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Abstract
Background Cervical cancer is the leading cause of cancer deaths in Gambian women. Current estimates indicate 
that 286 women are annually diagnosed with cervical cancer with a fatality rate of 70%. In an attempt to address this, 
in 2019 the quadrivalent HPV vaccine was incorporated into the Gambia’s Expanded Programme on Immunisation. 
The study aims to retrospectively assess the prevalence and distribution of high-risk HPV genotype in archived, 
formalin fixed paraffin embedded cervical biopsy tissues diagnosed with cervical cancer in the Gambia from year 
2013–2022.

Method A total of 223 samples with histologically diagnosis of cervical cancer with adequate tissues were sectioned 
and deparaffinised, followed by HPV DNA extraction and the detection of HR-HPV by real-time multiplex PCR. The 
human β-globin gene was amplified in 119 samples, which were subsequently tested for HPV DNA.

Results HPV was prevalent in 87.4% (104 of 119) cervical cancer cases, 12.6% (15/119) samples tested negative. 
Amongst cervical cancer cases, HPV 16 genotype was the most frequent type accounting for 53.8% (56 /104), 
followed by other HR-HPV genotypes 17.3% (18/104), and HPV genotype 18 was 15.4% (16/104). Furthermore, 
multiple HPV infections involving HPV 16 and /or 18 was detected in 14 cases as follows: HPV genotypes 16 and 18 
(3.8%, 4 /104), HPV 16 and other HR-HPV (6.7%, 8/104), and HPV 18 and other HR-HPV (1.9%, 2/104). A significant 
association between age and diagnosis with cervical cancer (p = 0.02), and HPV genotype 16 (p = 0.04) was observed.

Conclusion There was no difference in the distribution of HPV 16 and 18 genotypes in cervical cancer cases in The 
Gambia in comparison with the global distribution. However, the high prevalence of cervical cancer cases with other 
HR-HPV, and combined infections of HPV 16 with other HR-HPV genotypes seen in this study, clearly shows that the 
nonavalent HPV vaccine could be more beneficial for The Gambia. This study provides The Gambia with a baseline 
data to use in policy decisions regarding future evaluation of the quadrivalent HPV vaccine in the country.
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Background
Globally, cervical cancer is the fourth most common 
cancer among women with over 604,000 new cases and 
approximately 340,000 deaths estimated to have occurred 
in 2020 [1]. Additionally, cervical cancer in developing 
countries accounts for more than 85% of the global esti-
mated cervical cancer deaths [1]. Furthermore, an esti-
mated 110,300 cervical cancer cases have been reported 
to occur in sub-Saharan African in 2020 [2]. The high 
cases of cervical cancer observed in developing countries 
may be attributed to low awareness and limited resources 
to successfully implement nationwide screening pro-
grams. Furthermore, the global mortality rate reported 
from cervical cancer is almost 10 times greater in the 
developing countries than in developed countries. This 
is mainly due to late presentation combined with inad-
equate access to cancer chemotherapy [3].

In the Gambia, cervical cancer ranks as the most fre-
quent cancer among reproductive aged women 15–44 
years with an age standardised incidence rate of 42.9 
and age standardised mortality rate of 33.9 per 100,000, 
respectively [4]. Current estimates indicate that every 
year 286 women in the Gambia are diagnosed with cervi-
cal cancer and approximately 70% die from the disease.

Persistent infection with high-risk human papillomavi-
rus (HR-HPV) genotypes has been identified as the cause 
for the development of approximately 95% of cervical 
cancer cases [5]. There are at least 15 HR-HPV genotypes 
that are known to be associated with cervical cancer, 
namely: HPV 16,18, 31,33,35,39,45,51,52,53,56,58,59,66 
and 68 [6]. In an attempt to reduce the burden of HPV 
infection, three recombinant HPV prophylactic vaccines 
have been developed: a bivalent vaccine that targets HR-
HPV genotypes16, 18, a quadrivalent vaccine against HR-
HPV 16, 18 and low risk (LR) HPV 6 and 11, and Gardasil 
9, which targets 7 HR-HPV genotypes 16, 18, 31, 33, 45, 
52, 58 and two LR-HPV, 6 and 11. HPV16 and HPV18 
genotypes have the strongest association with cervical 
cancer with international studies reporting their pres-
ence in about 70% of cervical cancers [7]. Furthermore, 
the distribution of other HR-HPV genotypes among cer-
vical cancers across continents and even within Africa 
has been reported [8–13].

The Gambia is a small country situated in West Africa 
with a population size of less than 2.5 million; it is divided 
into namely: Banjul (the capital city). Kanifing Municipal 
Council (KMC), West Coast Region (WCR), Lower River 
Region (LRR), North Bank Region (NBR), Central River 
Region (CRR), and Upper River Region (URR). Both 
Kanifing Municipal and West Coast Region are closer to 
the capital city, Banjul. The Gambia has different ethnic 

groups with Mandinka, Wolof, and Fula being the main 
ethnic groups The quadrivalent HPV vaccine was intro-
duced in the Gambia in 2019 targeting girls aged 9–14 
years residing in the Kanifing Municipality and the West-
ern Region. A vaccine coverage of 83% was achieved for 
the first dose. However, in 2021, the second dose cover-
age was about 30%, which was below the expected target.

In the Gambia, studies have shown that the most cir-
culating HR-HPV was HPV 52 and 51 genotypes [14]. 
Similarly, a study carried out in Senegal, the country that 
the Gambia only shares border with, also reported HPV 
52 and 31 genotypes [16] and in Ghana, HPV 52 and 56 
genotypes were reported [17]. However, in Nigeria, HPV 
35 and 16 genotypes were reported as the most circulat-
ing genotypes [18].

The distribution pattern of HR-HPV for the Eastern 
and Southern African countries is slightly different. HPV 
16 were amongst the most circulating genotypes reported 
as compared to that of the West African countries. A 
systematic review and meta-analysis study carried out 
on sub-Saharan African women showed that HPV 16, 
52,18,39, and 31 genotypes are widely distributed in East 
Africa, whilst HPV 16, 52,18, 56 and 58 genotypes were 
reported for Southern African countries [19]. Further-
more, the global circulating HR-HPV distribution also 
varies from that of the African regions as HPV 16 and 18 
genotypes are reported, globally [20, 21].

Although, an urban study found that other HR-HPV 
genotypes are the most circulating HPV genotypes in the 
Gambia [14], this is the first baseline study characteris-
ing HPV genotypes in archived formalin fixed paraffin 
embedded (FFPE) biopsy cervical cancer tissues. The 
primary objectives of this study were to retrospectively 
assess the prevalence of HPV in archived FFPE cervical 
biopsy tissues with cervical cancer and to determine if 
the circulating other HR-HPV genotypes are responsible 
for causing cervical cancers in the Gambia. The study 
also aims to determine whether there is any difference in 
the distribution of HR-HPV genotypes in cervical cancer-
ous cases in the Gambia in comparison with the global 
distribution of HPV 16 and 18 genotypes.

Method
Sample selection and preparation
The Edward Francis Small Teaching Hospital (EFSTH) 
is the only tertiary referral hospital for patients or speci-
mens with any form of suspected cancer in The Gambia. 
The Pathology department maintains a register where 
all received and processed tissue samples are recorded. 
This register was searched to identify all the forma-
lin-fixed paraffin embedded (FFPE) blocks of cervical 
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tissues diagnosed histologically with high grade pre-
cursor lesion (CIN III, high grade squamous Intraepi-
thelial lesion (HSIL), or carcinoma in situ) or cervical 
cancer (adenocarcinoma, adenosquamous carcinoma 
or any form of squamous cell carcinoma) between Janu-
ary 2013 to December 2022. The retrieved FFPE blocks 
together with their Haematoxylin & Eosin (H&E) stained 
slides were examined for cancerous tissues and verified 
by the department pathologist. FFPE samples that were 
confirmed to contain adequate cancerous tissues were 
selected. For H &E slides that were inconclusive, a new 
section was cut, stained and reviewed.

Inclusion criteria
All FFPE cervical cancer tissue blocks that are attached to 
the cassette, properly stored, have adequate tissue mate-
rial, and have all the relevant information such as age, 
address, ethnicity, diagnosis stated were included. Once 
the inclusion criteria were met, patients ‘identifiable data 
was anonymised using study codes.

Exclusion criteria
All archived Atypical Squamous Cells of Undetermined 
Significance (ASCUS), CIN1/2 cases, inadequate tis-
sue material, and those with missing information were 
excluded. Furthermore, all samples that failed to amplify 
the human β-globin gene and those with indeterminate 
results after DNA extraction and analysis were further 
excluded.

Tissue sectioning
A total of 338 FFPE tissue samples with either HGSIL or 
cervical cancer were retrieved from the pathology depart-
ment. Out of the 338 FFPE blocks, 223 were adequate for 
sectioning (Fig.  1). Prior to sectioning the tissues, the 
microtome stage and forceps were cleaned with xylene 
followed by ethanol, to avoid cross-contamination from 
other specimens. For each FFPE block, a fresh blade and 
a new container of water for floating sections was used. 
Sixty (60  μm) micron of tissue samples were sectioned 
from each FFPE block and placed into their correspond-
ing labelled 1.5 mL Eppendorf tube for DNA extraction.

HPV DNA extraction
The human papillomavirus nucleic acid was extracted 
from the FFPE samples using the AmpFire HPV Screen-
ing kit (Atila Biosystems). Briefly, the extraction process 
consists of lysing of the 60  μm tissue samples with 150 
mL solution A (Catalog number PRMVR − 10), the tube 
was vortexed for 30 s to dissolve the paraffin. Fifty (50 µL) 
microlitre of 1x lysis buffer was added (1x lysis buffer was 
prepared according to the manufacturer’s guideline). The 
tubes were vortexed for 10 s to mix prior to spinning to 
obtain optimal sample lysis. The tubes were incubated in 

a 95OC dry heat block for 1 h 30 min with a brief spun 
after the first 45  min of incubation. After the incuba-
tion, the tubes were allowed to cool at room temperature, 
vortexed and briefly spun. The supernatant contain-
ing the purified nucleic acid was transferred into sterile 
labelled microtubes for HPV detection and genotyping. 
The extraction process was quality controlled by includ-
ing molecular grade water in the extraction process to 
serve as template extraction blank control in each batch 
of samples extracted.

HPV detection and genotyping
HPV detection was carried out using AmpFire HPV 
16/18/HR assay (Atila Biosystems, Line gene 9200). It 
allows simultaneous identification of HPV 16 and 18 and 
grouped the rest of the HR-HPV (31, 33, 35, 39, 45, 51, 
52, 53, 56, 58, 59, 66, 68) as other HR-HPV. The AmpFire 
test system uses HR- HPV specific primers and fluores-
cent probes that amplifies regions of the viral genomic 
DNA including regions of the late (L1) and the early (E6/
E7) gene proteins under isothermal conditions. The mul-
tiple proteins detected by the system helps to improve 
the sensitivity of the test. The kit comprises the Reac-
tion Mix (with buffer, enzymes, and dNTPs), Primer Mix 
(with primers and probes), Positive and Negative Con-
trols. Each assay includes a negative and positive control 
to establish the quality of the assay performance and to 
rule out contamination.

The Mastermix reaction was prepared according to the 
manufacturer’s guideline, and this was well mixed after 
preparation. Twenty (20 µL) microlitre of the mastermix 
reaction was dispensed into each labelled PCR tubes. 5 
µL of the extracted DNA collected from the bottom layer 
was transferred to the corresponding PCR tubes. Five (5 
µL) microlitre of the test kit Positive and Negative Con-
trols were added to their corresponding labelled PCR 
reaction tubes, respectively. In addition to the test kit 
Positive and Negative Controls, a molecular grade water 
was tested as an in-house Negative Control. All the reac-
tion tubes were capped and gently vortexed to mix all the 
reagents, followed by a brief spun to bring down all liquid 
to the bottom of the wells. The PCR tubes were subse-
quently placed into the sample holder in the Atila Biosys-
tem real-time PCR machine, and the reaction was run at 
60oC for 75  min. The results were interpreted based on 
real-time fluorescent detection of the specific labelled 
probes CY5, ROX, FAM, and HEX for HPV16, HPV18, 
other HR-HPV, and the human β-globin gene (internal 
control, IC), respectively. Samples that failed to amplify 
the human β-globin gene were classified as inadequate or 
invalid test result. All inadequate and HPV negative sam-
ples were rescreened twice using a new sectioned tissue.
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Data analysis
Data was entered into the Epi-Info version 7 (https://
www.cdc.gov/epiinfo) software and analysed using IBM 
SPSS version 21.0. Analysis was primarily descriptive 
with proportions of HPV-16, 18, and other HR-HPV 

types detected in the cancer tissues. Categorical variables 
were expressed in frequencies and percentages. Fisher’s 
Exact test was used to determine association between 
age and cervical cancer diagnosis, and the different HPV 

Fig. 1 Sample sectioning and human papillomavirus (HPV) testing from archived FFPE tissue blocks, received in Department of Laboratory Medicine, 
Histology unit, EFSTH
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genotypes variables at a 95% confidence interval (CI) and 
p-value of ≤ 0.05 were considered statistically significant.

Results
The mean age of the 338 women that samples were col-
lected from was 50.4 (SD ± 12.6, range 13–85) years. Out 
of the 338, 326 (96.4%) of them were diagnosed with cer-
vical cancer; 300 (92%) of these cancers were squamous 
cell carcinoma, 14 (4.3%) adenocarcinoma, 11 (3.4%) 
carcinoma in-situ and 1 (0.3%) with CIN III with high 
degree of invasive suspicious of invasive carcinoma.

Of the 119 samples that were adequate for HPV DNA 
screening, 104 were HPV positive and 15 were HPV neg-
ative, thus giving HPV positivity rate of 87.4% (104/119). 
All infections involving HPV 16 and HPV 18 genotypes, 
as single infections, accounted for 69.2% of the cervical 
cancer cases. As single infections, HPV 16 accounted for 
53.8% (56/104) of the HPV positive cervical tissues, and 
HPV 18 accounts for 15.4% (16/104), (Table  1). All the 
remaining 13 HPV genotypes grouped together as other 
HR-HPV accounts for 17.3% (18/104). Furthermore, 
Multiple infections involving HPV 16 and/or 18, were 
as follows: HPV16 and 18 genotypes (3.8%, 4/104), HPV 
genotype 16 and other HR-HPV (6.7%, 8/104), HPV 18 
and other HR-HPV (1.9%, 2/104).

A majority 93% (97/104) of the HPV positive cervical 
samples were diagnosed with squamous cell carcinoma 
and had HPV 16 as the more prevalent genotype (54.6%, 
53/97), followed by other HR-HPV (18.6%, 18/97), and 
HPV 18 accounting for 14.4%, (14/97) of the squamous 
cell carcinoma cases, respectively (Table 1).

HPV distribution amongst the different age groups 
showed HPV 16 related cancer was more prevalent 

among 43 − 53-year-old (18.3%), followed by 32–42-year 
aged group (14.4%) (Table 3). The results also showed that 
39% of the cervical cancer biopsies that were HPV posi-
tive were from the Mandinka ethnicity, followed by the 
Jola (20%). The distribution of cervical cancer cases in the 
different regions of the country showed that the major-
ity of cases received for the study, 46.2% (156/338) were 
from the West Coast Region (WCR) and 30.7% (104/338) 
from KMC. Fewer cervical cancer cases were recorded 
for regions that are further away from the EFSTH, 
Pathology Department; 7.1% (24/338) North Bank, 5.1% 
(17/338) Lower River, 3.6% (12/338) Central River and 
4.1% (14/338) for Upper River (Table 2). Of samples with 
adequate DNA from these regions, the proportion of HR-
HPV in descending order were as follows: 50.9% (53/104) 
for WCR, 28.8% (30/104) KMC, 6.7% (7/104) LRR, 5.8% 
(6/104) NBR, 2.9% (3/104) URR, 2.9% (3/104) Banjul, and 
1.9% (2/104) CRR, respectively (Table 2).

A cross-tabulation analysis showed there was a sig-
nificant association between participants’ age with their 
diagnosis with cervical cancer (p = 0.02) and HPV geno-
type 16 (p = 0.04) (Table  3). However, no significant 
association between ethnicity (p = 0.62), residential area 
(p = 1.00) of the participants and their diagnosis with 
cervical cancer, HPV result and HPV genotype were 
observed. The participants within the ages 43–53 years 
had the highest frequency (n = 100, 29.6) of cervical can-
cer diagnosis and with HPV Genotype 16 (n = 19, 18.3%) 
as the most prevalent type. Fewer HPV positive cervi-
cal cancers were observed in the older age group (76–86 
years) (Table 3).

Table 1 Distribution of HR-HPV genotypes in histologically diagnosed cervical cancer cases and patients’ age
Squamous cell carcinoma Adenocarcinoma Carcinoma in-situ Total
HPV positive cases 
(n)

HPV Preva-
lence (%)

HPV positive 
cases (n)

HPV Preva-
lence (%)

HPV positive 
cases (n)

HPV Prev-
alence 
(%)

HPV positive 
cases (n)

HPV 
Preva-
lence 
(%)

All 97/104 93.3 5/104 4.8 2/104 1.9 104/119 87.4
Age (years)
21–31 3/97 3.1 0 0 0 0 3/104 2.9
32–42 27/97 27.8 1/5 20.0 2/2 100 30/104 28.8
43–53 28/97 28.8 1/5 20.0 0 0 29/104 27.9
54–64 23/97 23.7 1/5 20.0 0 0 24/104 23.1
65–75 14/97 14.4 1/5 20.0 0 0 15/104 14.4
76–86 2/97 2.1 1/5 20.0 0 0 3/104 2.9
HPV type
16 53 54.6 1 20.0 2 1.9 56 53.8
18 14 14.4 2 40.0 0 0 16 15.4
16 /18 4 4.1 0 0 0 0 4 3.8
16/others-HR-HPV 7 7.1 1 20.0 0 0 8 6.7
18/ others-HR-HPV 1 1.0 1 20.0 0 0 2 1.9
Others-HR-HPV 18 18.6 0 0 0 0 18 17.3
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Discussion
Persistent infection with high -risk HPV genotypes has 
been identified as the most important aetiologic agent 
in the pathogenesis of cervical cancer [22]. Although, 
geographical variations in the prevalence of HPV DNA 
in cervical cancer biopsies, has been reported world-
wide, the overall prevalence has been reported to be 
approximately 95% [23, 24]. In this cross-sectional study 
of women diagnosed with cervical cancer from 2013 to 
2022, HPV prevalence was found to be 87.4% in the anal-
ysed cervical cancer tissues with HPV 16 genotype being 
the most frequent type detected (53.8%), followed by 
other HR-HPV genotype (17.3%), and HPV 18 genotype 
accounting for (15.4%) (Table  1). In addition, the com-
bined prevalence of HPV 16 and 18 genotypes accounts 
for approximately 70% of the cervical cancer cases diag-
nosed in this study. However, a low HPV 16 carriage 
rate was observed in cervical swabs from reproductive 
aged women from Bah Camara et al. (2018) study [14]. 
Their study identified other HR-HPV genotypes as the 

most common circulating type in urban Gambia. The 
high HPV prevalence rate of 87.4% found in this study is 
similar to other studies conducted in the neighbouring 
country, Senegal (90.0%), and in Nigeria (90.7%) [25, 26]. 
In addition, HPV studies carried out on FFPE samples in 
Malawi and South Africa also reported a high prevalence 
rate of 97.0% and 92.0%, respectively [27, 28]. However, 
countries including Poland and Iran reported a lower 
HPV prevalence rate in cervical cancer [29, 30]. These 
differences in HPV prevalence in cervical cancer could 
be attributed to several factors which may include geo-
graphical variations, quality and quantity of samples, 
sensitivity and specificity of the methods used for DNA 
extraction and HPV detection [31, 32].

The high prevalence (53.8%) of HPV16 reported in 
this FFPE study was consistent with other studies, as this 
genotype is the most prevalence type reported, globally 
[33–36]. Epidemiological, clinical, and molecular stud-
ies have shown that HPV 16 and HPV18 genotypes are 
combinedly responsible for almost 70% of cervical can-
cers [36, 37]. The combined prevalence rate (69.2%) of 
HPV 16 (53.8%) and HPV 18 (15.4%) genotypes reported 
in this retrospective cross-sectional study corresponds 
to the estimate of the global distribution of these geno-
types responsible for causing cervical cancers, world-
wide. They are the most prevalent and most potent 
carcinogenic viruses, and their probability of disease 
progression and persistence is significantly higher than 
other high risk HPV genotypes [38]. Furthermore, in the 
97 tissues diagnosed with squamous carcinoma, HPV 
16 genotype accounts for 54.6% (53/97) (Table  1). This 
result agrees with that of Wall et al., carried out in the 
Gambia [15] and Missaoui et al., carried out in Tunisia, 
North Africa [39]. Both studies found that HPV 16 is the 
most frequent genotype among invasive squamous cell 
carcinomas. However, some studies have reported that 

Table 3 Association between Age, HPV genotype and cervical Cancer
Variable Age in years

n (%)
Fisher’s exact test P-value

21–31 32–42 43–53 54–64 65–75 76–86
Diagnosis (n = 338) 11.4 0.023*
Cervical Cancer 11 (3.3) 82 (24.3) 100 (29.6) 79 (23.4) 45 (13.3) 9 (2.7)
Not Cervical Cancer 1 (0.3) 4 (1.2) 3 (0.9) 3 (0.9) - -
HPV Result (n = 119) 2.4 0.790
Positive 3 (2.5) 30 (25.2) 29 (24.4) 24 (20.2) 15 (12.6) 3 (2.5)
Negative - 3 (2.5) 6 (5.0) 3 (2.5) 2 (10.5) 1 (0.8)
HPV Genotype (n = 104)
HPV 16 1 (0.9) 15 (14.4) 19 (18.3) 10 (9.6) 11 (10.6) - 16.04 0.041*
HPV18 1 (0.9) 7 (6.7) 2 (1.9) 4 (3.8) 2 (1.9) - 4.8 0.564
HPV 16 /18 - 1 (0.9) 2 (1.9) 1 (0.9) - - 1.3 0.971
HPV 16 /other HR-HPV - - 4 (4.8) 2 (1.9) 1 (0.9) 1 (0.9) 6.41 0.379
HPV 18 / other HR-HPV - - - 1 (0.9) - 1 (0.9) 18.95 0.004*
Other HR-HPV 1 (0.9) 7 (6.7) 2 (1.9) 6 (5.8) 1 (0.9) 1 (0.9) 6.06 0.416

Table 2 Distribution of HR-HPV amongst cervical cancer cases in 
the different regions of The Gambia
Region Total number 

of cervical 
cancer cases

Total number 
with adequate 
DNA

Total 
HR-HPV 
Positive

Total 
HR-HPV 
Negative

Banjul 11 (3.2) 4 (3.4) 3 (2.9) 1 (6.7)
KMC 104 (30.7) 32 (26.9) 30 (28.8) 2 (13.4)
WCR 156 (46.2) 53 (44.5) 53 (50.9) 0 (0.0)
NBR 24 (7.1) 17 (14.3) 6 (5.8) 11 (73.3)
LRR 17 (5.1) 7 (5.9) 7 (6.7) 0 (0.0)
CRR 12 (3.6) 2 (1.7) 2 (1.9) 0 (0.0)
URR 14 (4.1) 4 (3.4) 3 (2.9) 1 (6.7)
Total 338 119 104 15
KMC - Kanifing Municipal Council; WCR – West Coast Region; NBR – North Bank 
Region; LRR – Lower River Region; CRR – Central River Region; URR – Upper River 
Region
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other HR-HPV genotypes other than HPV 16 are most 
common HPV type detected in cervical cancer [40, 41]. 
A study carried out in Parakou, Benin Republic, reported 
that HPV 16 genotype was not detected in any of the 
cervical cancer cases, and HPV 39 was the most com-
mon genotype detected in their study [41]. This could be 
due to geographical variation and /or genotype specific 
replacement as 15% of cervical cancers are reported to be 
caused by other HR-HPV [42].

An observation in this study was the high proportion 
(17.3%) of cervical cancers with other HR-HPV geno-
types and (6.7%) combined infections of HPV 16 with 
other HR-HPV genotypes found in the cervical cancer 
tissue samples. This finding agrees with the result from 
Bah Camara et al., [14] study that found other HR-HPV 
genotypes in cervical samples of HIV positive women 
diagnosed with cervical cancer in The Gambia [43]. 
Other studies have also shown that apart from HPV 16 
and 18 genotypes, other HR-HPV genotypes that the 
quadrivalent HPV vaccine does not offer protection 
against causes cervical cancers [42]. Although, the Gam-
bia is currently administering the quadrivalent vaccine 
which targets HPV genotypes 6, 11, 16 and 18, there is a 
need to switch to the nonavalent HPV vaccine which tar-
gets an additional 5 other HR-HPV genotypes (HPV 31, 
33, 45, 52, and 58) which are associated of causing 15% of 
cervical cancers, globally [42].

HPV DNA negative results was found in 12.6% (15/119) 
histologically diagnosed cervical cancer cases. This could 
be due to the rare cases of non-HPV related cervical can-
cer or integration of the viral genome into the host chro-
mosome, which could lead to changes in the genes the 
PCR primers target.

Of the 338 cervical cancer cases histologically diag-
nosed in The Gambia, cervical cancer was most common 
in 43–53-year aged women (29.6%, 100/326). However, 
HPV related cervical cancer was more prevalent in the 
32–42 year (28.8%, 30/104), followed by 43–53 year 
(27.9%, 29/104) aged women. This finding further shows 
that women that are mostly affected with cervical cancer 
in the Gambia are in their mid-adult lives (32–53 years) 
and possibly having young families. A significant asso-
ciation was found between cervical cancer diagnosis and 
age (p = 0.02) and HPV genotype16 (p = 0.04) (Table  3). 
Although, no significant association was found between 
HPV genotype, cervical cancer diagnoses and ethnic-
ity (p = 0.62), HPV related cervical cancer was mostly 
detected (39.4%) in the Mandinka ethnicity. However, 
in Bah - Camara et al., [14] study, circulating HPV was 
found to be more prevalent (31.3%) in the Fula ethnic-
ity, whereby HPV related cervical cancer was found to 
be 16.3% in the Fula ethnicity in this study. The dispro-
portionate distribution of HPV related cervical cancer 
in the different ethnicity could be multifaceted, which 

could include late access to early screening, treatment 
and management of precancerous lesions. Another inter-
esting finding from this study was that less histologically 
diagnosed cervical cancer cases was observed for the 
Northern, Central, and Upper Regions of the country 
compared to the Western (50.9%) and (28.8%) Kanifing 
Municipal Regions. These differences could be attrib-
uted to several factors among which include access, and 
proximity of the only Histopathology department in the 
country, which is situated at the teaching hospital in Ban-
jul, the capital city. The low (3.2%, 11/338) histologically 
diagnosed cervical cancer cases observed in the capital 
city could also be attributable to residents having access 
to early cervical cancer screening and timely pre cancer 
management, which is also offered in the teaching hospi-
tal in Banjul. This highlight the need to decentralise cer-
vical cancer screening in the country for easy access and 
management of precancerous lesions, and prompt treat-
ment options.

Conclusion
This study showed that the overall frequency of HPV 
genotypes detected in women with cervical cancer in The 
Gambia was high. HPV 16, other HR-HPV, and HPV 18 
genotypes were responsible for causing cervical cancer. 
The combination of HPV 16 and other HR-HPV geno-
types were also observed. In view of these results, the use 
of the Gardasil-9® (nonavalent) vaccine could provide a 
more effective cervical cancer prevention in The Gambia. 
Furthermore, monitoring the changes in HPV genotype 
distribution will allow ongoing assessment of the impact 
of the quadrivalent vaccine and potential, but unlikely, 
type replacement. This baseline data will help policy 
makers and implementers in policy decisions regarding 
future evaluation of the quadrivalent HPV vaccine in the 
Gambia. The data will also contribute to the literature 
on other HR-HPV genotypes causing cervical cancers in 
Africa and other continents.

Study limitations
One of the study limitations is failure to amplify the 
human β-globin gene in a high number of FFPE samples. 
This could be attributed to the long storage of the sam-
ples. Some studies have elucidated difficulties in depar-
affinising and extracting DNA from long storage FFPE 
samples. Another limitation encountered in this study 
was the poorly embedded tissues, not attached on the 
cassette or had little embedded tissues, which made tis-
sue sectioning impossible. These samples were excluded 
from the study; therefore, the proposed sample size was 
not achieved. Furthermore, future work is needed to 
determine the genotype specific of the other HR-HPV 
detected in the cervical cancer FFPE tissues.
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