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Abstract: This study aim to identify the expression of resistance to antitumor immunity on cellular and tissue alterations 
predictive of Human Papillomavirus infection as well as to establish the relationship between this resistance and the grades of 
Intraepithelial neoplasms of the cervix in patients from Lubumbashi and Kinshasa in the Democratic Republic of Congo. This is a 
study on cervical biopsies whose diagnosis of intraepithelial neoplasia was confirmed by a routine histopathological examination 
in two pathology laboratories in the Democratic Republic of Congo, or the laboratory of Lubumbashi and the LEBOMA 
laboratory of Kinshasa. The paraffin blocks were selected during a period from March 2017 to March 2020 at the laboratory of 
Lubumbashi and at the LEBOMA laboratory in Kinshasa. Laboratory manipulations were carried out at the molecular pathology 
unit of the LEBOMA Pathological Anatomy and Cytology Cabinet in Kinshasa. Papillomavirus infection was retained by the 
presence of predictive cellular and tissue alterations. The expression of PD-L1 signifies resistance to anti-tumor immunity. The 
following results were observed; A total of 50 cases of intraepithelial neoplasia were recorded in a set of 107 patients with cervical 
lesions, i.e. a frequency of 46.7%. The cytological and histological alterations predictive of papillomavirus infection were 
observed in the following proportions: For cytological changes; koilocytosis was present in 92%, bi-nucleation was observed in 
24% and dyskeratosis was identified in 46%, ie 46, 12 and 23 cases, respectively, out of 50 cases of cervical neoplasia recorded. 
The proportions of histological alterations are presented as follows: 62% of papillomatosis, 86% of acanthosis, 54% of basal 
hyperplasia and 34% of intraepithelial capillaries, i.e. 31, 43, 27 and 17 cases out of respectively. The 50 cases of intraepithelial 
neoplasia of the cervix recorded. PD-L1 expression was observed in 16 cases out of all intraepithelial neoplasia, ie 32% of cases. 
PD-L1 is mainly expressed in high-grade intraepithelial neoplasias, i.e. 81.25% 95% CI=54.35-95.95 and those involving bi-
nucleation (OR=26.66 95% CI=4, 63-153.57, Fisher exact, p<0.01), the intraepithelial capillaries or 37.5%; 95% CI=15.20-64.57. 
It emerges from this study the expression of PD-L1 is not uniform over all the cyto-histological alterations predictive of human 
papillomavirus infection during neoplasias. intraepithelial of the cervix, but it is much more expressed in high-grade intraepithelial 
neoplasias and in those comprising the predictive alterations of Papillomavirus infection like the bi-nucleation and the 
intraepithelial capillary. 
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1. Introduction 

Intraepithelial neoplasia of the cervix is associated with the 
persistence of Papillomavirus infection within epithelial cells of 
the cervix [1–3]. This persistence of Papillomavirus infection is 
due to several mechanisms [4–7] and causes morphological 
changes in the cells of the cervix [8]. In several published 
studies, Papillomavirus infection in the intraepithelial neoplasia 
of the cervix is revealed by indirect molecular biomarkers [9–
12]. Identifying certain indirect biomarkers of Papillomavirus 
infection is part of routine practice in the diagnosis and 
prognosis of intraepithelial neoplasia of the cervix [13–17]. The 
most desired indirect biomarker of Papillomavirus infection in 
cervical intraepithelial neoplasia is P16 INKa; Its overexpression 
has been shown in several studies to be as associated with 
intraepithelial neoplasia of the cervix secondary to high 
carcinological Papillomavirus infection [18–20]. Several other 
authors show that the biomarkers Ki67 and TP53 are also 
considered to be a marker of high oncogenic Papillomavirus 
infection in intraepithelial neoplasia of the cervix [21–23]. 
Further research is focusing on identification of viral 
oncopreteins E6 and E7 as markers of high-risk Papillomavirus 
infection in intraepithelial neoplasia [24–26]. PD-L1 is involved 
in the molecular mechanism of cervical carcinogenesis by 
resistance to anti-tumor immunity of intraepithelial neoplasia 
cells [27, 28]. Most of the published studies on PD-L1 concern 
its identification in invasive or metastatic cancers [29–31]; But 
there are very few published studies on PD-L1 in intraepithelial 
neoplasia of the cervix. These studies evaluated the expression 
of PD-L1 in intraepithelial neoplasia of the cervix [32–35]. In 
addition to molecular biomarkers, persistent Papillomavirus 
infection at the cell level is characterized by morphological 
stigmas [8]. Several morphological stigmas of Papillomavirus 
infection are identified namely koilocytosis, acanthosis, bi-
nucleation, intraepithelial capillaries, dyskeratosis and 
papillomatosis and hyperplasia of the basal layer. Numerous 
published studies show that papillomatosis is a common 
morphological marker of papillomavirus infection [36, 37]. 
Koïlocytosis is considered to be the pathognomonic 
morphological marker of papillomavirus infection [38–40]. 
Several studies demonstrate the existence of relationships 
between some molecular biomarkers and certain morphological 
markers of Papillomavirus infection [39-42]. Most of these 
studies focus on the relationship between P16, Ki 67 and P 53 
with koilocytosis [43, 44]. 

To date, according to the literature available to us, only 
one study on the immunohistochemical biomarkers of 
intraepithelial neoplasia of the cervix has been carried out in 
the Democratic Republic of the Congo and more precisely in 
Kinshasa. This study shows the value of P16 and KI 67 in the 
diagnosis of precancerous lesions [45]. No study published in 
the Democratic Republic of Congo in general and in 
Lubumbashi in particular on the relationship that would exist 
between the morphological stigmas of Papillomavirus 
infection and the expression of the molecular biomarker (PD-
L1) of resistance to anti- tumor immunity in intra-epithelial 

neoplasia of the cervix. The objective of this study is to 
identify the presence of resistance to anti-tumor immunity in 
the cellular and tissue alterations induced by human 
papillomavirus infection and to establish the relationship that 
would exist between this resistant and the grade of 
intraepithelial neoplasia of the cervix. 

2. Method 

2.1. Type of Study 

This is a cross-sectional analytical study based on the 
identification of cyto-histological alterations predictive of 
Papillomavirus infection and expression of PD-L1 on 
cervical biopsies diagnosed with intraepithelial neoplasia 
recorded during this study. 

2.2. Case Selection 

The patients were selected from all patients with cervical 
lesions recorded at the Pathological Anatomy and Cytology 
laboratory of University Clinics in Lubumbashi and at the 
LEBOMA Cabinet in Kinshasa. The selection was made by 
an exhaustive sampling taking into account all the cases of 
biopsy of the uterine cervix diagnosed with intraepithelial 
neoplasia of the cervix recorded during the period of our 
study, i.e. 50 cases out of a total of 107 patients. carriers of 
cervical lesions. We then selected all the paraffin blocks from 
these patients for laboratory manipulations. 

2.3. Inclusion Criteria 

The patients diagnosed with intraepithelial neoplasia of the 
uterine cervix whatever the grade according to the 
histological classification criterion and whose paraffin blocks 
found allowed recutting were included in this study, i.e. a 
total of 50 cases. 

2.4. Exclusion Criteria 

Patients whose cervical biopsies reveal an invasive 
carcinoma or a tumor of the columnar or glandular 
epithelium or cervicitis were excluded from this study. 

2.5. Hematoxylin – Eosin Staining. 

Paraffin sections of approximately 4 microns were stained 
at the LEBOMA Pathological Anatomy and Cytology 
laboratory in Kinshasa by the manual technique of routine 
histological staining, going through the following steps: 

Dewaxing in the xylene bath. 
Nuclear staining with hematoxylin. 
Extranuclear staining with eosin. 
Xylene lightening. 
The assembly of blades. 

2.6. PD-L1 Immunostaining 

PD-L1 immunostaining was performed at the LEBOMA 
Pathological Anatomy and Cytology Laboratory in Kinshasa 
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using the manual immunohistochemistry technique through 
the following steps: 

Making sections of paraffin 4 microns thick. 
Deparaffinization and rehydration of slides. 
Pretreatment unmasking the antigens. 
Antigenic labeling (primary and secondary antibodies). 
Counterstaining with hematoxylin. 
Fixing a cover slip for conservation. 

2.7. Identification of Predictive Alterations of Human 

Papillomavirus Infection 

Cyto-histological changes predictive of human 
papillomavirus infection were looked for under an optical 
microscope on the slides stained with eosin hematoxylin. 
Koilocytosis has been identified by the presence of a clear 
perinuclear halo [46]. Otherwise koilocytosis is absent. The 
presence of bi-nucleation is found when the epithelial cells 
carry two nuclei. Dyskeratosis has been looked for under an 
optical microscope by identifying different keratinization 
disorders, namely para keratosis or hyperkeratosis. 
Papillomatosis is retained when there is a finger-like 
appearance of the hyperplastic Squamous Epithelium. 
Acanthosis is defined by an abnormal multiple stratification 
of the Malpighian layer of the lining epithelium of the 
ectocervix. Basal layer hyperplasia is characterized by 
nuclear hyperchromatism in the cells of the basal layer 
accompanied by multiple stratification of this layer. 
Intraepithelial capillaries are formed by abnormal 
intraepithelial vascular formations. 

2.8. Grade of Intraepithelial Neoplasia 

The histological grade was established by 3 pathologists from 
university clinics in Lubumbashi, following the classification 
criteria for intraepithelial neoplasia proposed by WHO in 2003. 
All 3 grades were retained; or grade 1 when the tissue alterations 
affect only less than the lower third of the epithelial layer; grade 
2 when the histological changes are in more than half of the 
epithelial layer; grade 3 if the tissue alterations involve cells in 
almost all epithelial layers [47, 48]. 

2.9. The Expression of PD-L1 

PD-L1 expression was qualitatively assessed by reading 
under a light microscope of slides incubated with the primary 
PD-L1 antibody [49]. Two results were obtained, either 
positivity (presence of cytoplasmic and membrane labeling 
of epithelial cells) or negativity (total absence of membrane 
or cytoplasmic labeling of epithelial cells). 

2.10. Study Parameters and Statistical Analyzes 

The following parameters were examined in this study: the 
morphological parameter of Papillomavirus infection 
(Koilocytosis, bi-nucleation, Dyskeratosis, Acanthosis, 
Papillomatosis, Intraepithelial capillaries and Basal layer 
hyperplasia), the grade of neoplasia and the molecular 
parameter of resistance to anti-tumor immunity (expression 
of PD-L1). 

Statistical analyzes were done on a Compaq CQ58 laptop. 
Epi Info 2011 software which was used for data encoding 
and processing. The proportions were expressed as a 
percentage. The 95% confidence interval, odds ratio, and 
Fisher's exact test were used to compare the results. 

3. Results 

3.1. Frequency of Intraepithelial Neoplasia of the Cervix in 

Patients with a Cervical Lesion 

The frequency of intraepithelial neoplasms recorded in this 
study was 50 cases out of 107 cervical biopsies, or 46.7%. 
Table 1 illustrates these observations. 

Table 1. Frequency of intraepithelial neoplasia of the cervix in patients with 

cervical lesions (n=107). 

 Number % 

Intra-epithelial Neoplasia 50 46,7 
Other cervicals lesions 57 53,3 
Total 107 100 

3.2. Distribution of Intraepithelial Neoplasia of the Cervix 

According to PD-L1 Expression 

PD-L1 expression in intraepithelial neoplasia was 
identified in 16 cases or 32% of cases with a 95% confidence 
interval. (Table 2) 

Table 2. Frequency of PD-L1 expression in cervical intraepithelial 

neoplasms. (n=50). 

PD-L1 Expression Number % 

Positive 16 32,00% 
Négative 34 68,00% 
Total 50 100,00% 

3.3. Distribution of Cytological Alterations Predictive of 

Papillomavirus Infection in Intraepithelial Neoplasms 

of the Cervix 

The various cytological alterations predictive of 
papillomavirus infection have been observed in the following 
proportions in intraepithelial neoplasms of the cervix; 
koilocytosis was identified in 46 cases or 92% of cases with 
an interval. The presence of binucleated cells was detected in 
12 cases or 24% of cases. The presence of dyskeratotic cells 
within intraepithelial neoplasms was identified in 23 cases, ie 
46%. (Table 3) 

Table 3. Frequency of cytological alterations predictive of papillomavirus 

infection in intraepithelial neoplasms of the cervix (n=50). 

Cytological alterations 
Presence Number 

(%) 

Absence Number 

(%) 

Koïlocytosis 46 (92) 4 (8) 
Bi nucleation 12 (24) 38 (76) 
Dyskératosis 23 (46) 27 (54) 

3.4. Association Between the Presence of Koilocytosis and 

PD-L1 Expression 

In cervical intraepithelial neoplasms with koilocytosis, 
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PD-L1 was expressed in 28.3% (n=13 of 46); In those 
without koilocytosis, PD-L1 was expressed in 75.0% (n=3 of 
4) of PD-L1, but this difference was not statistically 
significant (OR=0.13, 95% CI=0, 01-1.38, Fisher exact, 
p=0.09) (Table 4). 

Table 4. Koilocytosis and PD-L1 in intraepithelial neoplasms of the cervix 

(n=50). 

Koïlocytosis PD-L1 Positive PD-L1 Negative Total 

Presente 13 (28,3%) 33 (71,7%) 46 (100%) 
Absente 3 (75,0) 1 (25,0%) 4 (100%) 
Total 16 34 50 

OR=0,13, IC 95%=0,01-1,38, exact Fisher, p=0,09. 

3.5. Association Between Bi Nucleation and PD-L1 

Expression 

In cases of intraepithelial neoplasia of the cervix 
containing the binuclear cells, PD-L1 was expressed in 
83.3% (n=10 of 12); In those without bi-nucleation, PD-
L1 was expressed in 15.8% (n=6 of 38) of PD-L1. This 
difference was statistically significant (OR=26.66 95% 
CI=4.63-153, 57, Fisher exact, p <0.01) (Table 5). 

Table 5. Bi-nucleation and PD-L1 in intraepithelial neoplasias of the cervix 

(n=50). 

Bi nucleation PD-L1 Positive PD-L1 negative Total 

Presente 10 (83,3%) 2 (16,7%) 12 
Absente 6 (15,8%) 32 (84,2%) 38 
Total 16 34 50 

OR=26,66 IC 95%=4,63-153,57, exact Fisher, p <0,01. 

3.6. Association Between Dyskeratosis and PD-L1 

Expression 

In cases of intraepithelial neoplasia of the cervix with 
dyskeratotic cells, PD-L1 was expressed in 17.4% (n=4 of 
23); In those without dyskeratosis, PD-L1 was expressed in 
44.4% (n=12 out of 27) of PD-L1, but this difference was not 

statistically significant (OR=0.26 95% CI=0, 07-0.9, Fisher 
exact, p=0.06) (Table 6). 

Table 6. Dyskeratosis and PD-L1 in intraepithelial neoplasms of the cervix 

(n=50). 

Dyskératosis PD-L1 Positive PD-L1 negative Total 

Presente 4 (17,4%) 19 (82,6%) 23 
Absente 12 (44,4%) 15 (55,6%) 27 
Total 16 34 50 

OR=0, 26 IC 95%=0,07-0,9, exact Fisher, p=0,06. 

3.7. Distribution of Tissue Alterations Predictive of 

Papillomavirus Infection in Intraepithelial Neoplasms 

of the Cervix 

The distribution of tissue alterations predictive of 
papillomavirus infection within intraepithelial neoplasms of 
the cervix shows the presence of papillomatosis, acanthosis, 
hyperplasia of the basal layer and intraepithelial capillaries in 
proportions variable, i.e. 62, 86, 54 and 34% of cases, 
respectively. (Table 7). 

Table 7. Distribution of tissue alterations predictive of papillomavirus 

infection in intraepithelial neoplasms of the cervix (n=50). 

Tissue alterations of HPV 

infection 

Presence Number 

(%) 

Absence Number 

(%) 

Papillomatosis 31 (62) 19 (38) 
Acanthosis 43 (86) 7 (14) 
Hyperplasia of the basal layer 27 (54) 23 (46) 
Intra-epithelial capillaries 17 (34) 33 (66) 

3.8. PD-L1 Expression According to Tissue Lesions 

Predictive of Papillomavirus Infection 

Intraepithelial neoplasias comprising intraepithelial 
capillaries constitute 37.5% of those expressing PD-L1 and 
those comprising basal hyperplasia represent 25%; those with 
papillomatosis and acanthosis account for 18.75% of cases of 
PD-L1 expression. These differences were statistically 
significant at the 95% confidence interval. (Table 8) 

Table 8. Distribution of PD-L1 expression according to tissue alterations predictive of Papillomavirus infection. 

Alterations PD-L1 Positive % IC 95% 

Papillomatosis 3 18,75 4,05-45,65 

Acanthosis 3 18,75 4,05-45,65 

Intra-epithelial capillaries 6 37,5 15,20-64,57 

Hyperplasia of the basal layer 4 25 7,27-52,83 

Total 16 100  

 

3.9. PD-L1 Expression According to the Grade of 

Intraepithelial Neoplasia of the Cervix 

In all intraepithelial neoplasias of the cervix expressing 
PD-L1, grade 3 neoplasias represent 81.25% of cases and 
those of grade 2 and 1 represent 12.50 and 6.25% of cases, 
respectively.. This difference was statically significant at the 
95% confidence interval (Table 9). 

 

Table 9. Distribution of PD-L1 expression according to the grade of 

intraepithelial neoplasia of the cervix (n=16). 

Grade of CIN PD-L1 Positive % IC 95% 

CINI 1 6,25 0,16-30,23 
CIN II 2 12,50 1,55-38,35 
CIN III 13 81,25 54,35-95,95 
Total 16 100  

CIN (Cervical intra-epithelial neoplasia). 
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4. Discussion 

4.1. Frequency of Intraepithelial Neoplasia 

This study shows that out of a total of 107 women with a 
lesion of the cervix, 50 of them have intraepithelial 
neoplasms of the cervix, a frequency of 46.7%. In the study 
of intraepithelial neoplasia of the cervix in Brazilian women, 
the authors found 90 cases of intraepithelial neoplasias in 
150 cervical samples, or 60% of cases [50]. Mwenze et al, 
in a study carried out in Lubumbashi on screening for 
cervical cancer in the population, observed a frequency of 
intraepithelial neoplasia of the cervix equal to 13% within 
the population of Lubumbashi [51]. During the study on the 
frequency of cervical intraepithelial neoplasia in users of 
contraceptive pills, the authors found a frequency of 14% of 
cases [52]. In the cervical cancer screening campaign 
carried out in the east of the Democratic Republic of Congo, 
the frequency of intraepithelial neoplasms of the cervix was 
7.45% in the screening population [53]. In the study of 
screening for cervical intraepithelial neoplasia in an urban 
population in Nigeria, intraepithelial lesions accounted for 
7.7% of all participants [54]. In the study on the prevalence 
of cervical intraepithelial neoplasia in patients attending the 
Maternity Department of the University Hospital of Minia, 
the authors also found a prevalence of intraepithelial 
neoplasia equal to 7.7% in the study population [55]. The 
prevalence of cervical intraepithelial neoplasias in the 
female population of Zaria in northern Nigeria was 4.8% 
[56]. In the Brazilian study on the incidence of human 
cervical papillomavirus infection and cervical 
intraepithelial neoplasia in women with HIV positive or 
negative status, the incidence of intraepithelial neoplasia 
was 8.8% and 4.6% respectively in HIV positive and HIV 
negative women [57]. The study investigating the 
prevalence and genotypic distribution of human 
papillomavirus in invasive cancer and intraepithelial 
neoplasias of the cervix as well as in asymptomatic women 
in Southeast China, the prevalence of intraepithelial 
neoplasias of the cervix uterus was 9.02% [58]. Although 
the frequency of intraepithelial neoplasia of the cervix 
appears to be low in the population, it is generally higher in 
communities characterized by a high rate of HIV infection 
in the female population [56]. However, if these HIV 
positive patients are on antiviral therapy, the prevalence of 
intraepithelial cervical neoplasia is low [59]. Although 
intraepithelial neoplasia is the most common lesions of the 
cervix [60]. Their proportions are much greater when the 
studies concern patients with clinically identifiable lesions 
[50]. But in cases where studies are done to screen a 
population for cervical cancer, the frequencies of 
intraepithelial neoplasms are relatively low [21]. 

4.2. Cytological Alterations Predictive of Papillomavirus 

Infection 

Koilocytosis, bi-nucleation and dyskeratosis were observed 
in intraepithelial neoplasias of the cervix at relatively the 

following frequency of 92.24 and 46% in this study. During 
the study on the quantitative and qualitative detection of 
Papillomavirus in precancerous lesions of the cervix, the 
authors observed koilocytosis in a frequency of 61.2% of 
intraepithelial neoplasms of the cervix [61]. In a study looking 
for papillomavirus infection in women from Lubumbashi, the 
authors found the presence of koilocytosis in 92.7% of cases of 
intraepithelial neoplasia. In the post-coital hemorrhage and 
cervical dysplasia study, the proportion of koilocytosis was 
15.6% (64/411) in CIN1 and 0.7% for high-grade pathology of 
CIN 2 or more (3/411) [62]. Kolocytosis is considered to be a 
common cytopathic effect in patients infected with human 
papillomavirus, this change is caused by any genotypes of 
human papillomavirus regardless of its oncogenic potential 
[63]. During the retrospective analysis of the clinical 
significance of CK7, HPV-L1, and koilocytosis in patients 
with cervical intraepithelial lesions, koilocytosis was detected 
in 52.0% of low-grade intraepithelial lesions and in 64.3% in 
high grade ones [64]. During the study comparing different 
diagnostic methods of human papillomavirus infection in 
Egyptian women with lesions of the cervix; koilocytosis has 
been identified in 62.50% of grade I cervical intraepithelial 
neoplasms [65]. Some authors have used morphological 
consensus criteria based on the presence of koilocytosis for the 
diagnosis of intraepithelial neoplasia of the cervix. These 
authors observe that: koilocytosis is absent in 55.5% of CIN1 
and 5.5% CIN2 and in no case classified as CIN3 [66]. 
Analyzing the histological criteria for the diagnosis of human 
papillomavirus infection, the authors find that koilocytosis is 
observed in 34% of patients with grade 1 cervical 
intraepithelial neoplasia [67]. In the prognostic and 
reproducibility study of koilocytosis in cervical intraepithelial 
neoplasms, koilocytosis was found in 62% of CIN 1s and 70% 
of CIN 2s [68]. During the study of cytopathological 
alterations of human papillomavirus infection and the severity 
of cervical intraepithelial neoplasms, the authors noted that 
koilocytosis was found in 63% of women with a 
histopathological diagnosis of CIN 1. This sign was observed 
in 26.2% and 25.7% of women with a diagnosis of CIN 2 and 
CIN 3, respectively [69]. In the study of koilocytosis, X-
chromatin and HSV-2 in cervical smears in Nepal, koilocytosis 
was observed in 42.1% of cases of CIN I [70]. In the study of 
the histopathological aspects of cancerous and cancerous 
lesions of the cervix performed at the Department of Pathology 
of the College of Medicine of India, koilocytosis was observed 
in 8 cases (22.2%) of intraepithelial neoplasia of the cervix, 
including 4 cases each of CIN 1 and CIN 2 [71]. These large 
proportions of koilocytosis observed are explained by the fact 
that koilocytosis is a common morphological feature of high-
risk and low-risk oncogenic papillomavirus infection in 
intraepithelial neoplasms of the cervix [72]. In the study 
carried out in Brazil and relating to the comparison of classical 
and secondary cytological criteria relating to hybrid capture for 
the diagnosis of cervico-vaginal infection by the human 
papillomavirus, bi or multi nucleation was identified in ( 68 
cases) and dyskeratosis (36 cases) with no statically significant 
difference [73]. By examining the importance of binuclear 



87 Mwenze Didier et al.:  Cervical Neoplasia: Papillomavirus Infection and  
Resistance to Anti Tumor Immunity 

cells in cervical specimens using the FISH technique; 
Binucleated cells were identified by the presence of nuclei 
pressed against each other as positive compression, and their 
relationship to the relative light units (RLU) of hybrid DNA 
capture 2 (HC2) was determined; the authors found that 
binuclear cells (positive compression) were present in 95.2% 
of cases of intraepithelial neoplasia of the cervix and that their 
number increased with the grades of intraepithelial neoplasia 
of the cervix [74]. During cervical cancer screening performed 
at Kale Hospital in the Pathology Department of the University 
of Tokyo's Faculty of Medicine in Japan, microscopic images 
of precancerous lesions were analyzed on a computer at the 
'using a digital image analysis program; the number of 
dyskeratotic cells observed was 813 out of a total of 4049 cells 
analyzed, i.e. 20.07% [75]. During the epidemiological and 
diagnostic study of precancerous cervical lesions carried out in 
the region of Sidi Bel Abbes (north-western Algeria), 
dyskeratosis was identified in 8% of high-grade intraepithelial 
neoplasms [76]. Evaluation of dyskeratosis on cervicovaginal 
swabs in Turkish women shows that it is much more 
associated with a histological diagnosis of high grade 
intraepithelial neoplasia (p=0.8) [77]. In a study investigating 
factors associated with cervico-uterine changes in women from 
the city of Saint Catherine in western Brazil, dyskeratotic and 
binucleate cells were identified in 11.8% of intraepithelial 
neoplasias of the cervix. [78]. A study carried out at the 
Tertiary Hospital of India on aspects of cervical cytology using 
Papanicolaou stain showed that binuclear cells are found in 
both low-grade and high-grade intraepithelial neoplasias [79]. 
In a study conducted at the pathology laboratory at Slatina 
Hospital on the cytological identification of pre-cancerous 
cervical lesions in asymptomatic female populations, 
dyskeratotic cells were only identified in low-grade 
intraepithelial lesions [80]. Analysis of cervical intraepithelial 
lesions carried out in a study conducted at the Department of 
Pathology of the General Hospital of Women's Health of the 
College of Medicine of Kwandong University in Korea, the 
authors found the bi-nucleation at breast intraepithelial 
neoplasia of the cervix in 71 and 18.4% respectively for low 
and high grade lesions [81]. Analyzing cervical swabs taken 
after colposcopy from women in the Calgary health region in 
Canada, the authors noted that dyskeratosis was found in 10% 
of low-grade intraepithelial neoplasms [82]. These 
observations show that koilocyte cells, binucleate and 
dyskeratosis are identified in intraepithelial neoplasms in 
different proportions. These differences in proportions may be 
due to the variation in human papillomavirus genotypes in the 
different study settings and to the difference in techniques used 
to identify these cells. In fact, certain human papillomavirus 
genotypes are much more associated with cellular alterations 
of the bi-nucleation and dyskeratosis types. Quad to methods 
of identifying cells within cervical intraepithelial neoplasms, 
although histopathology is the gold standard of diagnosis, this 
method has poor reproducibility when using different 
observers, this situation arouses subjectivity; hence the need to 
couple histopathology with modern diagnostic techniques such 
as molecular biology and immunohistochemistry. 

4.3. PD-L1 Expression 

The frequency of PD-L1 expression in cervical 
intraepithelial neoplasms in this study was 32% in this study. 
In the study investigating increased expression of PD -L1 in 
intraepithelial neoplasms and cervical cancers, the authors 
found PD-L1 expression in 95% of intraepithelial neoplasias 
[33]. In the study of factors of recurrence of intraepithelial 
neoplasia after cervical conization, PD-L1 expression was 
observed in 60% of recurrent neoplasias [83]. The study 
analyzing the expression of PD as an immune checkpoint in 
cervical and vulvar intraepithelial neoplasias, PDL1 
expression was observed in 10% of intraepithelial neoplasia 
[84]. Since PD-L1 n It is expressed that on cells infected with 
high-risk oncogenic papillomavirus [85], these differences in 
the frequency of expression translate that the distribution of 
high-risk oncogenic papillomavirus is not identical in 
different populations. PD-L1 is a high-risk oncogenic 
papillomavirus biomarker [86]. 

4.4. Cytological Changes Predictive of Papillomavirus 

Infection and Expression of PD-L1 

PD-L1a expression was variable in the different 
cytological alterations predictive of human papillomavirus 
infection in this study, i.e. 28.3% in koilocytosis, 83.3% 
within bi-nucleation and 17.4%. In dyskeratosis. Indeed, the 
low expression of PD-L1 in koilocytic cells is explained by 
the fact that PD-L1 is a molecular biomarker much more 
specific for papillomavirus infection with high oncogenic 
risk and resistant to anti-tumor immunity. Its overexpression 
in intraepithelial neoplasias of the cervix is induced by the E7 
oncoprotein of papillomavirus type 16 [85]. While 
koilocytosis is a much more general stigma of high and low 
risk papillomavirus infections of oncogenicity [72]. 
Binuclear cells strongly express PD-L1 and other biomarkers 
of cell proliferation and transformation because these cells 
are formed from a fusion of several cells in order to resist the 
body's defense system [87]. The authors reveal that Ki-67 is 
highly expressed in binucleated cells (more than 50%) [87]. 
In the study examining the importance of the pathologic 
anatomy of precancerous lesions and cervical cancer in 
clinical practice, the authors state that binuclear cells are 
generally labeled with P53 [88]. Binucleated cells in 
intraepithelial neoplasia of the cervix show overexpression of 
the cell cycle bound p16 marker [89]. By analyzing the 
atypical epithelial cells induced by the different genotypes of 
human papillomavirus, the authors state that the binucleated 
cells are characterized by an expression of P16 [90]. While 
performing immunocytochemistry on the exfoliative 
cytology of several organs, including those of the female 
genital tract, the authors find that binuclear cells are labeled 
with PD-L1 [91]. Several studies show evidence of PD-L1 
expression on binucleated and dyskeratotic cells in many 
cancers induced by the papillomavirus. It is particularly 
during the study of head and neck cancer secondary to 
papillomavirus infection where parabasal layer binuclear 
cells and middle layer dyskeratosis strongly express PD-L1 
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[92]. Searching for a viral origin in cases of squamous cell 
carcinoma of the mouth, the authors identified dyskeratotic 
cells expressing PD-L1 [93]. In precancerous lesions of the 
esophagus induced by papillomavirus infection, dyskeratotic 
cells expressing the PD-L1 [94]. These observations show 
that several molecular biomarkers including PD-L1 are 
expressed on binucleate and dyskeratotic cells induced by 
human papillomavirus infection. 

4.5. Tissue Alterations Predictive of Papillomavirus 

Infection 

The tissue alterations induced by the papillomaviruses 
identified in this study are in different proportions: 86% for 
acanthosis, 62% for papillomatosis, 54% for basal 
hyperplasia and 34% for intraepithelial capillaries. The most 
identified tissue alterations predictive of papillomavirus 
infection in intraepithelial neoplasms of the cervix or other 
organs are acanthosis and papillomatosis. In the study on the 
clinical-pathological features of high-grade intraepithelial 
lesions of the cervix conducted at the Department of 
Pathology at Severance University Hospital in Korea, the 
authors identified acanthosis and papillomatosis as tissue 
alterations. induced by papillomaviruses in intraepithelial 
neoplasms of the cervix [62]. By analyzing the histological 
lesions of human papillomavirus infection in precancerous 
and cancerous lesions of the cervix in Tunisian women, the 
authors had also identified papillomatosis and acanthosis in 
addition to cytological alterations [63]. In the study of tissue 
expression of VEGF in intraepithelial neoplasias and cervical 
cancer, the authors noted the presence of intraepithelial 
capillaries in 33.33% of intraepithelial neoplasias [64]. 
During the study on the expression of plasminogen activator 
type MMP-2, MMP-9 and urokinase in cervical 
intraepithelial neoplasias, the presence of intraepithelial 
capillaries was revealed by the expression of VGEF and was 
10.2% and 58.6%, respectively, in low- and high-grade 
intraepithelial neoplasms [65]. In the study evaluating 
papillomavirus infection and the effects of smoking on cell 
proliferation in the epithelial layers of cervical neoplasms, 
the proportion of basal layer hyperplasia was identified by 
the expression of the Eb1 and it varied according to the grade. 
It was much higher in grade 3 lesions compared to normal 
epithelial tissue (30% vs. 6%) and almost identical between 
grade 1 and 2 intraepithelial lesions (22%) [66]. This is 
because the histological features of papillomavirus infection 
(namely, koilocytosis, multi-nucleation, acanthosis, 
papillomatosis, para-keratosis, individual cell keratinization, 
mitosis in the lower basal third of the epithelium, hyperplasia 
of the basal layers and absence of a layer. different basal cells) 
can be present in different ways, either localized or diffuse. 
This difference in proportion raises the question of the 
differential diagnosis between the changes associated with 
human papillomavirus infection and those relational or 
metaplastic [67]. The different proportions observed in the 
different studies may also be due to the different techniques 
used to identify these alterations. 

4.6. PD-L1 and Tissue Alterations Predicting 

Papillomavirus Infection 

The expression of PD-L1 distributed according to the 
different tissue alterations predictive of papillomavirus 
infection is variable in this study and is more found in lesions 
of the intraepithelial capillary type and basal hyperplasia, ie 
37.5 and 25% respectively. Many studies with PD-L1 have 
shown that its expression is high in areas with T cell activity 
[68–71]. Indeed, the expression of PD-L1 is stronger at the 
level of the basal layer and of the intraepithelial capillaries due 
to the presence of T lymphocyte found respectively in the 
chorion and in the vascular lumen, thus carrying out the 
phenomenon of empirepolesis [69]. Epithelial cells resistant to 
this anti-tumor immune mechanism develop PD-L1 on their 
membrane which binds to lymphocyte PD1 thus generating an 
immune tolerance system responsible for the progression from 
intraepithelial neoplasia to cervical cancer [95]. 

4.7. PD-L1 and Grades of Intraepithelial Neoplasms of the 

Cervix 

PD-L1 expression was observed in 81.25% of grade 3 
cervical intraepithelial neoplasms in this study. Intraepithelial 
neoplasms and its correlation with the persistence of human 
papillomavirus infection, expression of PD-L1 in cervical 
epithelial and mononuclear cells gradually increases from the 
CIN 1 group without Papillomavirus positivity to at oncogenic 
risk towards the oncogenic group CIN II-III positive for high-
risk oncogenic papillomavirus with a significant difference 
between the respective groups (p=0.0003 and p=0.0394) [95]. 
By evaluating the capacity for recurrence of neoplastic 
intraepithelial lesions of the cervix after conization by looking 
for the expression of TPX2 and PD-L1 in cells of the surgical 
margin, the authors noted that the positive PD-L1 level was 
significantly higher. higher in the CIN2-3 group (57.8%) than 
in the CIN1 / Normal group (29.4%) (p=0.032) [83]. These 
observations show that PD-L1 is a biomarker of intraepithelial 
neoplasia of ranking officer. 

5. Conclusion 

During this study, the various cytological and tissue 
alterations predictive of papillomavirus infection 
(koilocytosis, binucleation, dyskeratosis papillomatosis, 
acanthosis, intra-epithelialcapillaries, Hyperplasia of the 
basal layer) were identified in intraepithelial neoplasia soft 
hecervix. All the histological grade of intra-epithelial cervical 
neoplasia were identified. The expression of the PD-
L1biomarker of resistance to anti-tumor immunity is not 
present in all these alterations, but it remains more observed 
in intraepithelial neoplasias is comprising alterations like the 
binucleation, the intraepithelial capillary and the basal layer 
hyperplasia as well as high grade ones. It is therefore 
desirable to consider further studies on the expression of 
several immune histochemical biomarkers of papillomavirus 
infection and HPV genotyping in relation to the 
morphological alterations induced by this virus in 
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intraepithelial neoplasms of the cervix. 
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