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Introduction

DES is a synthetic estrogen that was prescribed in France between 1950 and 1977 to prevent certain complications of pregnancy, such as miscarriage. Among the approximately 80,000 women exposed in utero (DES daughters), adverse effects were observed: genital malformations, infertility, pregnancy complications, such as ectopic pregnancies, miscarriages, and premature deliveries, as well as an increased risk of cancer of the cervix, vagina, and breast [START_REF] Hoover | Adverse health outcomes in women exposed in utero to diethylstilbestrol[END_REF]. More recent research has shown an increase in the frequency of myocardial infarction and coronary artery disease [START_REF] Troisi | A prospective cohort study of prenatal diethylstilbestrol exposure and cardiovascular disease risk[END_REF].

The consequences of DES are not over in this population but are changing as they age.

The DES daughters are currently little affected by the effects on reproduction because of their age, 43 to 70, but they require specific gynecological care for an increased risk of two types of cancer that affect the cervix or vagina: doubling of the rate of high-grade cervical intraepithelial neoplasia (CIN) and the possible development of late clear-cell adenocarcinoma (CCA). [START_REF] Hatch | Outcome and follow-up of diethylstilbestrol (DES) exposed individuals[END_REF]. Thus, the previous French recommendations included specific screening by annual smears with cytology, instead of a smear every three years for the general population, until February 2020. Two changes took place in March 2020 for screening in the general population in France: introduction of first-line HPV tests every five years after 30 years of age and organized screening. [START_REF]et cance ́reuses du col de l'ute ́rus et de la place du double immunomarquage p16/Ki67 -Synthèse et recommandations[END_REF][START_REF]l'organisation du dépistage organisé du cancer du col de l'utérus[END_REF] The first goal of this study was to assess compliance with the previous recommendations. Our second goal was to provide screening advice in this new context.

Materials and methods

Recruitment

The Réseau DES France, a non-profit organization, sent out a semi-open questionnaire, giving ample space for free comments, to its members in its journal to assess compliance with the previous screening recommendations. An electronic version was posted on the des-france.org site. The call to participate in this survey was also disseminated via the association's newsletter and social networks, mainly on its Facebook page.

Questionnaires

Questionnaires were divided into two parts. For women who had followed screening recommendations, only a free comment space was proposed. For those who had not followed the recommendations, several sub-questions were asked concerning knowledge of the recommendations, personal difficulties, and difficulties in accessing healthcare to analyze the reasons for their lack of compliance.

Statistical analysis

Women included in the study were split into two subsamples: those who followed annual screening recommendations and those who did not. Women who were not annually screened were divided into 'screened in the past three years' and 'screened more than three years ago or never'. Their answers were then compared by multiple logistic regression with age as a potential confounder. Analyses were conducted using Stata 14.

Results

Between October 2019 and February 2020, 574 responses were collected. Four incomplete questionnaires were excluded.

Population

DES was prescribed in France during pregnancy between 1950 and 1977. The histogram of birth years of the participants corresponds to the years of DES prescription [START_REF] Cabau | Malformations utérines chez les filles exposées au Distilbène® pendant leur vie embryonnaire. Conséquences sur leur fécondité[END_REF], increasing from 1965, peaking in 1971, and sharply decreasing from 1972 (Fig. 1).

-Insert Figure 1 about here -The age of 94% of these women was between 45 and 64 years (Fig. 2). The average age was 51.2 ± 5.1 years.

-Insert Figure 2 about here -Among the participants, 75.61% were informed of this survey by La Lettre (a quarterly newspaper sent to members), 20.91% by social networks, and 3.48% by other means.

Screening for utero-vaginal cancers among DES daughters Overall

Among the 570 DES daughters who responded to the questionnaire, 363 (63.7%) answered that they followed the annual smear recommendation and 207 (36.3%) did not.

Women who were annually screened were 1.6 years younger than those who were not (50.6 ± 4.7 years vs 52.2 ± 5.6 years, p < 0.0001; see Fig. 2).

The percentage of women who participated in appropriate screening was significantly higher for women who received medical information from the association journal (67%) than for those informed by social networks (51%; p = 0.002).

Annual screening

Among the 363 (63.7%) women who followed the recommendations, 32, nearly 9%, experienced difficulties in obtaining a yearly screen, the physician not always being informed of the recommendations.

Nonannual screening

Among the 207 women who did not have an annual screen, the main reasons cited were the recommendations being unknown by the physicians (38.7%) or the patients themselves (29.6%), personal difficulties, such as fatigue (32.5%), and difficulties in finding a physician (28.2%) (Table 1). Among these 207 women, 145 (70%) had been screened in the past three years and 62 (30%) had been screened more than three years before or never.

Women screened in the past three years were 2.7 years younger than women screened more than three years before or never (51.4 ± 5.1 years vs 54.1 ± 6.1 years, p < 0.001).

The following analyses were adjusted for age.

Women screened more than three years before or never more often declared having difficulties in accessing healthcare than women screened in the past three years, in particular, living a long distance from the health professional (adj. p = 0.047), retirement of the physician (adj. p = 0.072), and difficulty in finding an adequate physician (adj. p = 0.097).

-Insert Table 1 about here -

Special situations

Certain particularities of screening for DES daughters are not considered, for example, the need to continue smears beyond 65 years of age. Among the 15 women over 65 years of age, seven continued screening and eight stopped. In addition, among the 32 women who had had a hysterectomy, seven continued screening and 25 stopped.

Discussion

Degree of compliance with recommendations

The follow-up of DES daughters who answered the questionnaire was appropriate, once a year, for 63.7%, suboptimal, with smears in the last three years for 25.4%, and poor, with the last smear more than three years before or never having had a smear for 10.8%. This result is admittedly imperfect but can be considered fair for 89.1% of the DES daughters by summing the results of the first two groups.

Nevertheless, the DES daughters in our sample had been made aware of the consequences of DES, as they receive the association's newspaper or follow it on social networks. Their follow-up probably does not reflect that of all French DES daughters.

Reasons for inadequate follow-up 2a-Effect of the women's age

The frequency of screening clearly diminishes with age (Fig. 1). Such an evolution, observed also in the general population, is unfortunate for DES daughters, who must maintain screening after 65 years of age due to the increased risk of dysplasia and CCA.

2b-Recommendations not known or not followed (Table 1)

Several situations concerning a lack of knowledge of the recommendations were described. First, the recommendations were often unknown by the physicians or the patients. Furthermore, the practitioners sometimes lacked knowledge of the consequences of in utero DES exposure or they knew but did not apply the recommendations.

Example of a testimonial 52 years of age -The gynecologist who has been following me for two years does not take exposure to DES into consideration, even though I told him about this history. How does one convince the attending physician and/or gynecologist about the relevance of annual screening? 2c-Difficulties linked to the career path of women Among the answers to the questions, fatigue was mentioned, followed by apprehension about the exams or the results.

years of age -Fear of results. I dread the auscultations. It becomes unbearable to me.

And it is painful. I feel like a body without a mind during these visits.

2d-Difficulties in accessing healthcare

The difficulties reported in accessing healthcare were the long wait to obtain an appointment, the difficulty of finding a physician, the retirement of the doctor, or, rarely, the cost. 50 years age -At the last visit to my gynecologist, he did not perform a smear. I was annoyed, but I did not dare insist. He had just been sanctioned by the national health insurance, which accused him of doing too many smears! An effort must therefore be made to improve the dissemination of information to all DES daughters and health professionals. As with all "rare diseases", the dissemination of information is a challenging question, for which university and postgraduate education play an essential role. However, patient associations are also playing a growing role, reaching out not only to patients and their caregivers but also to healthcare professionals [START_REF] Darquy | Towards equity in organised cancer screening: the case of cervical cancer screening in France[END_REF].

Information for healthcare professionals 3a-Particularities of DES daughters Cervix and vaginal abnormalities

Women who were exposed to DES in utero show numerus gross structural abnormalities of the cervix and vagina, consisting of transverse ridges, protuberances or cock's combs, sulci, pseudo polyps, and hypoplasia of the cervix [START_REF] Kaufman | Upper genital tract changes and infertility in diethylstilbestrol-exposed women[END_REF].

Adenosis is defined as the presence of glandular epithelium in the ectocervix and vagina rather than normal squamous epithelium. Its prevalence in DES daughters has been reported to be as high as 91% versus 4% for the general population. It progressively regresses between 20 and 30 years of age, with a metaplastic squamous epithelium covering and then replacing the glandular epithelium. The squamo-glandular junction moves progressively towards the cervical canal, making the transformation zone wider.

Although benign, adenosis is considered to be a precursor of CCA [START_REF] Hatch | Outcome and follow-up of diethylstilbestrol (DES) exposed individuals[END_REF][START_REF] Robboy | Pathologic findings in young women enrolled in the National Cooperative Diethylstilbestrol Adenosis (DESAD) project[END_REF][START_REF] Laronda | The development of cervical and vaginal adenosis as a result of diethylstilbestrol exposure in utero[END_REF].

Squamous cervical cancer

The risk of squamous-cell cervical neoplasia appears to be elevated in DES daughters. An American study showed the risk of high-grade CIN to be approximately two-fold higher in DES daughters than in the general population: HR 2.10, 95% CI: 1.41-3.13 [START_REF] Troisi | Prenatal diethylstilbestrol exposure and high-grade squamous cell neoplasia of the lower genital tract[END_REF].

A study from the Netherlands reported an increased risk of CIN1 but no overall increase in CIN 2 or 3 [START_REF] Verloop | Risk of cervical intra-epithelial neoplasia and invasive cancer of the cervix in DES daughters[END_REF]. However, an important limitation of this study was the uncertainty of DES exposure. This probable excess risk may be due to an increase in the size of the cervical transformation zone, leading to greater susceptibility to HPV infection.

Cervical or vaginal clear-cell adenocarcinoma (CCA)

CCA is estimated to occur in 1 in 635 DES daughters [START_REF] Troisi | Cancer risk in women prenatally exposed to diethylstilbestrol[END_REF]. In two studies on CCA, approximately two-thirds were women exposed to DES in utero [START_REF] Hanselaar | Clear cell adenocarcinoma of the vagina and cervix. An update of the central Netherlands registry showing twin age incidence peaks[END_REF][START_REF] Huo | Follow-up of Patients with Clear-Cell Adenocarcinoma of the Vagina and Cervix[END_REF]. Most DESassociated cases were diagnosed among women in their late teens and twenties, but later cases, at up to 62 years of age, have been reported [START_REF] Herbst | Diethylstilbestrol (DES) pregnancy treatment:a promising widely used therapy with unintended adverse consequences[END_REF]. By comparison, cases of CCA among non-exposed women present early, in their twenties, or late, in their seventies, showing two peaks of incidence. The incidence of ACC was estimated to be 40 times higher in DES daughters than in the general population. [START_REF] Troisi | Cancer risk in women prenatally exposed to diethylstilbestrol[END_REF] For these reasons, DES daughters should be screened for CCA throughout their lives.

Oncogenic HPV is unlikely to be a co-factor in the development of CCA [START_REF] Waggoner | Human papillomavirus detection and p53 expression in clear-cell adenocarcinoma of the vagina and cervix[END_REF]. Thus, the HPV test is not adapted to CCA screening.

3b-Screening recommendations

In France, the Haute Autorité de Santé (HAS) published new recommendations in March 2020 for the general population, including screening for HPV every five years from the age of 30 to 65 years. If the HPV result is positive, a cytology examination of the same sample is performed and eventually a colposcopy, if necessary [START_REF]et cance ́reuses du col de l'ute ́rus et de la place du double immunomarquage p16/Ki67 -Synthèse et recommandations[END_REF]. For women exposed to DES in utero, the Institut National du Cancer (INCa) recommended yearly cytology screening in 2018 [START_REF]Dépistage du cancer du col de l'utérus / Êtes-vous concernée ?[END_REF].

In 2019 Hatch et al. published a review of the American recommendations for cervical and vaginal cancer screening for DES daughters [START_REF] Hatch | Outcome and follow-up of diethylstilbestrol (DES) exposed individuals[END_REF][START_REF]Diethylstilbestrol (DES) and Cancer[END_REF][START_REF]Health Care Providers Home > Information to Identify and Manage DES Patients[END_REF][START_REF]DES Exposure: Questions and Answers[END_REF].

Summary of screening recommendations for DES daughters

DES exposed daughters should have a yearly gynecological examination that includes visual inspection and palpation of the cervix and vagina for abnormal growths and cervical and vaginal sampling for cytology (the HPV test is not adapted for CCA). Such examinations should continue after 65 years of age and after hysterectomy to screen for possible vaginal pathology. Based on the cytology findings, an HPV test and/or colposcopy should be performed.

The screening of DES daughters is not the only exception to recommendations for the general population: Two other groups are also concerned: immuno-depressed women, including solid organ transplant recipients, and women living with HIV [22 -24].

Should "DES granddaughters" be screened?

Screening for the daughters of women exposed in utero to DES is one of the questions most frequently asked of our association. An increase in cancer of the cervix or vagina in this generation has not been observed. [START_REF] Titus-Ernstoff | Offspring of women exposed in utero to diethylstilbestrol (DES): a preliminary report of benign and malignant pathology in the third generation[END_REF][START_REF] Tournaire | Adverse health effects in children of women exposed in utero to diethylstilbestrol (DES)[END_REF]. Thus, their screening should follow the recommendations for the general population.

Conclusion

This survey assessed compliance with the specific recommended screening of DES daughters for cervical and vaginal cancers. With screening of 89.1 % of women annually or within the past these years, these results can be considered to be encouraging.

However, this study concerned a sample of women sensitized to the issue, because they were members of a patient association. The difficulties mentioned were mainly a lack of knowledge of specific recommendations by health professionals or the patients themselves.

It is therefore necessary to improve screening for all DES daughters through university and postgraduate training. However, patient associations can play a growing role in providing information about this "rare disease" by reaching out to healthcare professionals as well as patients. Table 1. Explanations given by 207 women for not having followed the annual screening, adjusted for age: 145 of them screened in the past 3 past years and 62 more than 3 years before or never. 
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