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Abstract

Background: Epidemiological data on Human Papillomavirus (HPV) genotypes distribution according to territories are essential to estimate the
potential impact of HPV vaccination. To our knowledge, these are the first data available in Lorraine concerning the local epidemiology of HPV
genotypes found according to cytological and histological abnormalities. These data were compared with existing French data on the distribution
of HPV genotypes in genital lesions (EDITH studies).

Material and Methods: Cervical samples of women were tested for HPV DNA detection and genotyping. These included 322 samples with
atypical squamous cells of undetermined significance (ASCUS), 82 atypical squamous cells suspected of high grade lesions (ASC-H), 100 low-
grade squamous intraepithelial lesions (LSIL), and 19 high-grade squamous intraepithelial lesions (HSIL).

Results: The most common genotype found was HPV 16 with the following distribution: 17.1% in ASCUS, 32.9% in ASC-H, and 31.6% in HSILs,
followed by 13.4% and 26.3% HPV 31 in ASC-H and in HSIL, respectively. Thus, the prevalence of High-Risk HPV (HR HPV) 16 increases with
the potential severity of cytological lesions and precancerous histological lesions (22 %, 41% and 56% in Cervical intraepithelial neoplasia,
respectively grade 1, grade 2, grade 3). The prevalence of additional HR HPV 16/18 and HPV 31/33/45/52 /58 follows the same trend, with an
increase parallel to the potential severity of smear lesions (48% in ASCUS; 63% in HSIL) and anatomopathological abnormalities (63% in CIN1;
66% in CIN2 and 77% in CIN3)

Conclusion: Our study confirmed the high local prevalence of HPV 16, an under-representation of types 18 and 58 in favor of genotypes HPV 31,
HPV 51 and HPV 52 Nonavalent vaccination could prevent 42.0 to 84.2% of pathological smears (ASCUS, ASC-H, LSIL and HSIL) and prevent 62,7
to 83.6% of low-grade lesions (CIN1) and 70.3 to 84.7% of high-grade lesions (CIN2 / 3).

Abbreviation: HPV: Human Papillomavirus; ASCUS: Atypical Squamous Cells Of Undetermined Significance; LSIL: Low-Grade Squamous
Intraepithelial Lesions; HSIL: High-Grade Squamous Intraepithelial Lesions; CIN: Cervical Intraepithelial Neoplasia; STI: Sexual Transmitted
Infection

Introduction
Haut Conseil de Santé Publique recommended its use in France in

2017 [2]. Prevalence of HPV genotypes may vary from one country
to another and it is important to benefit from data both up-to-date
and accurate on the distribution of genotypes in the most common
genital diseases associated with HPV, including in the perspective
of HPV vaccination setting up [3]. France is the only country that

Two prophylactic vaccines have been available in France since  have been set up a large HPV genotyping program with the EDiTH
2007. A nonavalent vaccine (against HPV 6, 11, 16, 18 and 31, 33,  studies (for “Study the distribution of HPV types ) since 2006 [4-
45, 52, 58) received an European authorization in 2015, and the 7]

Cervical cancer due to high risk human papillomavirus (HR
HPV) is the second leading cause of cancer-related death in
women worldwide (288,000 deaths per year). In France, there are
approximately 3,000 new cases and nearly 1,000 deaths per year
due to this cancer [1].
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The EDITH studies were published in France analyzing the
distribution of HPV including different centers according to the
study period. For EDITH [, eleven centers, and for EDITH Il and III,
3 centers participated. The Lorraine Region did not participate in
these studies. Every HPV distribution studies in France involved
around 400 to 500 samples, with an overall HPV prevalence close
to 98%. The main objective of this study was to investigate the
local epidemiology of HPV genotypes in the Lorraine Region, their
distribution according to cytological and histological abnormalities
and to compare it with the national data of the EDITH studies.
The secondary objective was to evaluate the potential impact of a
nonavalent anti-HPV vaccination in the Lorraine Region.

Material and Methods
Studied Population

The study was retrospective, observational, single-center
(Nancy University Hospital).All patients (n=635) who underwent
HPV genotyping were included at the Virology laboratory of the
CHRU in Nancy, from 2014 to 2017 on a sample of genital sphere.
The patients who received an anonymous HPV genotyping because
they were managed by the Planning Familial (N=15), or an HPV
genotyping on a specimen other than a genital specimen (N=22)
were not included. The patients whose age did not correspond to
the recommendations for cervical cancer screening (<25 years
and> 65 years) (N=49) and the patients not residing in Lorraine
(N = 20) were not included. So, 529 patients meeting the eligibility
criteria were included.

Data Collection

Data were collected on socio-demographic and medical

characteristics, including gyneco-obstetrical characteristics
(pregnancy, parity, contraception, HPV vaccination), as well
as cytological, virological and anatomopathological data. Co-
morbidities were looked for, such as the smoking, alcohol or drug
uses, the presence of a sexual transmitted infection (STI) (HIV,
Chlamydiae, Gonococcus) or the taking of immunosuppressive

therapy.

Smears were taken in the BD SurePath® liquid medium,
allowing immunohistochemistry and molecular testing to
be performed. All genotyping was performed at the Virology
laboratory of the CHRU of Nancy, using the Fujirebio INNO-
Lipa HPV Genotyping Extra II kit, a PCR SFP10 PCR genotyping
technique with hybridization on strips. The kit specifically looks

for:

a) 13 High Risk Human Papillomavirus (HR HPV): 16, 18,
31,33, 35,39, 45,51, 52, 56, 58,59, 68.

b) 6 HPV potentially High Risk (HR): 26, 53, 66, 70, 73,
82

) 13 Low Risk Human Papillomavirus (LR HPV): 6, 11,
40,42,43,44, 54,61, 62, 67,81, 83,89

Statistical Analyses

A descriptive analysis was performed on the entire study
population. The results were presented in the form of numbers
and percentages for qualitative variables, and means and standard
deviations for quantitative variables.

Ethical Considerations

After validation of the study by the Research and Innovation
Department of the Nancy CHRU, a simple declaration to the
Commission Nationale de I'Informatique et des Libertés (France)
was made by the Institution’s Data Protection Officer.

Result

We studied the data collected in a descriptive way, with the
aim of characterizing the studied population and determining its
HPV epidemiology. Then we compared these results with those
obtained at the national level (EDITH studies) [4-7].

Description of the Studied Population
The characteristic of the population is presented in Tablel.

Among the 635 patients who underwent HPV genotyping over
the study period (2014-2017), 529 were included. The age of our
population was on average 39.3 +/- 10.9 years. Concerning the
gynecological obstetrical data, the gestity was 2 for an average
parity of 1.5 with approximately one abortion for 1 patient out
of 5. The gynecological follow-up of these women were described
as regular (1 consultation / year) for 519 of them (98%). Only
13/529 women were vaccinated against HPV (full Gardasil®
regimen), i.e.less than 2.5% of our population. The contraceptive
method has also been sought (Table I).

Study of the Distribution of HPV Genotypes in
Cytological Lesions

The overall prevalence of different HPV types was calculated
for each type of cytological lesion (Figure 1). Only the 15 most
important HPV genotypes were reported.

Among the 529 inclusions, 322 cases of Atypical Squamous
Cells of Undetermined Significance ASCUS (60.9%) could be
analyzed. The median age at diagnosis was 37 years old. At least
one HPV strain was detected in 256/322 cases (79.5%) and the
infection was multiple in 103/322 of cases (32%). HPV 16 was
the most frequent genotype (56/322, 17.6%), followed by HPV 52
(39/322,12.1%), HPV 53 (27/322, 8.4%), HPV 51 (27/322, 8.4%)
and HPV 31 (29/322, 8.1%).

There were 82 cases of Atypical Squamous Cells suspecting
High grade lesions (ASC-H) (15.5%). The median age at diagnosis
was 39.5 years. At least one HPV strain was detected in 77/82
cases (93.9%) and the infection was multiple in 32/82 cases
(39%). HPV 16 was the most frequent genotype (27/82, 32.9%),
followed by HPV 31 (11/82, 13.4%), HPV 51 (10/82, 12.2%), HPV
52 (8/82,9.7%) and HPV 66 (7/82, 8.5%).
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Table1: Characteristics of the studied patients aged 25 to 65 living in Lorraine Region (N = 529).

N %/ /Moy ET* Médiane
Age at Diagnosis of Lesions (in years) 529 39,3 10,9 38,0
gravidity 529 2,0 1,8 2,0
Parity 529 1,5 1,4 1,0
Current Contraception
None 192 36,3
Intrauterine Device 63 11,9
Oral contraceptive 67 12,7
Progesterone 79 14,9
Tubular Laproscopy 32 6,0
Menopause 83 15,7
Hormonal replacement therapy 13 2,5
HPV Vaccination Status
None 520 98,3
Vaccinated Gardasil 9 1,7
Regular Follow Up (Once a Year)
No 10 1,9
Yes 519 98,1
Active Smoking
No 346 65,4
Yes 183 34,6
Other Drugs
No 515 97,4
Alcohol 5 0,9
IV Drug users 9 1,7
Sexual Transmitted Diseases
NO 509 96,2
HIV 14 2,6
Syphilis 2 0,4
Chlamydia 1 0,2
Gardnerella 1 0,2
Immunosuppression
No 495 93,6
Yes 34 6,4
Departments in the Lorraine Region
Meurthe et Moselle 436 82,4
Meuse 18 3,4
Moselle 38 7,2
Vosges 37 7,0
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Figure 1: Distribution of human papillomavirus (HPV) genotypes in cytological lesions atypical squamous
cells of undetermined significance (ASCUS), atypical squamous cells of high grade lesions (ASC-H), low-

grade  squamous intraepithelial lesions  (LSILs), high-grade  squamous intraepithelial lesions  (HSILs).
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Figure 2: Distribution of human papillomavirus (HPV) genotypes in histological lesions of type

CIN1, CIN2, CIN3 (cervical intraepithelial neoplasia, respectively grade 1, grade 2, grade 3).
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100 cases of Low-Grade Squamous Intraepithelial Lesions
(LSIL) (18.9%) were analyzed. The median age at diagnosis was
42 years old. The presence of HPV was found in 82/100 cases
(82%) and multiple infection in 31% of cases (31/100). HPV
53 was the most frequent (18/100, 18.0%), followed by HPV 16
(16/100, 16.0%), HPV 66 (14/100, 14.0%), HPV 52 (7/100, 7.0%)
and HPV 31 (7/100, 7.0%).

There were 19 cases of High-Grade Squamous Intraepithelial
Lesions (HSIL) (3.6%). The median age at diagnosis was 32 years
old. The HPV was found in 18/19 cases (95%) and multiple
infection in half of the cases (10/19). HPV 16 was the most frequent
(6/19, 31.6%), followed by HPV 31 (5/19, 26.3%), HPV 68 (2/19,
10.5%), HPV 51 (2/19, 10.5%) and HPV 39 (2/19, 10.5%). We
could note active smoking for 183/529 of them (35%), drug
addiction for 9/529 (1.7%) and alcohol addiction for 5/529 (1%).

Study Of The Distribution Of HPV Genotypes In Histological
Lesions

The overall prevalence of different types of HPV was calculated
for each histological lesion. Only the 15 most important HPV
genotypes were reported (Figure 2).

67 cases of Cervical Intraepithelial Neoplasia of grade 1 (CIN
1) (23.2%) were analyzed. The median age at diagnosis was
36.8 years. At least one HPV strain was detected in 64/67 cases
(95.5%) and the infection was multiple in 32/67 cases (47.7%).
HPV 31 was the most frequently found (15/67, 22.4%), followed
by HPV 52 (13/67, 19.4%), HPV 16 (10/67, 14.9%) and HPV 51
(9/67, 13.4%).

There were 70 cases of Cervical Intraepithelial Neoplasia of
grade 2 (CIN 2) (24.2%). The median age at diagnosis was 33.7
years. The presence of HPV was found in 60/70 cases (85.7%) and
multiple infection in 34.3% of cases (24/70). HPV 16 was the most
frequent (23/70, 32.8%), followed by HPV 51 (8/70, 11.4%), HPV
52 (6/70, 8.6%), HPV 58 (4/70, 5.7%) and HPV 31 (4/70, 5.7%).

48 cases of Cervical Intraepithelial Neoplasia of grade 3 (CIN
3) (16.2%) were analyzed. The median age at diagnosis was
37.4 years. At least one HPV strain was detected in 46/48 cases
(89.6%) and the infection was multiple in 41.6% of cases (20/48).
HPV 16 was the most frequent (18/48, 37.8%), followed by HPV
31(5/48,10.4%), HPV 33 (3/48, 6.3%), HPV 52 (3/48, 6.3%) and
HPV 51 (3/48, 6.3%).

Distribution of Genotypes in HPV Vaccinated Patients

The HPV genotypes found in the 13/529 patients, who
received a complete regimen of 3 injections of Gardasil®, were
verified. HPV 52 (7/13), HPV 51 (4/13), HPV 31 (4/13), HPV 66
(2/13) and HPV 68 (1/13) were detected. Histology was available
for 9 of these patients. It was normal in 3/9; CIN1 in 3/9 and
CIN2 in 3/9. For the 3 CIN2 lesions, HPV 52 was positive. HPV
16 was detected in one patient. Upon investigation, it was found
out that the vaccination had been performed out after the first

sexual intercourse. The smear was HSIL with HPV 16 and HPV 31
positivity, which is why the patient underwent colposcopy with
biopsy afterwards which revealed CIN 1 on histology.

Distribution of HPV Genotypes in Smoking Patients

With a statistically equivalent distribution of cytological
and histological lesions, the distribution of the most frequently
encountered HPV genotypes appears similar whether the
population is marked by active smoking (N = 183) or not (N =
346). The overall prevalence of genotype 16 appears higher in
smoking patients: 35% (64/183) vs 24.6% (85/346), followed
by HPV 52: 18.0% (33/183) vs 13% (45/346), HPV 53: 13.7%
(25/183) vs 11.8% (41/346), and HPV 51: 12.6% (23/183) vs
10.4% (36/346). The overall HPV prevalence is 84.7% (155/183)
vs 81.8% (283/346), with multiple infection in 44.1% (15/34) vs
28.5% (141/495) cases.

Distribution of HPV Genotypes in Patients Undergoing
Immunosuppressive Treatment

With a statistically equivalent distribution, in terms of
cytological and histological lesions, the distribution of the HPV
genotypes most frequently encountered in the population
treated with an immunosuppressant (N=34) appears different
from this observed in the general population (N=495). The most
frequently encountered genotype is HPV 53: 26.5% (9/34) vs
11.7% (58/495), then HPV 44: 17.6% (6/34) vs 4.8% (24/495),
and HPV 39: 14.7% (5/34) vs 4.4% (22/495) followed by equal
prevalence HPV 66, HPV 52, HPV 35, HPV 33 and HPV 18 “t”: 8.9%
(3/34). The overall HPV prevalence is 88.2% (30/34) vs 82.4%
(408/495), with multiple infection in 47.1% (16/34) vs 30.5%
(151/495) cases.

Comparative Data - Comparison of the Prevalence of
HPV Genotypes in Our Low-Grade Lesions (LSIL) and
Those in The EDITH III Study

The HPV strains most frequently found in LSIL smears (N =
100) in our cohort were HPV 53 (18.0%), followed by HPV 16
(16.0%), 66 (14.0%), 52 (7.0%) and 31 (7.0%). The presence
of HPV was found in 82% of these cases (82/100) and multiple
infection in 31% of cases (31/100). In the national EDITH III
cohort, involving 397 LSIL smears suggestive of low-grade lesions,
HPV 66 was the most common (25%) (99/397), followed by HPV
16 (21%) (85 / 397), 53 (18%) (72/397) and 51 (17%) (69/397).
A HPV strain was detected in 98.2% (390/397) of the samples
with multiple infection in half of the cases (198/397).

Comparison of the Prevalence of HPV Genotypes in Our
High-Grade Lesions (CIN2 / 3) and Those in the EDITH
II Study

The HPV strains most frequently found in CIN2 / 3 lesions
(N = 137) in our cohort were HPV 16 (47/137, 34.3%), followed
by HPV 51 (12/137, 8.8%), HPV 31 (11/137, 8.0%), and HPV 52
(9/137, 6.6%). The presence of HPV was found in 119/137 cases
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(86.9%) and multiple infection in 37.9% of cases (52/137).

In the national EDITH II cohort, involving 493 cases of CIN2
/ 3, the presence of HPV was detected in 484 /493 cases (98.2%),
with multiple infection in 31% of cases (153/493). The most
frequent HPV was type 16 (306/493, 62%), followed by HPV 31
(59/493,15%), HPV 33 (59/493, 12%) and HPV 52 (44 /493, 9%).

Prevalence of Genotypes 6, 11, 16, 18, 31, 33, 45, 52, and
58

The prevalence of HPV 6/11, HPV 16/18, HPV 6/11/16/18
and HPV 6/11/16/18/31/33/45/52/58 were calculated in each
type of cytological lesion (Figure 2) and histological (Figure

3), distinguishing between HPV mono-infections and multiple
infections, in order to be able to estimate the minimum and
maximum potential impact of the quadrivalent vaccination but
also of the nonavalent vaccination available today. Thus, the
prevalence of HPV HR 16/18 increases with the potential severity
of cytological lesions (21% in ASCUS and LSIL; 39% in ASC-H
and nearly 37% in HSIL) and precancerous histological lesions
(22 % in CIN1; 41% in CIN2 and 56% for CIN3).The prevalence
of additional HR HPV 16/18 + 31/33/45/52/58 follows the same
trend, with an increase parallel to the potential severity of smear
lesions (48% in ASCUS; 63% in HSIL) and anatomopathological
abnormalities (63% in CIN1; 66% in CIN2 and 77% in CIN3)
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Discussion

Cervical cancer is the second leading cause of cancer-related
death in women worldwide. In France, there are approximately
3,000 new cases and nearly 1,000 deaths per year [1]. However,
this virus-induced cancer is avoidable, as it can be prevented
by primary prevention (vaccination) and secondary prevention
(screening by cervical smear and HPV test) and early management
of the precancerous lesions detected. It is estimated that the
genotypes 16 and 18 are responsible for 70% of cervical cancers
and 50% of high-grade lesions, and that the HPV 31, HPV 33,
HPV 45, HPV 52, HPV 58 genotypes (included in the nonavalent
vaccine) are responsible for 15 and 20% of cervical cancers and
30 to 40% of high-grade lesions [8]. Nonavalent vaccination could
reduce the risk of cervical cancer by 90% of the risk and high-
grade lesions by 80% [2,9,10].

The epidemiological data concerning the distribution of HPV
genotypes according to territories are essential for estimating
the potential impact of HPV vaccination. To our knowledge,
these are the first data available in Lorraine concerning the local
epidemiology of HPV genotypes found according to cytological
(ASCUS, ASC-H, LSIL and HSIL) and histological (CIN1, 2 and
3) abnormalities. These data were compared with the existing
French data on the distribution of HPV genotypes in genital lesions
(EDITH studies) [4-7, 11].

Our study confirmed the high local prevalence of HPV 16, and
the under-representation of types HPV 18 and HPV 58 in favor of
genotypes HPV 31, HPV 51 and HPV 52 and the reporting of the
frequent presence of HPV 53, HPV 66 and HPV 70 regardless of
the severity of the lesions whose uncertain oncogenicity is to be
monitored [12].
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Among the results of this study, the main finding was the
predominant presence of HPV 16 in all high-grade lesions, with
an increasing prevalence with the severity of cytological lesions,
ranging from 16-17% in ASCUS and LSIL lesions, to 31-33% in
ASC-H and HSIL lesions, and to 15% in CIN1, 33% in CIN2 and
38% in CIN3 [12].

The other important finding was the low overall prevalence
of HPV 18 (5%) in our population regardless of the lesion,
leaving room for certain s HR HPV genotypes, with unexpected
prevalence of HPV 31 (26% in HSIL and 10% in CIN3), HPV 51
and HPV 52 found in more than 20% of ASC-H lesions, and 15%
of HSIL lesions and CIN2 / 3 lesions. These 3 HR HPV were also
found in the cytologies and histologies of patients who received
a complete regimen of 3 injections of Gardasil®. The study of the
local distribution of HPV also highlighted the presence of HPV 53,
66 and 70 among the 10 most frequent HPV genotypes, regardless
of the severity of the cytological or histological lesions. At present,
these 3 types of HPV are of uncertain oncogenicity, and classified
as probable high risk oncogenes, due to their structural similarity
to other oncogenic HPV [13].

The overall prevalence of HPV observed ranged from 80 to
95% depending on the lesions, indicating the causal link, now
certain, between HPV and cervical precancerous lesions, but also
the sensitivity of HPV DNA detection method used (SPF10 primers
and PCR amplification) [14,15]. Our results also confirmed a
decrease in the proportion of multiple infections according to the
severity of the lesions, with 48% of CIN1 and 38% of CIN2 / 3,
a phenomenon reflecting the viral clearance of LR HPV, and the
aggressive persistence of HR HPV HR [12,16].

In women with an immunosuppressed background, induced
by active smoking, or secondary to immunosuppressive treatment,
higher overall HPV prevalence (85-88%) were observed higher
than in the general population (81-82%), with more frequent
multiple infections (44-47% vs 28-30%) reinforcing the idea of a
less effective viral clearance in case of deficient cellular immunity
and smoking as a major risk factor in the onset and persistence of
HPV infections [3,17].

This observation reminds us the importance of the advice
on smoking cessation during consultation and the benefit of
vaccinating these populations early on before the initiation of
immunosuppressive treatment, as recommended by the Haut
Conseil de la Santé Publique [10,13,18-20]. The distribution
of the most frequent HPV genotypes in women who smoke was
similar to that observed in the general population. It appeared to
be different in patients on immunosuppressive therapies [13,18]
or HIV seropositivity [19,20], with a significant prevalence of
probable high risk HPV 53 (27%), HPV 66 (10%), and HPV 70
(7%), in addition to the HR HPV.

Three cases of HPV 53 mono-infected invasive cervical cancer
were reported in the EDITH I cohort, leading to reconsideration
of the potential oncogenicity of this genotype [4,18,19]. In HIV
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seropositive patients, we found the predominant prevalence of
HPV 16 (18%) and HPV18 (27%) over other HR HPVs described
in the literature [19,20].

The correlation of cytological and histological data was
evaluated in order to verify the cyto-histological concordance
which is essential for an efficient screening and a good
interpretation of our results. Indeed, false-negative cytology
results lead to a delay in the management and treatment of
existing lesions. False negatives are most due to sampling errors
by samplers or to errors in the reading or interpretation of atypical
cells in the laboratory. Cytology screening must be sensitive, but
also specific. False-positive cytology can lead to overtreatment,
with inherent obstetric and psychological morbidity. Histology is
not a perfect gold standard either, with diagnostic performance
increasing with the severity of the lesions. Almost 28% of ASCUS
smears corresponded to a high-grade histological lesion (CIN
2/3). The detection of HPV genotypes has its place here now in
screening, allowing stratification of cytological lesions according
to the presence or absence of HPV and their potential oncogenicity
[12,21,22].

Finally, the potential impact of HPV vaccination was estimated
from the prevalence of HPV genotypes 6, 11, 16, 18, 31, 33, 45,
52, and 58, found in each type of cytological and histological
lesions. The distinction between single infections and multiple
infections was made in order to assess the expected minimum
and maximum impact of vaccination. Single infection (or mono-
infection) is defined as infection with a single HR HPV genotype.
Multiple infection (or co-infection) refers to the presence of more
than one HR HPV. Considering 100% vaccination coverage, pre-
exposure vaccination, i.e. no ongoing infection with the relevant
HPV genotypes (6,11, 16,18 +/- 31, 33,45, 52, 58), and that smear
screening coverage remains constant, quadrivalent vaccination
(HPV 6, 11, 16, 18) could prevent 22 to 43% of pathological
smears (ASCUS, ASC-H, LSIL and HSIL) and prevent 23, 9 to 25.4%
of low-grade lesions (CIN1), and 48.3 to 51.7% of high-grade
lesions (CIN2 / 3).

Nonavalent vaccination (HPV 6, 11, 16, 18 and 31, 33, 45, 52,
58) could prevent 42.0 to 84.2% of pathological smears (ASCUS,
ASC-H, LSIL and HSIL) and prevent 62,7 to 83.6% of low-grade
lesions (CIN1) and 70.3 to 84.7% of high-grade lesions (CINZ /
3). These estimates are lower than those reported at the national
level (25.9 to 56.2% of low-grade lesions and 76.7 to 89.5% of
high-grade lesions) with the lower overall prevalence of HPV
16 genotypes, and especially HPV 18, in our local epidemiology
[23]. Nonavalent vaccination appears very promising in our
population due to a local epidemiology marked by high prevalence
of additional genotypes included in the Gardasil® vaccine, with
twice more pathological smears avoided and the prevention of
2/3 of histological lesions whatever the grade.

In France, the vaccination coverage rate is among the lowest
in Europe (19%) and that screening is carried out by only 60%
of the target population in France [24]. Efforts must focus on the
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acceptance of the vaccine and access to care in order to optimize
the effects of these preventive measures which have been
underused until now.
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