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Abstract

Introduction: Cervical cancer remains a major cause of morbidity and mor-
tality among the female population in sub-Saharan Africa. Vaccination
against human papillomavirus (HPV), the main causative agent, has the po-
tential to eradicate cervical cancer. In-country evidence of sub-types of HPV
associated with cervical cancer is scanty, thus necessitating this study. Me-
thods: A cross-sectional study was performed using a multistage sampling
technique. A molecular technique using the Cobas 4800 machine was used for
genotyping. Results: 570 participants were recruited for the study. The mean
age of the participants was 32.4 + 5.2 years. The age of sexual debut ranged
from 15 - 24 years with a median of 19 years. 194 participants were positive
for high-risk HPV giving a prevalence of 34%. 3% (n = 17) were positive for
HPV, 16. 4% (23) had a positive result for HPV, 18. 27% (n = 154) had a pos-
itive result for other high-risk groups (OHR) other than HPV 16 or 18. Posi-
tive status for high-risk HPV is associated with the presence of genital warts
(OR = 7.5), a Positive HIV status (OR = 3.48), abnormal vaginal discharge
(OR = 2.20), multiple sexual partners (OR = 2.30), and obesity (OR = 2.70).
The prevalence of HIV in the study population was 6.84% (n = 39). Conclu-
sion: Another High-risk HPV other than 16 and 18 appears to be the predo-
minant form of HPV infection in Nigerian women. The risk of being positive
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for high-risk HPV is associated with the presence of genital warts, abnormal
vaginal discharge, a positive HIV status, multiple sexual partners and Obesity.
It is therefore necessary to disaggregate and study these high-risk sub-types.
Keywords

HPV, Cervical Cancer, Prevalence, Predictors, Nigeria

1. Introduction

Human Papilloma Virus (HPV) has been recognized as the main aetiological ba-
sis for the development of cervical cancer, the second commonest cancer of
women in Nigeria [1].

Human Papilloma Virus (HPV) is from the family Papovaviridae. It is re-
garded as one of the most common causes of sexually transmitted diseases in
both men and women worldwide [2]. HPV continues to be an important topic,
as rates of infection appear to continue to be rapidly increasing. The virus has
been known to invade human epithelial cells, including the anal and genital
areas. The time between exposure to the virus and having symptoms can be 3 to
4 months, yet the virus can be transmitted to someone else during this time [3].
Although HPV is considered a sexually transmitted infection (STI), it can also be
transmitted by skin-to-skin contact; therefore traditional methods of protecting
against STI, such as condoms can reduce, but not eliminate the risk of HPV in-
fection [3].

Individuals who pose a higher risk for HPV infection include those with nu-
merous lifetime sexual partners, early age of first intercourse, history of other
STTs, alcohol and drug use related to sexual behaviours, and partner’s number of
sexual partners [4].

The infection is most prevalent in women in the 20-24-year-old age group,
with 15 -19 year olds being the second largest group [5]. Prevalence decreases
with age, dropping significantly after age 30 as it is thought that the younger,
developing cervix is more likely to be infected, but these infections tend to be
short-lived and are usually cleared by the immune system [5] [6].

About 100 different strains of HPV have been identified. In terms of HPV’s
association with cervical cancer and precursor lesions, HPVs can be grouped in-
to high-risk and low-risk HPV types. Low-risk HPV types include types 6, 11,
42, 43, and 44. High-risk HPV types include types 16, 18, 31, 33, 34, 35, 39, 45,
51, 52, 56, 58, 59, 66, 68, and 70.

Epidemiologic studies indicate that the risk of contracting genital HPV infec-
tion and cervical cancer is influenced by sexual activity [7] [8]. An individual is
at greater risk of becoming infected with HPV if he or she has had multiple sex-
ual partners at any time or is the partner of someone who has had multiple sex-

ual partners [9] [10]. Sexual activity at an early age also places an individual at
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increased risk, as does a history of other sexually transmitted diseases, genital
warts, abnormal Pap smears, or cervical or penile cancer in an individual or
sexual partner [11] [12].

In addition to sexual activity, age is an important determinant of the risk of
HPV infection. Most cervical cancers arise at the squamocolumnar junction be-
tween the columnar epithelium of the endocervix and the squamous epithelium
of the ectocervix. At this site, there are continuous metaplastic changes. The
greatest risk of HPV infection coincides with the greatest metaplastic activity.
The greatest metaplastic activity occurs at puberty and first pregnancy and de-
clines after menopause. HPV infection is most common in sexually active young
women, 18 to 30 years of age [6]. There is a sharp decrease in prevalence after 30
years of age. However, cervical cancer is more common in women older than 35
years, suggesting infection at a younger age and slow progression to cancer [6]
[13] [14]. Persistence of infection is more common with the high-risk oncogenic
HPV types and is an important determinant in the development of cervical can-
cer [14].

Detection of high-risk HPV is necessary but may not be sufficient for the de-
velopment of cervical cancer. Studies suggest that whether a woman will develop
cervical cancer depends on a variety of additional factors that act in concert with
cancer-associated HPV types in the process that leads to cervical cancer [11] [13]
[14].

It appears that smoking is the most important risk factor independent of HPV
infection for higher grades of cervical disease [15] [16]. In women with mild
cervical disease, only the presence of high-risk HPV infection was a significant
risk factor. Other factors such as alcohol consumption and diet have not been
well established [17] [18]. There has been some suggestion that sexually trans-
mitted viruses may serve as cofactors in the development of cervical cancer. It
has been postulated that coinfection with herpes simplex virus type 2 may play a
role in the initiation of cervical cancer. Cytomegalovirus (CMV), human herpes-
virus 6 (HHV-6), and HHV-7 have also been detected in the cervix. Coinfection
offers the opportunity for these viruses to interact with HPV [11] [19] [20].

Considering the pivotal role that HPV in association with other variables plays
in the development of cervical cancer, it is, therefore, pertinent to determine the

prevalence and predictors of high-risk HPV in Nigeria.

2. Methods

A cross-sectional study that assembled responses to a structured questionnaire
captured clinical evaluation findings on the subjects and documented findings
on the laboratory tests performed on specimens collected from the participants.
The study was conducted between the period January 2015 to December 2019
across selected centres within the six geo-political zones of Nigeria. The six
zones are the SS (South-South), SW (South-West), SE, (South-East), NC (North-
Central), NW (North-West), and NE (North-East).
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2.1. Procedure

Participants were counselled to complete an informed consent form. The as-
sessment of participants took place in healthcare facilities close to the residence
of the participants. The Women were recruited from randomly selected outpa-
tient clinics, family planning clinics and gynaecology oncology clinics across the
six geo-political regions of the country using a multistage sampling technique.
The geo-political zones were based on the established by the National Popula-
tion Commision [21]. Those who signed informed consent were enrolled on the
study. Study-specific numbers linked to participants’ hospital files were given to
each participant.

After signing the informed consent form, participants were interviewed by
research assistants and the information required in the study was collected by
CREF. Thereafter the participants had a pelvic examination. They were placed in a
modified lithotomy position, and the cervix was exposed with the help of a dis-
posable Cusco bivalve speculum and examined. Cervical cell scrapings were col-
lected by a cytobrush. The tip of the cytobrush was placed into a transport me-
dium and sent to the laboratory for storage at 2°C to 8°C. The stored sample
along with the CRF was batched and transported to the Human virology labora-
tory at NIMR for analysis.

2.2. HIV Test

HIV testing was conducted according to Nigerian national HIV counselling and
testing guidelines in participants who agreed to be tested. Diagnosis of HIV was
based on positive test results using a double enzyme-linked immunosorbent as-

say algorithm.

2.3. Human Papilloma Virus Detection and Genotyping

The HPV genotype tests were conducted using the automated COBAS® 4800
system (Roche, Germany). The COBAS® 4800 system is made up of the COBAS®
X480 (extraction) and the COBAS® 7480 (analyser) instruments. The COBAS®
4800 HPV test is based on two major processes: 1) automated specimen prepara-
tion to simultaneously extract HPV and cellular DNA; 2) PCR amplification of
target DNA sequences using both HPV and fS-globin (acting as internal control)
specific complementary primer pairs and real-time detection of cleaved fluores-
cent-labelled HPV and f-globin specific oligonucleotide detection probes. The
system software version 1.0 links the operation of the COBAS® X480 and Z480.
One millilitre of the sample was transferred into pre-labelled 10ml plain tubes
placed on the sample rack. Sample codes were entered on the Work Order. Last-
ly, uncapped samples and reagents were loaded onto the X480, and the assay
commenced. After the successful completion of sample preparation, a plate car-
rier containing processed samples was unloaded and put manually into the Z480
for amplification and detection. The assay takes about 3 hours and 30 minutes in
total. The test identifies HPV16, HPV18 and other high-risk (OHR) genotypes at
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clinically relevant infection levels.

2.4. Statistical Analysis

After the retrieval of the data, data entry clerks doubly entered the data on the
NIMR REDCap platform and exported to SPSS for statistical analysis and de-
scriptive statistics used to summarize the data. Inferential statistics was done to
determine the predictors of HPV positivity by use of odd ratios and corres-
ponding 95% Confidence Interval and calculated using unconditional multiple
logistic regression adjusted for cofounders.

Variables that demonstrated statistically significant associations with a posi-
tive HPV status were incorporated in the same model and evaluated overall to

determine independent predictors of a positive status for HPV.

3. Results

A total of 570 samples were obtained from randomly selected clinics from the six
geo-political zones of the country. The mean age of the participants was 32.4 +
5.2 years. The majority of the patients were married (63.1%), and had at least a
secondary school education (72.0%) as shown in Table 1. The age of sexual de-
but ranged from 15 - 24 years with a median age of 19years. A total of 194 par-
ticipants were positive for high-risk HPV giving a prevalence rate of 34%. 3% (n
= 17) were positive for HPV 16. 4% (23) had a positive result for HPV 18. 27%
(n = 154) had a positive result for other high-risk groups (OHR) other than HPV
16 or 18. A total of 376 participants (66%) had a negative result for HPV as
shown in Table 2. Positive status for high-risk HPV is associated with the pres-
ence of genital warts (OR = 7.5), a Positive HIV status (OR = 3.48), abnormal
vaginal discharge (OR = 2.20), multiple sexual partners (OR = 2.30), and obesity
(OR =2.70) as shown in Table 3. The prevalence of HIV in the study population
was 6.84% (n = 39). The use of oral contraceptive pills did not show a significant
association with the development of high-risk HPV (p = 0.572). Condom use did
not also influence the risk of developing high-risk HPV (p = 0.323). Other fac-
tors that did not significantly influence the development of high-risk HPV in-
clude the age of coitarche, previous termination of pregnancy and age of mar-

riage (p = 0.787, p = 0.347, p = 0.870 respectively).

4. Discussion

A total of 570 participants participated in the study and 194 participants were
positive for high-risk HPV, giving a prevalence of 34%. The prevalence of HPV
16 was 3% (n = 17), while the prevalence of HPV 18 was 4% (n = 23). 376 par-
ticipants (66%) had a negative result for HPV. The mean age of the participants
was 32.4 £ 5.2 years. The majority of the patients were married (63.1%) and had
at least a secondary school education (72.0%). The age of sexual debut ranged
from 15 - 24 years. Positive status for high-risk HPV is associated with the pres-
ence of genital warts (OR = 7.50), a Positive HIV status (OR = 3.48), abnormal
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Table 1. Socio-demographic and sexual history of the study population.

Frequency (%)

Variable
Age (years)
<25 91 (16.0)
25-34 216 (38.0)
35-44 143 (25..0)
45 -54 70 (12.2)
>55 50.0 (8.8)
Marital Status
Single 133 (23.3)
Married 360 (63.1)
Divorced 11 (2.0)
Widowed 34 (6.0)
Separated 32 (5.6)
Highest Education Attained
Primary 69 (12.0)
Secondary 410 (72.0)
Tertiary 91 (16.00)
Age at sexual debut (years)
Range: 15 - 24
<15 74 (13.0)
15-24 365 (64.0)
25 and above 131 (23.0)
Mean (£SD) 20.4 (£3.9)
Total lifetime sexual partners
Range: 2 - 10
1 182 (32.0)
2-4 380 (66.6)
>5 8.0 (1.4)
Mean (£SD) 2.9 (+2.5)
Table 2. Prevalence of HPV subtypes.
HPV TYPE NUMBER PREVALENCE (%)
16 17 3
18 23 4
OHR (OTHER HIGH RISK) 154 27
NEGATIVE FOR HPV 376 66
TOTAL 570 100

Table 3. Variables showing significant association with high-risk HPV after multiple lo-

gistic regression.
VARIABLE OR P-value CI
GENITAL WARTS 7.5 0.0082 15.90 - 32.64
750 Advances in Infectious Diseases
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Continued
POSITIVE HIV STATUS 3.48 0.010 1.92 -3.72
ABNORMAL VAGINAL DISCHARGE 2.20 0.021 1.5-3.3
MULTIPLE SEXUAL PARTNERS 2.30 0.009 2.1-8.0

OBESITY 2.70 0.0138 1.74 - 3.3

vaginal discharge (OR = 2.20), multiple sexual partners (OR = 2.30), and obesity
(OR = 2.70). The prevalence of HIV in this cohort was 6.84% (n = 39)

The prevalence of high-risk HPV in this study was 34%. This is higher than
earlier reports in Ibadan [22] but almost similar to that reported in Lagos [23]
[24]. The study from Ibadan gave a prevalence of 18.6% while in Lagos the pre-
valence was 36.5%.

In this study, samples from participants were drawn from different geo-political
zones in the country while in the Ibadan study, samples were taken from partic-
ipants who reside within Ibadan and environs. It is not surprising that the pre-
valence rate from the Lagos study is close to our Nationwide study as Lagos be-
ing a highly cosmopolitan and heterogeneous city has representatives from all of
the various parts of the country, thus findings from Lagos state is usually reflec-
tive of findings from a sum aggregate of the nation. Moreover, Lagos state con-
stitutes an average of 10% of the population of the country [21].

The prevalence of HPV 16 and 18 in this study was 3% and 4% respectively.
HPV 16 and 18 have been documented as the specific aetiological basis for cer-
vical cancer [9]. Earlier Vaccines that were designed targeted these sub-types of
HPV. These vaccines are gradually being replaced by vaccines with a wider
spread [5]. The prevalence of HPV 16 and 18 in this study is less than other
high-risk HPV. This finding justifies the need for the use of a vaccine with
broader coverage instead of the bivalent and quadrivalent options. These vac-
cines can cover only for two and four subtypes of HPV respectively.

Another possible explanation for variation in prevalence of HPV across dif-
ferent studies may be related to the diverse methods used for HPV detection
across the various studies. In our study, the molecular method used for the de-
tection of HPV involved the use of the COBAS 480 system for nucleic material
extraction and Polymerase Chain Reaction. This method of HPV detection is
known to have a high validity [19].

The prevalence of high-risk HPV from this study is higher than the reported
worldwide prevalence of 10.4% [25]. Studies on HPV prevalence tend to show
higher prevalence in sub-Saharan Africa than in most other parts of the world.
This spread also reflects the high distribution of cases of cervical cancer in
sub-Saharan Africa than in the western part of the world. Most developed parts
of the world have embraced vaccination against HPV and they have incorpo-
rated HPV vaccination into their National Immunization programmes. This
strategy has led to a decrease in the incidence of HPV and cervical cancer in

most developed western nations of the world. Vaccine deployment for the pre-
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vention of HPV is yet to be incorporated into the National immunization pro-
grammes of many countries in sub-Saharan Africa, hence the prevalence of HPV
is still high in most of these countries and cervical cancer still ranks high in in-
cidence and in cancer mortality.

Other local studies in Nigeria and some regional studies within the west—
African sub-regions have also revealed HPV prevalence with a wide range of
14.7% - 44.9%. This is captured by our prevalence rate but higher than the global
prevalence rate [12] [23] [26].

In this study, the majority of participants were married and had at least a sec-
ondary school education. The type of marriage did not influence the risk of be-
ing positive for HPV (p = 0.134). The age of marriage did not also influence the
chance of being positive for HPV (P = 0.870).

Early age of sexual intercourse is associated with a positive status for high-risk
HPV [27]. It is thought that early age of marriage and invariably early coitarche
should be associated with a positive status for high-risk HPV. This is however
not the case in this study. The impact of HPV on the immature cervix of young
women and teenage women is more aggressive than on the mature cervix, hence
there is genuine concern about the age of coitarche, risk of HPV transmission
and development of cervical cancer [27].

The presence of genital warts is associated with a positive status for HPV. Ge-
nital warts are caused by certain strains of HPV. Hence it did not come as a sur-
prise that patients with genital warts had a more than seven-fold increase in be-
ing positive for high-risk HPV (OR: = 7.5).

The prevalence of HIV in this study was 6.8%. This value is higher than the
national average of 2.1%. The higher prevalence of HIV in this cohort of indi-
viduals tends to mirror the relatively high prevalence of HPV. Both HIV and
HPV are sexually transmissible infections. HPV is regarded as the commonest
sexually transmissible infection [4]. The similarity in the mode of transmission
of both HPV and HIV likely explains the high prevalence of HIV in this cohort
of participants when compared to the National average. Furthermore, the study
revealed that being positive for HIV had a more than three-fold increase in being
positive for high-risk HPV. HIV patients are known to have an extra risk for de-
veloping cervical cancer at an earlier age when compared to their HIV-negative
counterparts [4]. The relationship between HIV infection and HPV has been
well documented as the risk of becoming positive for HIV is twice higher for pa-
tients who are positive for HPV [4]. This relationship appears to be synergistic
as either infection tends to have a high prevalence in settings when the other has
a high prevalence [4]. This finding is possibly explained by the fact that both
HPV and HIV are both transmitted sexually hence this synergistic behaviour
between HIV and HPV.

The study showed that participants with abnormal vaginal discharge had a
two-and-a-half-fold risk of being positive for high-risk HPV. The abnormal va-
ginal discharge could be a surrogate for background sexually transmissible infec-

tion and this can account for the increased risk of a positive status for HPV in
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this category of patients. It is important to also note that HPV is a sexually
transmissible infection hence the same risk factor that predisposes the affected
participants to increased risk of HPV will also increase their risk for other sex-
ually transmissible infections. Furthermore, the presence of abnormal vaginal
discharge could also be indicative of Bacteria Vaginosis. There is some evidence
to suggest that Bacteria Vaginosis could be associated with a greater risk of being
positive for high-risk HPV [7].

In this study, it was revealed that participants who had multiple sexual part-
ners had a higher chance of being positive for high-risk HPV (OR-2.20). This
also did not come as a surprise as HPV is mainly a sexually transmissible infec-
tion thus sexual habits and promiscuity, as depicted by the number of sexual
partners predict the risk of becoming positive for high-risk HPV [15]. This study
also showed that being obese was associated with a more than two-fold increase
in the risk of being positive for HPV (OR = 2.70). This finding is at variance
with the report from Liu et al, (2013) who demonstrated that there was no dif-
ference in HPV prevalence between obese and non-obese women [18]. Another
study, however, reported a lower prevalence of high-risk HPV infection in obese
individuals when compared to non-obese individuals [16]. The reasons for this
difference are not quite clear and will require further studies. The limitation of
this study is the inability of the authors to disaggregate the classification OHR
(Other high risk) HPV variants as this will enable specific identification of other
variants of HPV.

In conclusion, the study has shown that high-risk HPV other than HPV 16
and 18 appears to be the predominant form of HPV affecting Nigerian women.
The risk of being positive for high-risk HPV is associated with the presence of
genital warts, abnormal vaginal discharge, a positive HIV status, multiple sexual
partners and Obesity. There is, therefore, an urgent need to disaggregate these
other high-risk types different from HPV 16 and 18 to ascertain their role in cer-
vical cancer and other HPV-related malignancies. Public health measures to ad-
dress the factors identified to be predictors of high-risk HPV should be insti-
tuted to mitigate the impact of these risk factors in the development of high-risk
HPV.

5. What Is Already Known on This Topic

Human Papilloma Virus (HPV) has been recognized as the main aetiological ba-
sis for the development of cervical cancer, the second commonest cancer of
women in Nigeria [1]. It is regarded as one of the most common causes of sex-
ually transmitted diseases in both men and women worldwide. Epidemiologic
studies indicate that the risk of contracting genital HPV infection and cervical
cancer is influenced by sexual activity [20] [28] [29]. An individual is at greater
risk of becoming infected with HPV if he or she has had multiple sexual partners
at any time or is the partner of someone who has had multiple sexual partners.

In addition to sexual activity, age is an important determinant of the risk of HPV
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infection. It appears that smoking is the most important risk factor independent
of HPV infection for higher grades of cervical disease [30] [31] [32].

6. What This Study Adds

1) The study shows that other than HPV 16 and 18, other variants of high-risk
HPV appear to be the predominant form of HPV affecting Nigerian women.

2) It also shows that the risk of being positive for high-risk HPV among Nige-
rian women is associated with the presence of genital warts, abnormal vaginal

discharge, a positive HIV status, multiple sexual partners and Obesity.
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