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Abstract 
Introduction: Human papillomavirus (HPV) infection remains the most 
common cause of cervical intraepithelial neoplasia. The objective of this study 
is to evaluate the sensitivity and predictive value of the HPV test associated 
with the cervico-uterine smear in the screening of cervical intraepithelial 
neoplasia in our environment. Methodology: This is a descriptive cross-sec- 
tional study of 625 women who consulted in the department of gynecology 
for cervical cancer screening, of whom 300 received an HPV test; during the 
period from January the 1st to December 31st, 2018 at Panzi general refer-
ence hospital (South-Kivu, DRC). Data analysis was done using Epi Info ver-
sion 7 software. Results: For all respondents (n = 625), the cervico-uterine 
smear was normal in 82.88%, inflammatory in 2.4% of cases and with cellular 
atypia in 14.72%. The HPV test was positive in 87 respondents against 213 
negatives cases, i.e. a prevalence of HPV of 29% [95% CI: 23.9% - 34.5%]. 
Among women with precancerous lesions, 27.6% had HPV infection; among 
those with normal smears, 29.3% of them had HPV infection; however, this 
difference was not statistically significant. Patients with dysplastic lesions, 
31.3% had genotypes with very high carcinogenic potential; and for those 
with a normal Pap smear, 45.1% had genotypes with very high carcinogenic 
potential; however, this difference was also not statistically significant. Con-
clusion: The human papillomavirus test remains a very important indication 
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in the detection of cervical intraepithelial neoplasia, its sensitivity remaining 
clearly superior to that of cytology, especially for high grade lesions. 
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1. Introduction 

Cervical cancer is the second most Common cancer in women worldwide with 
approximately 500,000 new cases per year and 250,000 deaths. Approximately 
85% of these cases occur in developing countries where women do not have 
access to routine screening, while in very high income regions, such as Europe, 
cervical cancer is only the seventh deadliest cancer in women, with around 
50,000 new cases per year and 22,000 deaths and 175,000 are carriers (either 
symptomatic or not) [1]. 

In low-income regions, such as West Africa, the death rate is estimated at 23 
per 100,000, compared to a rate of 2.1 in Western Europe, 1.9 in North America 
and 1.7 in Australia and New Zealand [2]. The difference in incidence between 
high and low income countries is mainly attributed to differential access, effec-
tive screening and precancerous or preventive treatment. Human Papillomavirus 
is the most common cause of cervical cancer; it can also lead to cancers of the 
oropharynx, vagina, vulva, penis and anus. It is estimated that 14 million Amer-
icans were newly infected with HPV in 2019 [3]. 

Cervical cancer, a formidable pathology, is however prevented by screening; 
provided, it is carried out early. Screening can be done by two methods, either a 
cervical smear (cytology) or an HPV-DNA test [1] [4]. 

The advantages of the HPV test over cytology have been widely discussed in 
the literature. The HPV test can identify women with a high grade of neoplasia 
or those likely to develop this form within six months. Its sensitivity seems to be 
significantly higher than that of cytology [5]. Pap smear screening programs 
continue to be practiced and significantly reduce the incidence of cervical cancer 
and its mortality, especially in countries with high population coverage [6]. 
However, one of the limitations of cytology-based screening is its low sensitivity 
detecting of dysplastic lesions in cervical cancer (intraepithelial neoplasia CIN ≥ 
2). In addition to the need for repeated screening at short intervals, there is a 
high probability that false negative results will be repeated [6]. 

Screening of the human papillomavirus as the causative agent of cervical can-
cer was first proposed in 1990, before the era of vaccination, in order to improve 
the prevention of this formidable tumor pathology [6]. Thus, to minimize the 
risk of this disease, it is currently recommended to carry out a cytological ex-
amination every three years between 15 and 30 years; the HPV test is applied 
from the age of 30 to 65 years, and this three years after the last normal cytolog-
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ical examination [7]. 
Thus, with the aim of increasing awareness of cervical cancer screening, we 

decided to conduct this study, the objective of which is to assess the sensitivity 
and predictive value of the HPV test associated with uterine cervical-smear in 
screening for intraepithelial neoplasia of the cervix in our environment. 

2. Methodology 
2.1. Study Type and Population 

This is a descriptive cross-sectional study carried out in women followed in gy-
necological consultation for cervical cancer screening during the period from Janu-
ary 1st to December 31st, 2018 at Panzi General Reference Hospital (South-Kivu, 
DRC). 

Out of a total of 625 women registered and from whom a Cervico-uterine 
smear had been taken in compliance with all ethical considerations, 300 were 
able to benefit from a screening test for human papillomavirus infection whose 
test was found positive in 87 women. 

Pregnant women, those already receiving treatment for cervical cancer, those 
who had not been screened for papillomavirus and those who refused to answer 
the questionnaire were excluded from the study. 

2.2. Variables 

The study variables were as follows: 
Dependent variables: 
1) HPV Infection: We tested all women in our study sample for HPV infec-

tion. We have grouped them into positive HPV and negative HPV; 
2) Genotyping: the results made it possible to describe the genotypes accord-

ing to their carcinogenic potential in groups of genotypes with very high carci-
nogenic potential K++ (those comprising genotypes 16 and/or 18) and that of 
genotypes with high carcinogenic potential K+ (other types than 16 and/or 18). 

Independent variables: cytopathological results grouped into two classes: dys-
plastic lesions including atypical, low and high grade intraepithelial lesions 
(ASC-US + ASC-H + AGC + LSIL + HSIL) which are precancerous and those 
related to normal smear (normal + inflammatory smear which is not a precan-
cerous lesion). 

2.3. Data Analysis 

Data analysis was done using Epi Info version 7 software. Descriptive statistics 
were used to describe the prevalence of HPV infection as well as the types of ge-
notypes found in the respondents. The associations between HPV infection and 
the other factors studied (in terms of proportions observed in the contingency 
tables) were sought by using the Chi-square test (Pearson’s test) and Fisher’s ex-
act test for the variables. Qualitative, the significance level being set at p < 5.  

The same was true for the association between cytological results (dysplastic 
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lesions) and HPV infection on the one hand and the association between geno-
types with high carcinogenic potential and possible risk factors on the other 
hand. 

Ethical considerations were taken into account, as mentioned above, after a 
favorable opinion from the local ethics committee and UNILU. 

3. Results 

For all the respondents (Table 1), the cervical-uterine smear was normal in 
82.88% and inflammatory in 2.4% of cases, while the cytological abnormalities, 
which were found in 14.72% of cases, included 9.44% atypia (8.8% ASC-US, 
0.48% ASC-H and 0.16% AGC), 4.48% low-grade lesions (LSIL) and 0.8% 
high-grade lesions (HSIL). 

The HPV test was positive in 87 respondents against 213 negative cases, it 
means a prevalence of HPV of 29% [95% CI: 23.9% - 34.5%] (Table 2). 

Among women with precancerous lesions, 27.6% had HPV infection; and 
among those with a normal smear, 29.3% had HPV infection; however, this dif-
ference was not statistically significant (Table 3). 

Among the women in whom dysplastic lesions were observed, 31.3% had ge-
notypes with very high carcinogenic potential; and among those in whom the 
smear was normal, 45.1% had genotypes with very high carcinogenic potential; 
however, this difference was not statistically significant (Table 4). 

4. Discussion 
4.1. Cytopathological Aspects 

The Pap smear is the currently recommended screening tool for precancerous  
 
Table 1. Distribution of cytopathological aspects observed in the respondents. 

Cytopathologicalresults Frequency % 

Normal smear 518 82.88 

Inflammatory 15 2.4 

ASC-US 55 8.8 

ASC-H 3 0.48 

LSIL 28 4.48 

HSIL 5 0.8 

AGC 1 0.16 

Total 625 100 

 
Table 2. Prevalence of HPV infection among respondents. 

HPV Frequency Percentage 95% CI 

Positive 87 29.00% 23.90% 34.50% 

Negative 213 71.00% 65.50% 76.10% 

Total 300 100.00%   
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Table 3. Cytological findings and HPV infection. 

 
HPV+ HPV− P 

n % n %  

Precancerouslesions 16 27.6 42 72.4 0.46 

Normal smear 71 29.3 171 70.7  

 
Table 4. Cytological results and genotypes with high carcinogenic potential. 

 
Genotypes K++ Genotypes K+  p 

n % n %   

Dysplasticlesions 5 31.3 11 68.7 1.0204 0.23 

Normal smear 32 45.1 39 54.9   

 
cervical lesions. The technique developed by Papanicolau and Babès is inexpen-
sive, simple and acceptable, painless and reproducible, non-invasive, without 
contraindication [8]. For more than half a century, it has been shown to be ef-
fective, since its inception, invasive cervical carcinoma has seen its frequency 
considerably reduced. However, the biopsy remains the gold standard, it is this 
which confirms the lesions after detection by cytology and orientation by col-
poscopy [8]. Biopsy is therefore indicated in low and high grade cytological le-
sions [8]. 

In our series, cervical uterine smear was normal in 82.88% and inflammatory 
in 2.4% of case, while cytological abnormalities, which were found in 14.7% of 
cases, included: 9.44% atypia (8.8% ASC-US; 0.4% ASC-H and 0.16% AGC); 
4.48% low-grade lesions (LSIL) and 0.8% high-grade lesions (HSIL). Wang JJ et 
al. [9] in China found: normal cervical uterine smear in 71.7% of cases versus 
14.8% of ASCUS; 8.7% LSIL and 2.3% HSIL. Kasap B et al. [10] found, in their 
study in Turkey: a rate of 84.9% of normal cervical uterine smear; 1.55% 
ASC-US; 5.3% LSIL and 4.0% HSIL. Garbuglia AR et al. [11] had the following 
results in Italy: cervical uterine smear normal in 76.4% of cases; ASC-US, LSIL 
and HSIL in 24.4% of cases while Correa CM et al. [12] obtained a normal cer-
vical uterine smear 63.2% of the time in Brazil. Agaba AP et al. [13] noted, for 
their part, in Nigeria: 31.7% of normal FCU; 39.3% of ASC-US; 15.2% LSIL and 
13.8% HSIL. Takamatsu R et al. [14], in Laos, gave the following results: 90.7% 
normal cervical uterine smear; 5.3% ASC-US; 0.6% ASC-H; 2.3% LSIL; 0.9% 
HSIL and 0.07% SCC. 

In view of the results of the aforementioned studies, we can affirm that cervic-
al cytology was normal in the majority of cases in our series. This normality of 
the cervical uterine smear could be explained by the sensitivity of this examina-
tion which is approximately 70% to 80%. 

4.2. Prevalence of HPV Infection among Respondents and  
Genotyping 

The present study found a rate of 29.0% (95% CI 23.90% - 34.50%) of women 
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with a positive HPV test, compared to 71.0% with a negative HPV test. 
This prevalence is similar to that found by Mutombo AD et al. [15] in Kin-

shasa (28.2% positive HPV test, 95% CI 26.1% - 30.3%) and by Traoré I. M. A. et 
al. [16] in Burkina Faso (28% positive HPV test). However, it is much higher 
than the prevalence of HPV infection found in Guyana (19.3%) [17], in the 
United States (15.2%) [18], in rural areas in Argentina (16%) [19] and in rural 
India (10.44%) [20]. However, it remains well below the prevalence found in 
China (54.87%) [21], Equatorial Guinea (60%) [22], Guinea Conakry (51.5%) 
[23], Kenya (44.3%) [24] and Nigeria (37%) [25]. 

The discrepancy between the prevalences observed by the different studies is 
thought to be due to several factors, including the environment, the study popu-
lation concerned, sexual habits as well as the sensitivity and specificity of the 
methods used for the detection of HPV. 

Among women with precancerous lesions, 27.6% had HPV infection; and 
among those with a normal smear, 29.3% had HPV infection; however, this dif-
ference was not statistically significant (Table 3). We can therefore say that the 
normal smear does not exclude infection with HPV, and therefore the risk of 
developing cervical cancer. Our results reiterate the idea of several studies which 
support that the sensitivity of the HPV test in screening for dysplastic lesions of 
the cervix remains significantly higher than that of cytology [5] [26]. 

5. Conclusions 

Human papillomavirus test remains a very important indication in the detection 
of intraepithelial neoplasia of the cervix, its sensitivity remains significantly 
higher than that of cytology, especially for high grade lesions. 

The systematic introduction of this diagnostic tool in our country in general 
and in all women with risk factors for cervical cancer constitutes cornerstones in 
the therapeutic approach of this pathology. 
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