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Preinvasive cervical lesions and high prevalence of human papilloma 
virus among pregnant women in Cameroon 
Gilbert Doh1,*, Edwin Mkong2, George Mondinde Ikomey3, Adetayo Emmanuel Obasa4, Martha Mesembe5, Charles 
Fokunang6, Graeme Brendon Jacobs7 

   
Abstract 
Introduction With the exception of breast cancer, gynecologic neoplasms constitute the most 

common cancers that complicate pregnancy. Pregnancy therefore presents a window of opportunity for 
all pregnant women who do not take part in routine free cervical cancer screening program to undergo a 
free voluntary cytological test and human papillomavirus (HPV) DNA testing. This study aimed to 
determine prevalent HPV genotypes among pregnant women using exfoliated cells from cervical swabs 
and determine risk factors responsible for the upsurge of cervical precancerous lesions. 

Methods In a cross-sectional study conducted from October 2017 to March 2018, a total of 482 
pregnant women were enrolled. Cervical swabs and samples for cytology were collected from each 
enrolled participant during their routine prenatal consultation. The Papanicolaou’s (Pap) staining 
technique was performed and all cervical swab samples were amplified through conventional PCR. HPV 
genotypes were identified using the Roche Linear Array Genotyping Assay. SAS 9.2 software (SAS 
Institute Inc., USA) was used for statistical analysis and p values <0.05 were considered significant. 

Results Among the 482 participants, 354 (73.4%) had normal cytology and 128 (26.6%) had 
abnormal cytology. HPV DNA was identified in 62/464 (13.4%). The most prominent HPV types 
identified were HPV 16 (24%), HPV 18 (36.4%), HPV 45 (28%), HPV 53 (18.9%) and HPV 67 (24.3%). 
Early intercourse, number of sexual partners and age at first pregnancy were some of the risk factors that 
influenced the etiology of preinvasive cervical lesion.  

Conclusions Prevalent HPV types identified in our study were HPV 16, 18, 45, 53 and 67. 
Organizing effective screening programs in prenatal care facilities is crucial in order to detect prevalent 
HR-HPV types and precursors for cervical lesions. The addition of HPV vaccination in the national 
immunization program with focus on the different epidemiological HPV genotypes circulating in the 
country is warranted. 
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Introduction 
 Cervical lesions are precursor lesions for 

cervical carcinoma, which begin with infection of 
the metaplastic epithelium of the transformation 
1zone of the cervix with one or more of the high-
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risk (HR) human papillomaviruses (HPVs).1,2 At 
least 1% of the childbearing women screened 
annually for cervical cancer using Papanicolaou 
(Pap) staining method are diagnosed with cervical 
intraepithelial neoplasia (CIN).1,3 The major 
causative factor of the disease is understood to be 
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HPV, a double stranded DNA virus. Infection 
with HR-HPV types is the critical etiological 
factor in the development of cervical cancer. The 
highest prevalence of HPV infection occurs in 
adolescents and young adults between the ages of 
15-25 years, accounting for more than 75% of 
new HPV infections.1,4 

The squamocolumnar junction is usually 
readily accessible due to the natural eversion of 
the transformation zone under the influence of 
high estrogen levels during pregnancy.5,6 

Available data on the prevalence of cervical 
lesions and HPV in pregnancy in Cameroon and 
its neighboring countries are scarce, and 
documented studies done on the existence of 
these preinvasive lesions in pregnancy are 
limited.7 Routine screening for cervical 
abnormalities in pregnancy is not practiced 
frequently thereby making it almost impossible to 
know the prevalence rate of the disease in 
pregnancy, and cervical cancer rates have 
continued to remain unacceptably high.8 The fear 
of inducing heavy bleeding, infection, and even 
the risk of an iatrogenic miscarriage represents 
the greatest concern that has significantly 
reduced routine screening of pregnant women.1 

Given the increasing incidence of HPV infection 
and preinvasive cervical lesions in young women, 
the beginning of pregnancy may be a window of 
opportunity for all pregnant women who do not 
otherwise take part in routine free cervical 
screening program to undergo a free voluntary 
cytological test and HPV DNA testing. 

In Cameroon, like most developing 
countries, guidelines for population-based 
screening programs for cervical cancer are 
established and are mainly cytology based and 

visual inspection tests.9 Despite the introduction 
of these screening programs, screening coverage is 
still very low. Several reasons such as poverty, lack 
of healthcare infrastructures and trained 
practitioners, absence of sustained prevention 
programs, lack of laboratory supplies, religion 
and beliefs are responsible for the failure to 
implement an effective screening program in 
Cameroon.10,11 It is estimated that less than 5% 
of women that are at risk of developing cervical 
cancer have ever been screened.10 

Precancerous lesions of the cervix are most 
commonly treated in Cameroon by cryotherapy.9 
Surgical excision of the affected tissue is done 
(using the loop electrosurgical excision 
procedure) and necessary when the lesion is large. 
Excision by cone biopsy is reserved for more 
advanced or recurrent cases, especially those 
involving disease in the endocervical canal.9 
Treatment options for invasive cervical cancer 
(including squamous cell carcinoma and cervical 
adenocarcinoma) include surgery, radiotherapy 
and chemotherapy; these may be used in 
combination. 

This study aimed to determine the prevalent 
HR-HPV types among pregnant women in 
Cameroon as a pre-requisite for HPV vaccine 
introduction using exfoliated cells from cervical 
swabs and to determine risk factors responsible 
for the upsurge of cervical precancerous lesions. 

 
Methods 
Study design 
Ethical clearance for this study was obtained 

from the Cameroon National Ethical Committee 
N0. 2017/06/919/CE/CNERSH/SP. Informed 
consent was obtained from all participants. The 
study was conducted according to ethical 
guidelines and principles of the International 
Declaration of Helsinki 2013. 

Between October 2017 and March 2018, a 
cross-sectional study was carried out in two 
hospitals in Yaoundé, Biyem-Assi district hospital 
and Marie Reine hospital Etoudi. Cervical swab 
and cytology samples were collected from 
pregnant women aged ≥25-40 years by trained 
personnel using standard techniques. 
Verification was done on enrolled participants 
for their eligibility to take part in the study; 
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informed consent was signed by all eligible 
participants. Demographic and clinical data were 
collected with the aid of a questionnaire. The risk 
factors for cervical preinvasive disease such as age, 
educational status, age at coitarche, number of 
sexual partners since coitarche, marital status, 
contraceptive use and type of family planning 
method, parity, and previous history of sexually 
transmitted diseases, human immunodeficiency 
virus (HIV) status, history and duration of 
smoking were also obtained. 

Risk factors were chosen based on the ease 
with which they can be elicited and recorded in a 
clinical setting and previous literature describing 
their association with the presence of cervical 
lesions or a plausible etiological role. Women 
with any abnormal cytology were referred to the 
Gynecology Department of the cancer 
management centers in Yaoundé for possible 
colposcopic examination and, if appropriate, 
biopsy and treatment. 

 
Sample collection and analysis site 
Cervical and cytology samples were collected 

from each participant by trained personnel. 
Cervical swabs were collected with a cervical 
brush (or Dacron swab, if the patient was in the 
last trimester of pregnancy), by inserting the total 
area of the brush into the cervix (1.5-2.0 cm) and 
rotating 180°C and later placed in PreservCyt 
(CytycCorporation, USA).  

Swab samples for cytology were collected 
using conventional methods; using a wooden 
Ayer spatula of about 220 mm long, the concave 
end of the spatula was placed against the cervix 
and rotated in circular fashion so that the entire 
area around the cervical opening and “squamo-
columnar junction” was sampled. The convex 
end of the spatula was used for scraping vaginal 
lesions or sampling the “vaginal pool”, the 
collection of vaginal secretions just below the 
cervix. The sample taken from the cervix was 
spread on a thin labelled (using a pencil on the 
frosted end) glass slide. The smear was made as 
thin as possible to make it easier for the 
pathologist to read. Two slides were made for 
each participant. The slides were immediately 
fixed with 95% ethanol solution (within 10-15 
seconds to avoid drying) and stored at room 

temperature for the duration of patient 
enrolment. These slides were stored at the 
laboratory of the Centre for the Study and 
Control of Communicable Diseases (CSCCD) of 
the Faculty of Medicine and Biomedical Sciences, 
University of Yaoundé I, Cameroon, until 
analysis.  
 

Papanicolaou’s (Pap) staining 
Before staining, all the slides were verified, 

prepared and validated by a trained cytologist. He 
later stained all verified slides using the Pap 
staining method, and after staining and drying, 
he examined the slides under the microscope 
(Zeiss optical microscope, ZEISS Axio Scope A1, 
Germany) for any cell abnormalities.  

Each slide was scored according to the 
Bethesda 2001 system as unsatisfactory, negative, 
atypical squamous cells (ASC), atypical squamous 
cells of undetermined significance (ASC-US), 
atypical squamous cells, which cannot exclude a 
high-grade squamous intraepithelial lesion (ASC-
H), low-grade squamous intraepithelial lesions 
(LSILs), high-grade squamous intraepithelial 
lesions (HSILs). Cytology readings were 
conducted blinded of clinical characteristics, 
HPV type infection and visual inspection of the 
cervix of the participants. Two slides were stained 
and analyzed for each patient. The most severe 
result was considered the final result, in case of 
differences between both slides, and slides with 
lesions were double checked by a cytologist 
external to the study. Differences were resolved 
by consensus. 
 

HPV DNA extraction 
Collected samples were immediately placed 

on ice packs and transported to the laboratory at 
CSCCD. The tubes were vortexed for 30 s and 
DNA extraction was done using the AmpliLute 
Liquide Media Extraction Kit (Roche 
Diagnostics, USA), as described in previous 
studies.9,10 Briefly, 200 µL of samples were added 
to 200 µL of lysis solution and 20 µL of 
proteinase K solution. DNA was eluted in 100 µL 
of elution buffer. 
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HPV DNA amplification and detection 
using the linear array HPV genotyping test kit 

HPV genotyping was performed using the 
Roche linear array HPV genotyping test kit 
(Roche Diagnostics) on all samples. Double-
stranded DNA concentration was specifically 
quantified on the Rotor Gene 6000 PCR 
machine (Applied Biosystems, USA, gold-plated 
96-well) according to the manufacturer’s 
instructions.  
 

DNA amplification 
The master mix (MMX) was prepared by 

adding 125 µL of HPV Mg2+ to the entire vial of 
MMX. The necessary calculations were done to 
determine the number of MMX vials needed for 
the number of samples to be processed according 
to the manufacturer’s instructions. Fifty 
microliters (50 µL) of the MMX were added to 
the amplification tubes and 50 µL of each 
processed specimen and control added to the 
appropriate labelled amplification tubes 
containing working MMX. PCR conditions were 
respected according to the manufacturer’s 
instructions. 
 

Detection of amplicons 
Genotyping was performed by hybridization 

of the amplified DNA. Test strip results were 
read independently by two molecular scientists. 
Both were blinded as to the HIV and cytological 
status detected in any of the study subjects. 
Samples that were beta globulin negative were 
excluded from the analysis. The HPV subtypes 
detected by the Roche array were classified as HR-
HPV or low risk (LR)-HPV. A study subject was 
considered as HPV positive if the specific HPV 
genotype was detected on a cervical sample. 
 

Statistical analysis 
P values were calculated and used to determine 
whether a certain HPV subtype had an influence 
on a particular histological type of cervical cancer. 
The HPV types detected by the Roche linear 
array HPV genotyping test kit were categorized as 
follows: LR-HPV: HPV 6, 11, 26, 40, 42, 54, 55, 
61, 62, 64, 66, 70, 71, 72, 81; probably HR-HPV: 
53, 56; and HR-HPV: HPV 16, 18, 26, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59, 68, 69, 73, 82. For 

statistical analysis, the SAS 9.2 software (SAS 
Institute Inc., USA) was used and P values <0.05 
were considered significant. 

 
Results 
Among the 482 participants, 354 (73.4%) 

had normal cytology and 128 (26.6%) had 
abnormal cytology ranging from ASC-US to 
HSIL. The mean age was 27, and the most 
represented age range was 25-29 (51.7%) as 
presented in Table 1.  

Women with HSIL were referred to the 
Gynecology Department of the cancer 
management centers in Yaoundé, for possible 
colposcopic examination and, if appropriate, 
biopsy and treatment. 

Early intercourse, number of sexual partners 
and age at first pregnancy were some of the risk 
factors that influenced the etiology of preinvasive 
cervical lesion as shown in Table 1. They were 
found to be statistically significant risk factors in 
the development of cervical lesion with p<0.05. 
Smoking, sexual frequency, use of contraceptives, 
parity and previous sexually transmitted diseases 
were all found not to be statistically significant 
risk factors. 

As presented in Table 1, most of the 
participants, n=347, (78.7%) were HIV negative. 
There was an association between cervical lesions 
and HIV status as shown in Table 2. HIV positive 
participants were more likely than HIV negative 
participants to have cervical abnormal lesions on 
cytology.  

 
Polymerase chain reaction, HPV prevalence 

and types identified from cervical swabs 
From the 482 eligible participants, 18 were 

eliminated either because of the quality of DNA 
or because of the absence of the beta globulin 
gene (beta globulin negative). The remaining 464 
samples were specifically amplified with a pair of 
generic primers and HPV genotyping was 
performed using the Roche linear array HPV 
genotyping test kit (Roche Diagnostics). From the 
464 samples, 62 (13.36%) were HPV positive 
with one or more HPV types.  

The different HPV types identified were 25 
(5.39) HR-HPV and 37 (7.97%) LR-HPV. The 
HR-HPV types identified included HPV 16 (6,  
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24%), HPV 18 (8, 36.4%), HPV 33 (2, 9.1%), 
HPV 39 (2, 9.1%), and HPV 45 (7, 28%) as 
presented in Figure 1. The LR-HPV types (Figure 
1) included HPV 6 (3, 8.1%), HPV 11 (6, 
16.2%). HPV 42 (4, 10.8%), HPV 53 (7, 18.9%), 
HPV 61 (1, 2.7%), HPV 66 (7, 18.9%) and HPV 
67 (9, 24.3%). ASC-US, ASC-H, LSILs and 

HSILs represent high degrees of HPV related 
precancerous lesions. The HPV prevalence 
increased with the severity of cervical lesions, 
ranging from 9.7% in ASC-US, 22.6% in ASC-H, 
29% in LSIL and 38.7% in HSIL. 

Multiple HPV infection was observed in this 
study. From the 62 women positive with both  

Table 1. Sociodemographic characteristics, risk factors and cervical lesion 
 

Variable Normal ASC-US ASC-H LSIL HSIL Total P value 
Age group 
(years) 

25-29 203 (77.2%) 22 (8.4%) 14 (5.3%) 11 (4.2%) 13 (4.9%) 263 (100%) 

0.36 
30-34 113 (76.9%) 16 (10.9%) 9 (6.1%) 8 (5.4%) 1 (0.7%) 147 (100%) 
35-39 35 (53%) 10 (15.2%) 10 (15.2%) 6 (9.1%) 5 (7.6%) 66 (100%) 
≥40 3 (50%) 2 (33.3%) 1 (16.7%) 0 (0%) 0 (0%) 6 (100%) 

Marital 
status 

Single 239 (72.2%) 38 (11.5%) 26 (7.9%) 16 (4.8%) 12 (3.6%) 331 (100%) 
0.29 

Married 115 (76.2%) 12 (7.9%) 8 (5.3%) 9 (6%) 7 (4.6%) 151 (100%) 
Religion 
 

Christian 336 (77.6%) 33 (7.6%) 28 (6.5%) 23 (5.3%) 13 (3%) 433 (100%) 
0.78 

Muslim 18 (36.7%) 17 (34.7%) 6 (12.2%) 2 (4%) 6 (12.2%) 49 (100%) 
Level of 
education 

Primary 43 (53.1%) 6 (7.4%) 2 (2.5%) 17 (21%) 13 (16%) 81 (100%) 
0.069 Secondary 187 (73.3%) 32 (12.5%) 26 (10.2) 5 (2%) 5 (2%) 255 (100%) 

Tertiary 124 (84.9%) 12 (8.2%) 6 (4.1%) 3 (2%) 1 (0.2%) 146 (100%) 
Social class Student 40 (59.7%) 13 (19.4%) 9 (13.4%) 3 (4.5%) 2 (3%) 67 (100%) 

0.92 
Housewife 115 (70.1%) 17 (10.4%) 19 (11.6%) 7 (4.3%) 6 (3.7%) 164 (100%) 

Independent 125 (78.1%) 6 (3.8%) 4 (2.5%) 14 (8.8%) 11 (6.9%) 160 (100%) 
Worker 74 (81.3%) 14 (15.4%) 2 (2.2%) 1 (1.1%) 0 (0%) 91 (100%) 

Age group at 
coitarche 
(years) 

12-16 40 (61.5%) 14 (21.5%) 5 (7.7%) 4 (6.2%) 2 (3.1%) 65 (100%) 
0.038* 16-19 97 (73.5%) 11 (8.3%) 11 (8.3%) 7 (5.3%) 6 (4.5%) 132 (100%) 

≥19 217 (76.1%) 25 (8.8%) 18 (6.3%) 14 (4.9%) 11 (3.9%) 285 (100%) 
Sexual 
partners for 
past six 
months 

1 266 (85.3%) 25 (8%) 16 (5.1%) 3 (1%) 2 (0.6%) 312 (100%) 

0.022* 
2 49 (60.5%) 15 (18.5%) 8 (9.9%) 5 (6.2%) 4 (4.9%) 81 (100%) 

≥3 39 (43.3%) 10 (11.1%) 11 (12.2%) 17 (18.9%) 13 (14.4%) 90 (100%) 

Smoking Yes 12 (16.4%) 19 (26%) 16 (21.9%) 14 (19.2%) 12 (16.4%) 73 (100%) 
0.21 

No 342 (83.6%) 31 (7.6%) 18 (4.4%) 11 (2.7%) 7 (1.7%) 409 (100%) 
Age group at 
first delivery 
(years) 

15-19 10 (24.4%) 9 (22%) 4 (9.8%) 10 (24.4%) 8 (19.5%) 41 (100%) 
0.036* 20-24 87 (69.6%) 14 (11.2%) 11 (8.8%) 8 (6.4%) 5 (4%) 125 (100%) 

≥25 257 (81.3%) 27 (8.5%) 19 (6%) 7 (2.2%) 6 (1.9%) 316 (100%) 
HIV status Reactive 7 (17.1%) 9 (22%) 6 (14.6%) 8 (19.5%) 11 (26.8%) 41 (100%)  

Non-reactive 347 (78.7%) 41 (9.3%) 28 (6.3%) 17 (3.9%) 8 (1.8%) 441 
ASC-US – atypical squamous cells of undetermined significance; ASC-H – atypical squamous cells, which cannot exclude a high-grade 
squamous intraepithelial lesion; LSIL – low-grade squamous intraepithelial lesions; HSIL – high-grade squamous intraepithelial 
lesions. 
*Statistically significant (p<0.05) 
 

Table 2. Correlation between cytology and HIV serology 
 

Variable Normal ASC-US ASC-H LSIL HSIL TOTAL P value 
HIV Positive 7 (17.1%) 9 (22%) 6 (14.6%) 8 (19.5%) 11 (26.8%) 41 (100%) 0.28 
HIV Negative 338 (76.6%) 50 (11.3%) 28 (6.3%) 17 (3.9%) 8 (1.8%) 441 (100%) 0.45 

ASC-US – atypical squamous cells of undetermined significance; ASC-H – atypical squamous cells, which cannot exclude a high-grade 
squamous intraepithelial lesion; LSIL – low-grade squamous intraepithelial lesions; HSIL – high-grade squamous intraepithelial 
lesions. 
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HR and LR-HPV, 26 (42%) had one genotype, 
31 (50%) had two genotypes and 5 (8%) had 
more than three genotypes. Forty-seven (75.8%) 
had at least one HR-HPV subtype identified. 
Thirty-eight of the participants out of 62 (61.3%) 
had HPV types 6, 11, 16 and 18 that are 
currently covered by the commercial HPV 
vaccine Gardasil. 

Thirty-three (33, 80.5%) of the 41 HIV 
positive samples were positive for HPV. 
Compared to HIV negative participants, HIV 
positive participants were more prone to be 
tested for any HPV type, have multiple HPV 
infection than HIV negative participants as 
shown in Table 3. HIV positive women were also 
more likely to have one of the HR-HPV subtypes 
covered in the current HPV vaccine. 

A few varieties of bacteria (Gardnerella 
vaginalis, lactobacilli and group B streptococci), 
fungi (Candida albicans) and viruses (herpes 
simplex virus) were observed in this study. 
Infection with Trichomonas vaginalis was observed 
in four cases of HSIL. These ubiquitous 
microorganisms were present in two cases of 
LSIL, but this was not significant. Viral 
cytopathic effect consistent with herpes simplex 
virus was observed in two cases of LSIL during 

sample collection and showed correlation with 
cervical cells lesions (r2=0.8). 
 

Discussion 
In this study that aimed to determine 

prevalent HPV genotypes among pregnant 
women using exfoliated cells from cervical swabs 
and determine risk factors responsible for the 
upsurge of cervical precancerous lesions, the 
mean age was 27 and the age range 25-29 was 
predominant. The predominant age range 25-29 
was certainly due to the young nature of our 
study population. Most of the pregnant women 
in this study were mostly young and single 
women, as such we could not draw any 
meaningful conclusion. Cervical abnormality 
prevalence of 26.6% (128/482) was observed in 
this study. This prevalence of 26.6% in this study 
was twice higher than that observed in other 
studies from different countries.1,10,12-15 This could 
probably be due to the small sample size used in 
this study. 

In this study, only a small fraction of the 
pregnant women (32, 6.6%) reported ever had 
regular cervical cancer screening. Among those 
that had ever been screened for cervical cancer, 
07/32 (21.9%) had been screen for cervical 

 
Different prominent HR-HPV types identified included HPV 16 (6, 24%), HPV 18 (8, 36.4%), HPV 33 (2, 9.1%), 
HPV 39 (2, 9.1%), and HPV 45 (7, 28%). The LR-HPV types included HPV 6 (3, 8.1%), HPV 11 (6, 16.2%). HPV 
42 (4, 10.8%), HPV 53 (7, 18.9%), HPV 61 (1, 2.7%), HPV 66 (7, 18.9%) and HPV 67 (9, 24.3%). 

Figure 1. HR-HPV and LR-HPV types identified in cervical swabs 
 

Table 3. Correlation between HPV infection and HIV serology 

Variable HIV positive HIV negative Total 
HPV+ 33 (53.2%) 29 (46.8) 62 (100%) 
HPV- 08 (2%) 394 (98%) 402 (100%) 

HPV – human papillomavirus 
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cancer more than once in their lifetime. One of 
the reasons that these women are not regularly 
screened just like other women in most part of 
the African continent can be due to limited 
access to health services or providers and limited 
financial resources.10,16 

The number of sexual partners, early 
intercourse, and age at first pregnancy were some 
of the risk factors that influenced the etiology of 
preinvasive cervical lesions and were found to be 
statistically significant risk factors in the 
development of preinvasive cervical lesions 
among pregnant women in this study. These risk 
factors are interrelated and linked; they are 
associated with the development of cervical 
lesions and with the acquisition of HPV 
infection.17-19 There exists a link between cervical 
lesions and the number of sexual partners.20-22 
The high rate of poverty in most African 
countries causes women to be financially 
dependent on their husbands.19 For single or 
unmarried women with low or no income, sexual 
promiscuity (increase in number of sexual 
partners) may tend to be the sole means to gain 
financial income and as such the prevalence of 
cervical cancer may be elevated. Studies have 
reported that married women or those living with 
a partner are less likely to be infected with HR-
HPV and to consequently develop cervical lesions 
compared to single or separated women.17.18  

Early intercourse and age at first pregnancy 
have been reported to be associated with an 
increased risk of developing cervical lesions and 
subsequently cervical cancer.17.20,23 These two 
factors are strongly interrelated in most African 
countries. Early intercourse is an important risk 
factor for the acquisition of HR-HPV infection 
and other related sexually transmitted infections, 
responsible for most cases of cervical lesions and 
cervical cancer.20 Sexual behavior (multiple sexual 
partners, having multiple unprotected sex) 
therefore determine the risk of having HR-HPV 
and related diseases, early intercourse therefore is 
important as it is associated with sexual 
behavior.20 There is also a hypothesis that an 
immature cervix is more vulnerable to HR-HPV 
infection than a mature cervix, hence adolescents 
are more susceptible to HR-HPV persistent 

infections and consequently the development of 
cervical lesions.20 

Most of the participants, n=347, (78.7%) 
were HIV negative. There was an association 
between cervical lesions and HIV status. HIV 
positive participants were more likely than HIV 
negative participants to have cervical abnormal 
lesions on cytology probably due to 
immunosuppression caused by HIV. Other 
studies have reported similar findings.12,24,26 
Unfortunately, our study did not include HIV 
viral load and CD4 counts measurements to 
better investigate this aspect. Most of the HIV 
positive pregnant women in our study didn’t 
have such testing. 

A significant percentage of HR-HPV (40.3%, 
25/62) were detected in this study. This can be 
explained by the fact that most of the samples 
collected were cervical swabs and HR-HPV types 
are more prevalent in the columnar or 
metaplastic tissue of the cervix compared to LR-
HPV types that have a predilection for the vaginal 
squamous cell epithelium.22 HR-HPV 18 was the 
most prevalent genotype (36.4%), followed by 
HPV 45 (28%) and HPV 16 (24%), belonging to 
the most frequently identified HR-HPV. HPV 
genotypes can vary even within the same country 
and this might have serious implication for 
vaccine efficiency.27 For example, HPV 16 was 
not the most identified genotype in this study 
among pre-cancerous and non-pre-cancerous 
pregnant women. This is in contrast to previous 
studies that identified HPV 16 and 18 as the 
most predominant HR-HPV types in 
Cameroon.15,28 Due to the small sample size in 
this study, we could not really draw any 
significant conclusion with respect to this. 

The increased risk of developing HPV 
infection in pregnant women is about 1.4 fold as 
calculated in a meta-analysis study.29 With respect 
to this risk, the HPV prevalence of 13.36% 
observed in this study is lower than the 33.3% 
prevalence rate described in pregnant women 
with normal and abnormal cytology in Ghana.22 
This prevalence is also lower than the 25%, 27% 
and 28.7% prevalence observed in non-pregnant 
women in Nigeria and most West African 
countries.16,19 In Cameroon, Desruisseau et al., 
2009, had a prevalence of 67.2% in 65 HIV 
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positive and negative fertile women,21 Jerome et 
al., 2014, observed 38.5% prevalence in 846 
women, Rosa et al., 2016, had 39.0% in 838 
women and Sando et al., 2013, had 83.8% 
prevalence in 37 endocervical secretions of high 
grade squamous intraepithelial lesions.15,23,30 
These studies are limited to their study 
framework and may not reflect the general reality. 
Findings from these studies greatly support the 
need for increased efforts to determine 
prominent HR-HPV types that are contributing 
to the development of cervical cancer in 
Cameroonian women. Due to the disparity in 
our study population and other studies carried 
out in Cameroon, and the small sample size in 
this study, we could not really compare and 
contrast the results obtained to other studies and 
draw any significant conclusion. 

The LR-HPV genotypes were prevalent in 
this study, with a prevalence of 59.68%. 
Prominent among the LR-HPV were HR-HPV 53 
(18.9%) and HPV 67 (24.3%). HPV 67 belongs 
to the same species (alpha 9) with the 
carcinogenic HPV16. So far HPV 67 has never 
been taken into consideration or considered as 
carcinogenic, nor has it been included in the 
nonavalent HPV vaccine, which is considered as 
the HPV vaccine of the future. This might be due 
to the fact that HPV 67 has been less reported in 
most studies. Marco et al., 2016, reported similar 
trends in HPV 67 prevalence among pregnant 
women with normal and invasive cervical cancer 
as in this study.22 The risk of infection with HPV 
67 should be taken into consideration. 

There were several cases of multiple infection 
with one or more HR-HPV and or one or more 
LR-HPV types and HR-HPV with LR-HPV types. 
From the 62 women positive for HR or LR-HPV, 
26 (42%) had one genotype, 31 (50%) had two 
genotypes and 5 (8%) had more than three 
genotypes. Forty-seven (75.8%) had at least one 
HR-HPV subtype identified. Thirty-eight of the 
participants out of 62 (61.3%) had HPV types 6, 
11, 16 and 18 that are currently covered by the 
commercial HPV vaccine – Gardasil. From 
previous studies,15,22,28 women infected with one 
or more HR-HPV types are more prone to having 
cervical abnormalities than women with LR-HPV 
only. A significant proportion of women with 

ASC-US, ASCUS-H and LSIL were infected with 
one or more types of HR-HPV and LR-HPV. The 
outcome of this co-infection could be very 
informative if these women were followed up.  

Thirty-three (80.5%) of the 41 HIV positive 
patients were also positive for HPV. There was an 
association between cervical lesions and HIV 
status. Compared to HIV negative participants, 
HIV positive participants were more prone to be 
tested for any HPV type, have multiple HPV 
infection than HIV negative participants. HIV 
positive women were also more likely to have one 
of the HR-HPV subtypes covered in the current 
HPV vaccine probably due to 
immunosuppression caused by the concomitant 
infection of HIV and HPV. Studies have shown 
that HPV infection and related disease is high in 
individuals infected with HIV, and cervical 
cancer deaths account for approximately 70% of 
the deaths of people living with HIV 
worldwide.30,31 HIV has been shown to exacerbate 
the burden of cervical cancer. Current evidence 
suggests that HIV and HPV infections may 
interact in multiple ways.30-31 Both viruses infect 
the anogenital organs and share similar risk 
factors such as number of sexual partners, and 
there is evidence for direct biological and 
immunological interactions between HPV and 
HIV.30 

Unfortunately, this study did not include 
HIV viral load and CD4 counts measurements to 
better investigate this aspect. Most of the HIV 
positive pregnant women in our study did not 
have such testing and as such, detailed analyses 
between HPV and HIV progression rate were not 
possible. 

The HPV prevalence increases with the 
severity of cervical lesions, ranging from 9.7% in 
ASC-US to 38.7% in HSIL in this study. HR-
HPV is usually incriminated in almost 100% of 
all cervical cancer cases, with HPV 16 and 18 
contributing to about 70% of all cases of cervical 
cancer.32,33 HR-HPV 16 and 18 contribute 
between 41% and 67% of HSIL and 16% to 32% 
of LSIL. 

Gardnerella vaginalis, lactobacilli and group B 
streptococci, Candida albicans, herpes simplex 
virus and Trichomonas vaginalis were observed in 
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this study. These ubiquitous microorganisms are 
important cofactors capable of amplifying the 
upsurge of cervical precancerous lesions.23 

 
Limitations of the study 
Most of the participants in this study were 

single and mostly between the ages of 25-30; this 
made it difficult to draw significant conclusion 
with respect to age, marital status and cervical 
lesions. Also, the small sample size used in this 
study made it challenging to compare the 
prevalence rate with other studies.  

 
Conclusions 
Prevalent HPV types identified in our study 

were HPV 16, 18, 45, 53 and 67. Number of 
sexual partners, early intercourse, and age at first 
pregnancy were some of the risk factors that 
influence the etiology of preinvasive cervical 
lesions. Organizing effective screening programs 
in prenatal care facilities is crucial in order to 
detect precursors for cervical lesions. More 
attention should be paid to precancerous lesions 
during pregnancy as it could be a positive signal 
for the development of cervical cancer. With high 
endemicity of HIV, the Cameroon National 
Program for the fight against cancer guidelines 
should be in line with the National HIV/AIDS 
program to offer Pap smears to all HIV positive 
women during routine prenatal HIV screening. 
The addition of HPV vaccination in the national 
immunization program with focus on the 
different epidemiological HPV genotypes 
circulating in the country is essential. 
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