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Abstract
Human papillomavirus (HPV)-related cervical lesions in first-generation immigrant African women in France should 
reflect the epidemiology of high-risk (HR)-human papillomavirus (HPV) infection in sub-Saharan Africa. First-generation 
immigrant African women attending the Centre Hospitalier Régional of Orléans, France, were prospectively subjected to 
endocervical swabs for HPV DNA PCR and Pap smear. Fifty women (mean age, 41.7 years) living in France (mean stay, 
10.7 years) were enrolled, including 26.0% of HIV-negative women from general population and 74.0% of women with known 
HIV infection. Cervical HPV prevalence was 68.0%, with 56.0% of HR-HPV. HR-HPV -68 and -58 were the predominant 
genotypes (20.0% and 14.0%, respectively). HR-HPV-16 and HR-HPV-18 were infrequently detected. HIV-infected women 
showed a trend to be more frequently infected by HPV than HIV-negative women (70.3% versus 61.5%). Most women (84.0%) 
showed normal cytology, while the remaining (16.0%) exhibited cervical abnormalities and were frequently HIV-infected 
(87.5%). These observations highlight the unsuspected high burden of cervical HR-HPV infections mostly associated with 
atypical genotypes, HIV infection and cervical abnormalities in first-generation immigrant African women living in France.
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Introduction

High-risk (HR)-human papillomavirus (HPV) genotypes 
are responsible for 5.2% of all cancers worldwide, 2.2% of 
cancers in developed countries and 7.7% of all cancers in 
developing countries [1–3]. In sub-Saharan Africa, cervical 
cancer associated with persistent cervical HR-HPV infec-
tion is the most common cancer in women in many coun-
tries, with more than 75,000 new cases and nearly 50,000 
deaths occurring each year [4, 5]. According to the World 
Health Organization, cervical cancer will kill annually about 
half of a million women by the next decade, mostly in Sub-
Saharan Africa where HIV epidemic and other risk factors 
are worsening the burden of this cancer [5, 6]. Thus, cervi-
cal cancer has become progressively one of the main pub-
lic health challenges to overcome in sub-Saharan Africa in 
recent decades [7].
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Sub-Saharan African adult female population harbors 
high rates of cervical HR-HPV infections that can reach 
46.2% in HIV-negative and 79.1% in HIV-positive women, 
with frequent variations from one region to another [8–10]. 
Likewise, there is a wide heterogeneity in the distribution 
of circulating HR-HPV genotypes throughout the African 
continent [10]. The high-risk genotypes targeted by the Gar-
dasil-9® vaccine (HPV-16, -18, -31, -33, -45, -52, -58), and 
also non-vaccine high-risk types such as HPV-35, HPV-68 
and HPV-59 are among the most detected genotypes both 
in African women with normal cytology as well as in those 
with low and high-grade cervical lesions and cancers [8–11].

Around 300,000 immigrant women originating from 
sub-Saharan Africa are living in France [12]. Most first-
generation African immigrant women arrive in France at 
the beginning of their adult life and most of them arrive 
already sexually active [12]. First-generation immigrant 
African women living in France could harbor an infectious 
profile reflecting the epidemiology of their country of origin 
where cervical HR-HPV infection is highly prevalent and 
exacerbated by the so-called “syndemic” synergy played 
by HIV epidemic and other sexually transmitted infections 
(STI) [13].

The aim of the present cross-sectional study was to assess 
the prevalence and genotypes distribution of cervical HR-
HPV infection and associated risk factors in HIV-positive 
and HIV-negative immigrant African women living in 
France and attending the Centre Hospitalier Régional of 
Orléans, France.

Methods

Study Design

The study was a descriptive cross-sectional survey to assess 
molecular testing for cervical HPV and cervical cytol-
ogy among HIV-infected and uninfected first-generation 
immigrant African women (at least 25 years) attending the 
Centre Hospitalier Régional d’Orléans (Fig. 1). This study 
was especially focused on immigrant women born in sub-
Saharan Africa and currently living in France and who had 
never had molecular or cytological screening for cervical 
HPV infection and precancerous lesions before migration 
and since their arrival in France.

Fig. 1  Flow diagram of the ImmiPap study. A total of 50 first-gen-
eration African immigrant women living in Orléans, France, were 
enrolled prospectively, including 37 (74.4%) HIV-infected women 
followed-up for HIV infection and STIs at the Centre Gratuit 
d’Information, de Dépistage et de Diagnostic (CeGIDD) of Orlé-
ans, France, and the Centre Hospitalier Régional d’Orléans and 13 
(26.0%) HIV-uninfected women from general population consulting 
the CeGIDD for vaccination and STIs screening, prevention, prophy-

laxis, and care. After completing the socio-demographic data ques-
tionnaire, the included women underwent cervicovaginal swabbing 
for HPV molecular analyses and genital sampling for Pap smear test. 
Venipuncture blood sample was obtained from each woman for HIV 
and STIs screening. Finally, feedback on results was returned to each 
women and medical treatment, care and follow-up was given appro-
priately if needed
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No data is available concerning HPV prevalence in Afri-
can immigrant women living in France. To estimate the min-
imum sample size for this study we have used the minimum 
HPV prevalence reported for immigrant women living in 
Italy [14], a neighboring country of France with sub-Saharan 
immigration. By setting a minimum 80% statistical power, 
and considering an expected HPV prevalence for immigrant 
women living in Italy of at least 7.8% [14], an estimated 
convenience sample size of at least 48 subjects was obtained 
using the Cochran’s formula modified for sample size calcu-
lation in small populations (EpiInfo, version 3.5.4).

Enrolment, Selection Criteria and Study Population

First-generation immigrant African women attending the 
Centre Gratuit d’Information, de Dépistage et de Diagnos-
tic (CeGIDD) of the Centre Hospitalier Régional d’Orléans 
were prospectively included in 2018. The CeGIDD is an out-
patient consultation service providing HIV, STIs, hepatitis 
and HPV prevention, screening and care for the general adult 
population as well as HIV-treatment and medical follow-
up for HIV-infected individuals. The CeGIDD is regularly 
attended by women of various origins wishing to be screened 
and cared for infectious diseases, mainly STIs, and also to 
have contraception. Furthermore, primary molecular testing 
for HPV screening is systematically offered to all women 
aged between 25 to 65 years attending CeGIDD centers [15]. 
The CeGIDD allows fast access to screening and treatment.

The main inclusion criteria were originating from sub-
Saharan Africa and, never having undergone molecular or 
cytological screening for HPV infection and precancerous 
lesions. The included women have signed informed con-
sent, were aged between 25 and 65 years, were sexually 
active, had no genital troubles at physical examination and 
had completed the study questionnaire. Exclusion criteria 
included age less than 25 years and more than 65 years, hav-
ing previously undergone molecular or cytological screening 
for cervical HPV infection and precancerous lesions since 
the arrival in France, not willing to participate to the study 
or to answer the face-to-face sociodemographic and medi-
cal data questionnaire. All women from general population 
reaching these inclusion criteria were included in the study. 
Knowing that our inclusion criteria were particularly spe-
cific and selective, the recruitment of women was extended 
to African immigrant women followed-up at the Centre Hos-
pitalier Régional d’Orléans for known HIV infection.

After signed the informed consent form, the included 
women benefited from free STIs screening including HIV, 
hepatitis B (HBV) and hepatitis C (HCV) viruses, Chla-
mydia trachomatis, Neisseria gonorrhoeae, genital her-
pes and Trichomonas vaginalis. All women received an 
information session on HIV, STIs and cervical cancer, 
and completed a face-to-face questionnaire that included 

socio-demographic characteristics and behavioral data such 
as age, marital status, social occupation, education level, 
past-history of STIs, HIV status and also sexual behavioral 
characteristics such as the number of lifetime sexual part-
ners, frequency of condom use and the age at first sexual 
intercourse. Women diagnosed positive for any STI received 
adequate care and those negative for HBV were vaccinated 
against HBV.

Samples and Processing

After completing the medical and socio-demographic data 
collection questionnaire, a nurse performed cervicovaginal 
sampling using a flocked swab (Copan Diagnostic Inc., Cali-
fornia, USA), frozen at − 80 °C. Cervicovaginal swab were 
transported in frozen ice packs, to the virology laboratory 
of the Hôpital européen Georges Pompidou, Paris, France, 
for molecular analyses.

After the sample procedure, included women were 
referred to the gynecologist to undergo Pap smear cytology. 
Cytological results were classified according to the Bethesda 
system 2001 [16]. Samples were classified as atypical squa-
mous cell of undetermined significance (ASCUS), low-
grade squamous intraepithelial lesions, high-grade squa-
mous intraepithelial lesions, adenocarcinoma in situ and 
carcinoma. Cytology was evaluated by cytoscreeners and 
pathologists blinded to the outcomes of HPV testing.

HPV Detection and Genotyping

HPV detection and genotyping were assessed using the 
real-time PCR assay Anyplex™ II HPV28 (Seegene, Seoul, 
South Korea), as described previously [3].

Statistical Analyses

Means and standard deviations (SD) were calculated for 
quantitative variables and proportions for categorical vari-
ables. The results were presented as a 95% confidence inter-
val (CI). Pearson’s χ2 or Fisher’s exact tests were used for 
categorical variables and the non-parametric Mann–Whitney 
U-test for quantitative variables.

Ethics Statement

The Scientific Committee of the Centre Hospitalier 
Régional d’Orléans formally approved the study. All 
included women gave their informed signed consent to 
participate to the study. For each included woman, the 
record of the consent to participate in the study was docu-
mented on each questionnaire. The Ethical Committee for-
mally approved this consent procedure. Feedback of medi-
cal results and particularly all results of HPV detection 
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and genotyping were given to each participant. Women 
infected with any STI, those harboring cervical HR-HPV 
and women with HPV-related lesions received adequate 
treatment and therapeutic follow up.

Results

Characteristics of Study Participants

A total of 50 women (mean age, 41.7 years; range, 25–65) 
living in Orléans, France, for an average of 10.7 years 
(range, 1–32) were prospectively included (Table  1). 
HIV-infected African immigrant women (37/50; 74.0%) 
followed-up at the CeGIDD were more represented than 
HIV-negative African immigrant from general population 
(26.0%; 13/50).

Single women (46.0%) were a little more represented 
than women living in life-couple with a male partner 
(38.0%). Although the majority of these African immi-
grant women were unemployed (58.0%), a relatively high 
number of them (36.0%) reported having a regular paid job 
in France, while only 3 women (6.0%) were students. Sex-
ual intercourse onset occurred generally (74.0%) between 
16 and 20 years. The majority (68.0%) of study women 
had one regular sexual partner during the last 12 months. 
Unprotected sexual intercourse was particularly frequent, 
as only 12.0% of study participants declared to system-
atically use condom during sex, while the large major-
ity (60.0%) of them reported condom use inconsistently 
during sex. Unexpectedly, 28.0% of participants reported 
never using condom with their sexual partner.

Finally, two (4.0%) women declared having had previ-
ous acute genital herpes and another one (2.0%) reported 
past history of genital Chlamydia infection. No past his-
tory of any other STIs such as syphilis, gonorrhea and 
genital condyloma was declared. In addition, none of the 
women included in the study had been vaccinated against 
HPV infection and had ever undergone molecular and 
cytological screening for HPV infection and precancer-
ous lesions, both in their country of origin, and also since 
their arrival in France.

Table 2 depicts the characteristics of study women 
according to HIV serostatus. HIV-positive women reported 
more frequently never using condom during sex than 
HIV-negative women (P < 0.05). Among study women, 
no student was found to be infected with HIV despite the 
fact that all of them reported condom use only occasion-
ally. Finally, no other statistically significant difference 
could be found between HIV-infected and HIV-uninfected 
women in this study.

Table 1  Baseline characteristics of 50 African immigrant women liv-
ing in Orléans, France

Study women
(N = 50)

Characteristics n (%) [95%  CI]a

Age
 All age [mean (SD), years] 41.7 (10.3)
 25–29 5 (10.0) [1.7–18.3]
 30–39 18 (36.0) [22.7–49.3]
 40–49 18 (36.0) [22.7–49.3]

  ≥ 50 9 (18.0) [7.3–28.6]
 HIV infection 37 (74.0) [61.8–86.2]

Marital status
 Single 23 (46.0) [32.2–59.8]
 Living in couple 19 (38.0) [24.5–1.4]
 Divorced 7 (14.0) [4.3–23.6]
 Widowed 1 (2.0) [0.0–5.8]

Times since the entry in France (Years)
  < 5 15 (30.0) [17.3–42.7]
 5–10 11 (22.0) [10.5–33.5]
 11–20 20 (40.0) [26.4–53.6]
  > 20 4 (8.0) [0.5–15.5]

Occupation
 Student 3 (6.0) [0.0–12.6]
 Unemployed 29 (58.0) [44.3–71.7]
 Employed 18 (36.0) [22.7–49.3]

Sexual behaviors
Age at sexual onset [years]
  < 16 6 (12.0) [2.9–21.1]
 16–20 37 (74.0) [61.8–86.2]
  > 20 7 (14.0) [4.34–23.6]

Number of sexual partners in the last 12 months
 No partner 15 (30.0) [17.3–42.7]
 One regular partner 34 (68.0) [55.1–80.9]
 Several partners [1–5] 1 (2.0) [0.0–5.8]

Frequency of condom use
 Always 6 (12.0) [2.9–21.1]
 Inconsistently 30 (60.0) [46.4–73.6]
 Never 14 (28.0) [15.5–40.4]

Cytological cervical results
 Normal cytology 42 (84.0) [73.8–94.2]
 Low grade lesion 3 (6.0) [0.0–12.6]
 High grade lesion 2 (4.0) [0.0–9.4]
 ASCUS 3 (6.0) [0.0–12.6]

HPV DNA detection and types
 HPV DNA in swab 34 (68.0) [55.1–80.9]
 Multiple types of any HPV 12 (24.0) [12.2–35.8]
 LR–HPV 15 (30.0) [17.3–42.7]
 Possibly oncogenic HPV 4 (8.0) [0.5–15.5]
 HR-HPV 28 (56.0) [42.2–69.7]
 Multiple types of HR-HPV 7 (14.0) [4.3–23.6]
 Any 9-valent vaccine  typesb 20 (40.0) [26.4–53.6]
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Prevalence of HPV Detection, Genotype Distribution 
and Cytological Results

Overall, more than two-thirds of study women were shed-
ding genital HPV DNA, corresponding to a prevalence of 
HPV detection of 68.0% (34/50), with 56.0% (28/50) of HR-
HPV genotypes (Table 1). Genital infection profiles with 
multiple HPV genotypes were relatively frequent (24.0%), 
with an average of 2.1 h-HPV (range, 1–4) per cervical swab 
sample.

HIV-infected women showed a trend to be more fre-
quently infected by HPV than HIV-negative women, but 
without statistical significance (70.3% versus 61.5%; 
P = 0.73). Similarly, HIV-infected women were almost twice 
more infected by HR-HPV than HIV-negative women, but 
the difference was not significant (62.2% versus 38.4%; 
P = 0.19). However, the prevalence of HPV-68 was higher in 
HIV-uninfected women (23.1%, 3/13) than in HIV-infected 
women (18.9%, 7/37), but this difference was not statistically 
significant (P = 0.70).

Figure 2 depicts the atypical profile in the distribution 
of HPV genotypes in HPV-DNA positive cervical samples, 
with the non-vaccine HR-HPV-68 (20.0%) being the pre-
dominant genotype, followed by the Gardasil-9® vaccine 
HR-HPV-58 with a prevalence of 14.0%. HR-HPV-16 and 
HR-HPV-18 were respectively detected in 6.0% and 10.0% 
of cervical swabs. Apart from the HPV-31 found in 8.0% of 
the women, the other Gardasil-9® vaccine types (HPV-6, 
HPV-11, HPV-33, HPV-45 and HPV-52) were each detected 
only in one (2.0%) woman. Similarly, the other non-vaccine 
HR-HPV types (HPV-35, HPV-39, HPV-56 and HPV-59) 
were also represented with very low proportion.

Results of Pap smear cytological exam are shown in 
Table 1. The large majority of women (84.0%) showed 
normal cytology, but 6.0% harbored low-grade lesions 
and ASCUS, and only two women (4.0%) exhibited high-
grade cervical lesions. Furthermore, all women with 

low- or high-grade cervical lesions were all infected with 
HIV (Table 2).

Finally, no predictive risk factor for cervical HPV infec-
tion in these women could be evidenced in univariate and 
multivariate analyses.

Presumed Predictive Efficiency of Catch‑Up 
Prophylactic Vaccination with Gardasil‑9® HPV 
Vaccine

None of study women had received HPV prophylactic vac-
cination, which raises the issue of possible catch-up HPV 
vaccination for them. Study women could be divided in three 
principal categories according to the presence or the absence 
of HPV DNA in their genital secretions.

The first category consisted of more than half of the study 
women (56.0%; 28/50) and corresponded to women with 
genital HR-HPV infection. These women already infected 
with HR-HPV genotypes could be a priori poorly eligible 
for catch-up HPV vaccination.

The second category included women exclusively infected 
with low-risk genotypes (12.0%; 6/50). These women could 
be a priori eligible for possible catch-up prophylactic HPV 
vaccination against the seven high-risk genotypes targeted 
by the Gardasil-9® vaccine (HPV-16, -18, -31, -33, -45, -52 
and -58).

Finally, the third category comprised one-third of the 
study women (32.0%; 16/50), without detectable genital 
HPV DNA. These women could be a priori likely eligible 
for possible catch-up prophylactic HPV vaccination.

Discussion

We herein report unsuspected high burden of cervical HR-
HPV infection in a consecutive series of non-vaccinated 
and never screened first-generation adult immigrant women 
originating from sub-Saharan Africa and living in France. 
Genital HPV and HR-HPV were highly frequent both in 
HIV-infected and uninfected African immigrant women. 
Unexpectedly, the non-vaccine HPV-68, a genotype rarely 
found within the French female population, was the most fre-
quently detected. These findings point to the remarkable and 
atypical epidemiological profile of cervical HPV infection 
in first-generation African immigrants living in France, with 
a rare and non-vaccine high-risk genotype being the most 
frequently detected. Furthermore, despite their advanced 
age, nearly half of study women (44%; 22/50), including 
those only infected with low-risk HPV genotypes and those 
without detectable genital HPV DNA, could be eligible for 
catch-up HPV prophylactic vaccination with the nonavalent 
Gardasil-9® vaccine.

Table 1  (continued)

Study women
(N = 50)

 Multiple 9-valent vaccine types 3 (6.0) [0.0–12.6]
 9-valent vaccine HR-HPV types 19 (38.0) [24.5–1.4]
 9-valent vaccine HR-HPV types only 12 (24.0) [12.2–35.8]
 Non-vaccine HR-HPV types only 10 (20.0) [8.9–31.1]

95% CI 95% confidence interval; HIV human immunodeficiency 
virus; HPV human papillomavirus; LR-HPV low-risk human papillo-
mavirus; HR-HPV high-risk human papillomavirus
a The frequency of each variable is presented with their 95% confi-
dence interval in brackets
b The 9-valent Gardasil-9® vaccine (Merck & Co. Inc.) is effective 
against HPV genotypes 6, 11, 16, 18, 31, 33, 45, 52 and 58
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Table 2  Characteristics of the 
study women according to their 
HIV serostatus

HIV-positive women 
(N = 37)
n (%) [95% CI]*

HIV-negative women 
(N = 13)
n (%) [95% CI]*

P**

Characteristics
Age
 All age [mean (SD), years] 42.8 (9.7) 38.6 (11.6) 0.17
 25–29 2 (5.4) [0.0–12.7] 3 (23.1) [0.2–45.9] 0.10
 30–39 13 (35.1) [19.7–50.5] 5 (38.4) [12.1–64.9] 1
 40–49 16 (43.2) [27.3–59.2] 2 (15.4) [0.0–35.0] 0.09
  ≥ 50 6 (16.2) [4.3–28.1] 3 (23.1) [0.2–45.9] 1

Marital status
 Single 14 (37.8) [22.2–53.5] 9 (69.2) [44.1–94.3] 0.06
 Living in couple 16 (43.2) [27.3–59.2] 3 (23.1) [0.2–45.9] 0.32
 Divorced 6 (16.2) [4.3–28.1] 1 (7.7) [0.0–22.2] 0.65
 Widowed 1 (2.7) [0.0–7.9] 0 (0.0) [0.0–0.0] 1

Times since the entry in France (Years)
  < 5 10 (27.1) [12.7–41.3] 5 (38.4) [12.1–64.9] 0.49
 5–10 8 (21.6) [8.4–34.9] 3 (23.1) [0.2–45.9] 1
 11–20 16 (43.2) [27.3–59.2] 4 (30.7) [5.7–55.8] 0.52

  > 20 3 (8.1) [0.0–16.9] 1 (7.7) [0.0–22.2] 1
Occupation
 Student 0 (0.0) [0.0–0.0] 3 (23.1) [0.2–45.9] 0.014
 Unemployed 21 (56.7) [40.8–72.7] 8 (61.5) [35.1–87.9] 1
 Employed 16 (43.2) [27.3–59.2] 2 (15.4) [0.0–35.0] 0.09

Sexual behaviors
Age at sexual onset [years]
  < 16 6 (16.2) [4.3–28.1] 0 (0.0) [0.0–0.0] 0.32
 16–20 28 (75.7) [61.8–89.5] 9 (69.2) [44.1–94.3] 0.72

  > 20 3 (8.1) [0.0–16.9] 4 (30.7) [5.7–55.8] 0.06
Number of sexual partners in the last 12 months
 No partner 12 (32.4) [17.3–47.5] 3 (23.1) [0.2–45.9] 0.73
 One regular partner 24 (64.8) [49.5–80.2] 10 (76.9) [54.1–99.8] 0.51
 Several partners [1 to 5] 2 (5.4) [0.0–12.7] 0 (0.0) [0.0–0.0] 1

Frequency of condom use
 Always 6 (16.2) [4.3–28.1] 0 (0.0) [0.0–0.0] 0.32
 Inconsistently 17 (45.9) [29.8–62.0] 13 (100.0) [100.0–100.0] 0.0005
 Never 14 (37.8) [22.2–53.5] 0 (0.0) [0.0–0.0] 0.01

Cytological cervical results
 Normal cytology 30 (81.1) [68.4–93.7] 12 (92.3) [77.8–100.0] 0.66
 Low grade lesion 3 (8.1) [0.0–16.9] 0 (0.0) [0.0–0.0] 0.55
 High grade lesion 2 (5.4) [0.0–12.7] 0 (0.0) [0.0–0.0] 1
 ASCUS 2 (5.4) [0.0–12.7] 1 (7.7) [0.0–22.2] 1

HPV DNA detection and types
 HPV DNA in swab 26 (70.3) [55.5–85.0] 8 (61.5) [35.1–87.9] 0.73
 Multiple types of any HPV 11 (29.7) [15.0–44.4] 1 (7.7) [0.0–22.2] 0.14
 LR-HPV 13 (35.1) [19.7–50.5] 2 (15.4) [0.0–35.0] 0.29
 Possibly oncogenic HPV 4 (10.8) [0.8–20.8] 0 (0.0) [0.0–0.0] 0.56
 HR-HPV 23 (62.2) [46.5–77.8] 5 (38.4) [12.1–64.9] 0.19
 Multiple types of HR-HPV 6 (16.2) [4.3–28.1] 1 (7.7) [0.0–22.2] 0.66
 Any 9-valent vaccine types** 16 (43.2) [27.3–59.2] 4 (30.7) [5.7–55.8] 0.52
 Multiple 9-valent vaccine types 3 (8.1) [0.0–16.9] 0 (0.0) [0.0–0.0] 0.55
 9-valent vaccine HR-HPV types 16 (43.2) [27.3–59.2] 3 (23.1) [0.2–45.9] 0.32
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In these African immigrant women, we found a particu-
larly high prevalence of cervical HPV (68.0%), frequently 
associated with HR-HPV genotypes (56.0%) found in 61.5% 
of HIV-negative and 70.3% of HIV-positive women. It is 
difficult to compare our observations with the few previ-
ously published studies on HPV cervical infection among 
immigrant women living in Europe. Moreover, the pub-
lished studies are heterogeneous with each other, especially 
concerning the origin and selection of immigrant women 
(regular or clandestine), and the types of methodology used. 
However, some points can be debated. Firstly, such high 
prevalences of cervical HR-HPV in study women appear 
uncommon and higher than the HPV prevalences previously 
reported in the French female general population with cervi-
cal HR-HPV infection rates ranging from 8 to 22.8% in HIV-
negative adult women with normal cytology [17–26] and 
26.4% in HIV-positive women [27]. The HPV prevalences in 
study population were also largely higher than the low HPV 
prevalence of 7.8% in immigrant women reported in a large 

study conducted in Italy among 22,814 regular immigrant 
women from various origins (mostly from Eastern Europe 
and North Africa) [15]. Secondly, other studies reported 
results of the same order as ours in HIV-infected women 
and in foreign women. For example, the high prevalence 
of any cervical HR-HPV of 49.5% was reported in a large 
population-based survey on HIV-positive women living in 
Europe, including between 0 and 74% sub-Saharan African 
women depending on inclusion centres [28], that is similar 
to the high HPV prevalence we found in our study women. 
In Spain, the prevalence of HPV in the foreign women was 
23.5%, significantly higher than in the Spanish women [29]. 
Thirdly, several reports conducted in Italy among immigrant 
women originating from sub-Saharan Africa showed high 
HPV prevalence rates, from 35.5% [30], 44.0% [31], 45.0% 
[32], 57.6% [33] to 65.4% [34] in HIV-negative women, and 
57.1% [30] to 61.5% [33] in HIV-infected women. Finally, 
the high prevalences of HR-HPV infection found in the 
present study likely mirror the burden of cervical HR-HPV 

Table 2  (continued) HIV-positive women 
(N = 37)
n (%) [95% CI]*

HIV-negative women 
(N = 13)
n (%) [95% CI]*

P**

 9-valent vaccine HR-HPV types only 11 (29.7) [15.0–44.4] 1 (7.7) [0.0–22.2] 0.14
 Non-vaccine HR-HPV types only 6 (16.2) [4.3–28.1] 4 (30.7) [5.7–55.8] 0.42

Fig. 2  Proportion of cervical HPV genotypes according to their inclu-
sion in the 9-valent Gardasil-9® vaccine. Number of low-risk (LR), 
high-risk (HR) and possibly oncogenic HPV genotypes in 34 cervi-
cal specimens positive for HPV DNA by molecular biology accord-
ing to their possible prevention by 9-valent Gardasil-9® HPV vac-
cine among adult first-generation immigrant women originating from 
sub-Saharan Africa and living in France. The Anyplex™ II HPV28 
kit (Seegene) allows to distinguish 28 HPV genotypes, including 13 
high-risk types (HR-HPV -16, -18, -31, -33, -35, -39, -45, -51, -52, 
-56, -58, -59, and -68), 9 low-risk (LR) types (LR-HPV -6, -11, 
-40, -42, -43, -44,-53, -54 and -70) and then, 6 genotypes classified 

as possibly carcinogenic (HPV-26, -61, -66, -69, -73 and -82) [3]. 
Study women were mainly originating from Central Africa, including 
Democratic Republic of Congo (32.0%), Cameroon (14.0%), Central 
African Republic (10.0%), Angola (6.0%), Rwanda (6.0%), Burundi 
(2%) and Gabon (2%), while the remaining women were from West 
Africa, including Ivory Coast (10.0%), Nigeria (4%), and other west-
African countries (Guinea, Mali, Mauritania, Senegal and Togo; 2%). 
One (2.0%) participant was from Ethiopia. Nota bene. The 9-valent 
Gardasil-9® vaccine (Merck & Co. Inc., New Jersey, USA) is effec-
tive against HPV genotypes -6, -11, -16, -18, -31, -33, -45, -52 and 
-58, as indicated by stars
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infection commonly reported in Sub-Saharan Africa. Indeed, 
quite similar to our study, cervical HR-HPV prevalences in 
sub-Saharan Africa can reach 46.2% in HIV-negative adult 
women (more than 25 years) and 79.1% in HIV-positive 
women [8–10]. Although comparisons may be difficult to 
establish, our observations point that African immigrants 
living in France constitute a population with a particu-
larly high risk of HR-HPV cervical infection, irrespective 
of their HIV-status, being significantly more infected by 
HR-HPV than Western European female native population, 
and also probably more than immigrant women originating 
from Eastern Europe. Taken together, according to our own 
observations and those previously reported in the literature 
in immigrant women living in Europe and in women liv-
ing in sub-Saharan Africa, the prevalences of genital HPV 
appear highly heterogeneous. In HIV-negative women, HPV 
prevalences range from 35 to 65% in immigrant adult women 
from sub-Saharan Africa living in Europe and from 25 to 
50% in adult women living in sub-Saharan Africa. The geni-
tal carriage of HPV is furthermore clearly increased in case 
of HIV-1-coinfection, with prevalences as high as 60–70% 
in immigrant women originating from sub-Saharan Africa 
living in Europe and 80% in adult women living in sub-
Saharan Africa.

As a consequence, adult first-generation African immi-
grant women living in France, especially those infected 
with HIV, should be at very high risk for developing cervi-
cal cancer. In Italy, a neighboring country of France, the 
estimated risk for high grade cervical lesions and cancers 
was effectively higher in immigrant women from high HPV 
prevalence regions, especially sub-Saharan African coun-
tries, as compared to native women living in Italy as well as 
in other high-income European countries [35]. However, the 
duration of stay in France of our study women (10 years on 
average) makes it difficult to clearly state whether the HPV 
prevalence pattern found in the present study is related to 
HPV exposure before migration or is associated with factors 
occurring during the sexual life of these women in France. 
Further multicenter studies with larger sample sizes are now 
needed to better estimate the cervical cancer burden in the 
population of first-generation immigrant women originating 
from sub-Saharan Africa and living in France.

The distribution of HPV genotypes in women, with 
a majority harboring the non-vaccine HPV-68, was dif-
ferent to that previously reported in French women born 
to French parents with HR-HPV-16 as the most detected 
genotype [24]. This unusual and original epidemiological 
profile of HPV infection in a subgroup of the population 
of adult women living in France could be explained by the 
social conditions of these immigrant women at their arrival 
in France. Indeed, immigrant women from sub-Saharan 
Africa living in France, especially those of first-generation, 
remain mostly in the same social network at their arrival in 

France, which is mainly constituted by people also coming 
from their native regions where these unusual genotypes are 
frequent [36].

The wide heterogeneity of the HPV genotypes distribu-
tion in our study female immigrant population was previ-
ously reported in Africa [7, 8, 10, 11]. Some genotypes fre-
quently detected in women living in Africa, such as HPV-35 
or HPV-59 [7, 8, 10, 11], were seen with low prevalence in 
our study population, possibly suggesting that the African 
epidemiological pattern could have been gradually diluted 
in these immigrants women living in France for an aver-
age of 10 years. Nevertheless, as for HIV epidemic in some 
countries, in which imported sub-epidemics may occur, 
characterized by HIV-subtypes and strains genetically and 
phenotypically different from those commonly observed 
[37], adult immigrant women originating from sub-Saharan 
Africa could also import HPV genotypes different from 
those commonly spreading in French women born in France. 
Such imported viruses could be more aggressive and phe-
notypically less recognizable by the immune system of vac-
cinated people [38]. Further genetic studies are obviously 
needed to better address this aspect of HPV epidemiology.

For immigrant women at risk for cervical cancer, regular 
HPV molecular testing, cytological screening for precan-
cerous cervical lesions and adequate treatment remain the 
best suitable preventive approach to avoid the occurrence of 
cervical cancer [15, 39–42]. In addition, the issue of catch-
up HPV prophylactic vaccination should be addressed in 
this population at high risk of cervical cancer. Current pro-
phylactic HPV vaccines are thought to confer better protec-
tion against HPV infection mainly in individuals who have 
not been yet infected [43, 44]. HPV vaccination policies in 
most countries such as France recommend vaccination in 
girls before age of 15 (11–14 years), with a catch up until 
19 years old [45, 46]. Recently, the Advisory Committee 
on Immunization Practices (ACIP) in the United States of 
America has updated their HPV vaccination guidelines in 
extending the age of eligibility for HPV vaccination up to 
45 years old according to the virological, immunological 
and clinical parameters rather than the age criterion [47–49]. 
Possible interest of catch-up HPV prophylactic vaccination 
extended to adult women at high risk for HR-HPV infection 
and cervical cancer, could be envisioned in first-generation 
immigrant adult African women living in France. Indeed, 
prophylactic HPV vaccines have shown to provide almost 
67–90% protection against the persistence of HPV infec-
tion as well as the occurrence of high-grade precancerous 
lesions, over 7 years after vaccination, in adult women up to 
45 years old [42, 50–52], even in women with serological 
evidence of prior HPV exposure [53, 54]. In addition, only 
20% of study women were exclusively infected by high-risk 
HPV genotypes not targeted by the Gardasil-9® vaccine, 
suggesting that at least 80% of genital HPV infections in 
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this sample of first-generation immigrant women living in 
France would be a priori prevented by the vaccination with 
Gardasil-9® vaccine. Ongoing clinical trials such as HPV-
FASTER study already suggest that extending routine vacci-
nation strategies to women up to age 30 years in combination 
with greater access to primary molecular HPV screening can 
hasten impact on cancer incidence [55–57]. Note that catch-
up HPV prophylactic vaccination could be proposed even 
in HIV-infected women, in whom better immunogenicity 
is seen when HIV viral replication is controlled, and when 
there is no overt immunodeficiency [58, 59].

Finally, in our series of first-generation African immi-
grant women living in France and who underwent cervical 
cancer screening for the first time, we found a large pro-
portion (84.0%) of normal cytological results, and only a 
minority exhibited pathological Pap smear test, including 
ASCUS (6.0%) observed both in one HIV-infected and one 
HIV-negative woman, and also low-grade (6.0%) and high-
grade (4.0%) cervical lesions only observed in HIV-posi-
tive women. Although there was no statistically difference 
between HIV-infected and HIV-negative women in regards 
to Pap smear results, our findings show that worst cervi-
cal lesions are mostly found in HIV-positive women than 
in HIV-negative. Further large studies are needed to have a 
more precise evaluation of the burden of HPV-related cer-
vical lesions and cancers in the African immigrant women 
living in France, which constitute a population in which the 
coverage of cervical cancer screening remains very low. 
Indeed, in France, foreign women born to parents com-
ing from a foreign country were more than five times more 
likely to have never been screened for cervical cancer in their 
lifetime than French women born to French parents [60]. 
Furthermore, recent population-based surveys reported that 
African immigrant population living in France is subjected 
to a very high risk of being denied care by health-care pro-
fessionals [36, 61, 62].

Study Limitations

Our study has some limitations. Firstly, the inclusion sites in 
Orléans limited to outpatient consultation services for HIV 
and STIs may have introduced a recruitment bias in favor of 
HIV- and STI- infected women. Secondly, women who con-
sulted for the management of STI could clearly be more at 
risk of carrying HPV. Therefore, healthy African immigrant 
women are under-represented in our study. Thirdly, the high 
frequency of HIV-infected women in our study may have 
resulted in overestimating the prevalences of cervical HPV 
molecular detection. Fourth, the small sample size of our 
study population makes these results not fully representative 
of the first-generation immigrant women originating from 
sub-Saharan Africa and living in France. Finally, our conclu-
sions on a high HPV infection rate among immigrants from 

sub-Saharan Africa living in France should be conditional 
and call for other studies on larger samples.

New Contribution to the Literature

Our study highlights for the first time the high prevalence of 
cervical HPV infection with original genotypes distribution 
frequently associated with HIV infection in never-screened 
immigrant women originating from sub-Saharan Africa 
and living in France. There is an urgent need to implement 
adapted screening interventions specific for sub-Saharan 
African immigrant women who appear to be at very high 
risk for cervical cancer. Regular access to HPV molecular 
screening and Pap smear triage constitutes likely the neces-
sary condition to allow preventing genital cancers in immi-
grant African women living in France. New strategies using 
genital self-sampling have proven to be as suitable for HPV 
molecular testing as the usual clinician-administered vaginal 
sampling [25, 63–65]. Furthermore, genital self-sampling is 
a good alternative to reach remote and neglected populations 
with limited access to healthcare facilities in in sub-Saharan 
Africa [64, 65]. Such new strategy effective for women in 
Africa could be adapted for first-generation African women 
living in France. Indeed, in a randomized trial conducted in 
France, the self-sampling strategy was more effective and 
cost-effective than the recall letter commonly used in France, 
increasing thus the participation in cervical cancer screening 
[63]. Therefore, offering at social welfare centers, as well as 
in hot spots of residence of immigrant populations of Afri-
can origin an in-home return-mail kit vaginal self-sampling 
device, could help to increase the cervical cancer screening 
coverage in this key and neglected sub-population of French 
women. In addition, special attention should be also focused 
on HIV-infected immigrant women, since HIV constitutes an 
aggravating factor for the progression of HPV-related lesions 
to invasive cancer [66]. Finally, further investigations are 
necessary to better identify the social and cultural barriers of 
cervical cancer screening specific to the sub-Saharan Afri-
can immigrant women living in France, especially those of 
first-generation who are most often no longer eligible for 
HPV prophylactic vaccination.
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