χ2
2.44
0.17
/
/
12.06
1.56
0.08
0.05
/
/
/
P-Value
0.11
0.67
/
/
0.00** 0.21
0.76
0.81
/
/
/
Number
3
3
0
0
9
2
1
1
0
0
0
AGC
χ2
/
/
/
/
/
/
/
/
67.9
/
/
P-Value
/
/
/
/
/
/
/
/
0.00
/
/
Number
0
0
0
0
0
0
0
0
1
0
0
Total
39
24
14
7
23
6
5
8
2
1
6

16,33,45

18,33, 45 Total

/
/
0

/
/
0

42

/
/
0

/
/
0

4

/
/
0

/
/
0

1

/
/
0

/
/
0

68

5.56
0.01
1

5.56
0.01
1

21

/
/
0
1

/
/
0
1

1
137

*Correlation is significant at the 0.05 level (bilateral); **Correlation is significant at the 0.01 level (bilateral); AGC: atypical glandular cells; ASC-US: atypic
squamous cells of undetermined significance; ASC-H: atypic squamous cells cannot exclude high grade; LSIL: low grade squamous intra-epithelial lesion; HSIL:
high grade squamous intra-epithelial lesion.
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Discussion
Of 137 included participants, 38.7% presented
multiple HPV infections, and the remaining presented
single infections (HPV 16, HPV 18, HPV 33, and HPV
45). Precancerous lesions were found in 69.34% of
participants, including low-grade squamous intraepithelial lesion, high-grade squamous intraepithelial
lesion, atypical squamous cells, and atypical glandular
cells.
HPV 16, and in a lesser extent, HPV 18 are
predominant and mainly found in co-infections with
other HPV types. It is well-established that HPV 16 and
18 are the most common HPV types worldwide,
accounting for more than 70% of cervical cancer cases,
as well as other cancers associated with HPV infections
[10–12]. The predominance of HPV 16 infections over
other HPVs may result partly from the special ability of
this HPV type to escape immune surveillance and
become more virulent [4]. Our findings are in
consistence with data indicating that HPV 16 infections
may facilitate other HPV infections, particularly HPV
18 infections. Indeed, HPV 16 and 18 co-infections
accounted for 54.72% of co-infections herein. The
present hypothesis is however deserving further
investigations, considering the potential to develop
more efficient vaccines and therapeutics against HPVassociated cancers.

Table 4. Influence of risk factors on the type of lesion.
Lesions
Variables
No
Yes
P-value
Puberty
Normal
34.69
65.3
0.44
Late
28.4
71.59
Sexual Partners, N
[1-5]
42.64
57.35
[6-10]
20.37
79.60
0.02*
[11-15]
14.28
85.71
[16-20]
0.00
100
Abortion
No
37.20
62.79
0.26
Yes
27.66
72.34
Parity
Nulliparous
36.95
63.04
Primiparous
25.8
74.19
Pauciparous
34.37
65.62
0.51
Multiparous
18.18
81.81
Large Multip.
33.33
66.66
OCP history
No
38.61
61.38
0.001**
Yes
8.33
91.6
HIV serology
Negative
34,34
65,65
0.13
Positive
21,05
78,94
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Precancerous lesions were observed in 69.3% of
HPV+ participants. This is alarming considering the
range of median age of participants (30 to 40 years), and
the age of all the participants (22 to 64 years old). This
finding highlights the need for raising the awareness of
women, public health authorities, and other
stakeholders about HPV role in cervical cancer
development for urgent setup of HPV vaccination
campaigns in Cameroon. The peak of HPV infections
was found in women aged between 20 and 39. This
observation correlates with many previous reports; It is
widely accepted that higher infection rates in younger
women may result from higher sexual activity,
particularly between 25 and 35, which may increase
their risk of exposure to HPVs [13,14]. On the same
trend, in our study, the number of sexual partners was
significantly associated with both infections with a type
of HPV and the development of precancerous lesions.
Women who had had more than 5 sexual partners were
3.27 x more likely to develop a precancerous lesion and
3.20x more likely to have multiple HPV infections
compared to those who had had less partners. Other
groups of women arguably with history of intense sex
life, namely HIV+ and women with history of oral
contraceptive pill (OCP) use, were also more likely to
develop multiple HPV infections: 2.17x more for HIV+
women compared to HIV- and 6.9x for women with
history of OCP compared to those using other

OR (95% CI)

1.00 (Referent)
3.20 (1.4-6.9)

1.00 (Referent)
6.9 (1.9-24.1)

Mono-inf.

Type of infection
Co-inf.
P-value

59.20
62.50

40.80
37.50

76.47
55.55
21.43
0.00

23.53
44.44
78.57
100

0.000**

53.48
64.89

46.51
35.10

0.2

68.89
54.83
65.62
50
66.66

31.10
45.16
34.37
50
33.33

0.53

65.3T564
50

34.65
50

0.1

66
47.22

34
52.78

0.04*

OR (95% CI)

0.71
1.00 (Referent)

*Correlation is significant at the 0.05 level (2-sided); **Correlation is significant at the 0.01 level (2-sided). OCP: oral contraceptive pill.

3.20 (1.4-6.9)

1.00 (Referent)
2.5 (1.2-5.5)
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contraceptive methods. The latter findings may also be
explained at least partly by the fact that HIV infection
may increase HPV pathogenesis [15,16], and women
affected by HR HPV types that use OCP double or triple
their risk of developing a precancerous or cancerous
lesion [17,18].
LSIL precancerous lesions were more common than
other lesion types (49.63%), possibly due to the fact that
it is a mandatory passage for all higher-grade
precancerous lesions and cancers. In addition, many
high-grade lesions (HSIL, AGC) would regress to LSIL
before returning to normal, provided the subject is not
exposed to risk factors that would significantly increase
the risk of malignant progression of a cervical lesion
[19]. The analysis of associations between HPVs and
precancerous lesions indicated that although HPV 16
and 18 are generally (alone and in combination)
predominant in advanced precancerous lesions (LSIL
and HSIL), their oncogenicities are only revealed when
they are associated with each other HPV (HPV 16, 18).
In addition, analyses revealed that women infected with
the HPV 16, 18 combination were 5.46 times more
likely to develop an HSIL lesion (p-Value = 0.001)
compared to those infected with other genotypes.
Moreover, 100% of HPV 45 mono-infections were
found in samples with normal cytology, indicating that
HPV 45 would be very weakly associated with the
development of precancerous lesions in women in
Yaoundé. Notably, in accordance with previous reports,
and notably with a study performed in Cameroon [7],
women with multiple HPV infections, which
constituted 38.7% of the participants were 12.5x more
likely to develop a precancerous lesion than those
infected with a single HPV type. This could be
explained by the combined action of HPVs that would
accelerate the precancerous lesion development to
cancer. Future studies addressing the risk factors that
favor the most common HPV infections and HPV coinfections that accelerate carcinogenesis may contribute
to fight against cervical cancer in Cameroon.
Although the eight most common types found in
89% [20]of cancer cases worldwide are HPV 16, 18, 45,
31, 33, 52, 58, and 35, this study was limited to HPV
16, 18, 45, and 33, which are generally the most
common in sub-Saharan Africa [20]. Further studies are
needed to determine the prevalence of HR-HPV in
Cameroon.
Conclusions
Globally, our results confirm that HPV 16, and in a
lesser extent, HPV 18 are the most common HR HPV
types in Cameroon. Our findings indicate that HPV 16
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infections may facilitate other HPV infections, in
particular HPV 18 infections, partly explaining why
they are the most common infections worldwide.
Moreover, women with multiple HPV infections would
be more likely to develop a precancerous lesion than
those infected with a single HPV type. The peak of HPV
infections was found in women aged between 20 and
39. These observations highlight the need for raising the
awareness of women, public health authorities, and
other stakeholders about the urgent need for setting up
HPV vaccination campaigns in Cameroon.
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