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Unprecedent shutdowns during COVID-19 pandemic led to considerable disruptions of routine immunization programs, including HPV vaccination program. For instance, in France, at least 200,000 young women lost the possibility to be vaccinated against HPV during this period. Major efforts should be done to facilitate and promote access to HPV vaccination, with the possibility of catch-up vaccination up to a later age.

IMPACT OF COVID-19 PANDEMIC ON HPV VACCINATION WORLWIDE

Human papillomavirus (HPV) vaccines have been used in the prevention of cervical cancer for female patients since 2006. More recently, however, the usage of these vaccines has been extended to the prevention of gender-neutral malignancies -including anal, oral, and head and neck cancers -for both male and female patients. In November 2020, the Cervical Cancer Elimination Initiative was launched by the World Health Organization (WHO) with an ambitious goal to eliminate cervical cancer as a public health problem [START_REF]Global strategy to eliminate cervical cancer as a public health problem: are we on track? eClinicalMedicine[END_REF] and to achieve a reduction of the cancer cervical incidence to fewer than 4/100 000 women-years worldwide by 2030 [START_REF]Global strategy to eliminate cervical cancer as a public health problem: are we on track? eClinicalMedicine[END_REF]. To accomplish this goal, the initiative is focusing on getting 90% of girls fully vaccinated against HPV by age 15. In 2019, only 15% of women and 4% of men have been fully vaccinated worldwide [START_REF] Bruni | HPV vaccination introduction worldwide and WHO and UNICEF estimates of national HPV immunization coverage 2010-2019[END_REF].

The COVID-19 Pandemic caused unprecedented shut downs of global activity that extended equally into the health care space. Government instituted measures to manage the spread of the COVID-19 virus had collateral effects on standard medical activity. These effects came from two main sources: physical and mental exhaustion of the healthcare workforce including a degradation of hospital infrastructure; and, a growing backlog of healthcare procedures. For instance, the inability or fear of high-risk patients to consult a doctor was disrupting chronic disease management and delaying some critical cancer care procedures [START_REF] Arsenault | COVID-19 and resilience of healthcare systems in ten countries[END_REF]. Furthermore, significant decreases in the administration of regular immunizations have been seen internationally during and after the SARS-CoV-2 virus pandemic. The WHO has stated that routine immunization programs have been substantially disrupted in at least 68 countries, affecting more than 80 million children worldwide, especially in poor countries [START_REF]COVID-19 disrupts routine vaccination efforts, warn Gavi[END_REF]. In addition, due to school closings, apathy in seeking medical attention, and the redirection of time, resources, and money to COVID-19 measures within healthcare infrastructures, this disruption has strongly harmed teenage immunizations. In light of these developments, the WHO released recommendations urging governments to routinely assess the need for largescale catch-up vaccination programs and urging countries to prioritize immunization [START_REF]Guiding principles for immunization activities during the COVID-19 pandemic: interim guidance[END_REF].

During the COVID-19 pandemic, HPV vaccination programs had considerable disruptions, like other regular vaccines, which led to a significant proportion of teenagers missing a chance to get vaccinated [START_REF] Daniels | Impact of reduced human papillomavirus vaccination coverage rates due to COVID-19 in the United States: A model based analysis[END_REF]. In April 2020, there was a 75% drop in HPV vaccination coverage compared to previous years, according to a modeling study looking at the effects of the first wave of COVID-19 measures in the USA [START_REF] Daniels | Impact of reduced human papillomavirus vaccination coverage rates due to COVID-19 in the United States: A model based analysis[END_REF]. Based on its finding, the study warned there would be a significant rise in HPV-related diseases if there were not significant public health interventions made. According to the model, 48,682 to 110,192 additional cases of CIN2/3; and 2,882 to 6,487 additional cases of cervical cancer would occur over the next 100 years [START_REF] Daniels | Impact of reduced human papillomavirus vaccination coverage rates due to COVID-19 in the United States: A model based analysis[END_REF]. In Europe, a similar pattern was reported in Switzerland and Greece for the year 2020 with 14.8% and 4.8% reductions of HPV vaccine administration in each country, respectively, compared to 2019 [START_REF] Gountas | Impact of the COVID-19 Pandemic on HPV Vaccinations in Switzerland and Greece: Road to Recovery[END_REF]. In Switzerland, the effect has been reversed in 2021 as the dose deficit decreased by 46.6% compared to 2020 while in Greece, the dose deficit in 2021 increased by 156.2% compared to 2020.

IMPACT OF COVID-19 PANDEMIC ON HPV VACCINATION IN FRANCE

In France, consultations with general practitioners fell 40% and consultations with specialists fell by 50% during the pandemic compared to pre-pandemic levels, even when accounting for the surge of tele-consultations [START_REF] Echos | Hors coronavirus, le renoncement aux soins prend des proportions très inquiétantes[END_REF]. Concurrently, cancer centers had to postpone monitoring consultations and medical operations considered to be non-urgent. In addition to these short-term effects, containment (and progressive de-confinement) measures, compounded by the economic recession, will undoubtedly affect mental health (e.g., anxiety, depression) and physical health (e.g., weight gain, unbalanced nutrition).

As a result of these events, there was a shortfall of 377,000 undelivered doses of HPV vaccine in France between mid-March 2020 and mid-April 2021 [START_REF]Covid-19 : usage des médicaments de ville en France[END_REF]. This shortfall was not made up during the remainder of 2021; on the contrary, it worsened to 407,072 undelivered doses when considering mid-March 2020 to the end of 2021 [START_REF]Rapport charges et produits -Propositions de l'Assurance Maladie pour[END_REF]. There was no evidence that this backlog was being cleared even by early 2022.Two approaches can be used to estimate the number of unvaccinated girls. One approach, the EPI-PHARE study, compares against the natural vaccination trend observed in recent years 2018 and 2019 to estimate the number of unvaccinated girls in France using assumptions for 2020 (Figure 1). During the lockdown (weeks 12 to 19), the study showed an unprecedented fall of HPV-vaccine prescription compared to the expected trend [START_REF]Covid-19 : usage des médicaments de ville en France[END_REF]. As the recommended vaccination schedules up to the age of 15 years includes two injections, it can be stated that at least 200,000 young women have lost the chance to be fully vaccinated against HPV solely because of COVID-19 and in a more pessimistic hypothesis this number could rise to 500,000. These COVID-19 effects add to an already alarming situation of none-vaccination driven by mis/none-information about HPV infection, HPV-related diseases and HPV vaccination leading to concerns about side effects or the efficacy of the HPV vaccine [START_REF]contre les infections à papillomavirus humain des filles âgées de 15 à 18 ans et déterminants de vaccination[END_REF]. Thus, the historically very low vaccine coverage in France after 2010 decade (i.e. only 13.2% with a complete regimen at age 16 for young women born in 1999 [START_REF]contre les infections à papillomavirus humain des filles âgées de 15 à 18 ans et déterminants de vaccination[END_REF]) translates into a very large number, up to 2 million, of young women aged 20 to 26 who are not protected against several HPV-induced cancers. This is particularly concerning because France already demonstrates a prevalence of HPV infection nearly twice as high compared to other countries included in the Ferris et al 2020 study (29.2% vs 16.4%) [START_REF] Dg | Prevalence, incidence, and natural history of HPV infection in adult women ages 24 to 45 participating in a vaccine trial[END_REF]. In France, the circulation of the virus is also reflected in the highest incidence of precancerous cervical lesions in the population of women aged 25-44 years in France [START_REF] Hamers | Population-based organized cervical cancer screening pilot program in France[END_REF]. Additionally, France's vaccination coverage is compounded by glaring social inequalities; vaccination coverage is 4 times higher among financially well-off people compared to economically disadvantaged populations [START_REF]contre les infections à papillomavirus humain des filles âgées de 15 à 18 ans et déterminants de vaccination[END_REF].

HOW TO IMPROVE HPV-VACCINE COVERAGE IN FRANCE?

Current studies show that starting HPV vaccination at a younger age is associated with greater effectiveness in preventing genital warts, high-grade precancerous cervical lesions and cervical cancer [START_REF] Lei | HPV Vaccination and the Risk of Invasive Cervical Cancer[END_REF] and current recommendations in several countries recommended catch-up vaccination through age 26. Additionally, the WHO also recommends two doses with a 6month interval for women older than 21 years to improve access to the vaccine and coverage among women [START_REF]WHO updates recommendations on HPV vaccination schedule[END_REF]. Among Swedish girls and women aged 10 to 30 years old, quadrivalent vaccination was associated with a 63% global reduction of cervical cancer incidence, with an 88% reduction in women vaccinated before 17 years old. In women vaccinated after 17 years old, a decrease of 53% of the incidence was still observed showing a benefit to catch-up vaccination in older women [START_REF] Lei | HPV Vaccination and the Risk of Invasive Cervical Cancer[END_REF]. Thus, even though effectiveness of HPV vaccination for prevention of HPV-lesions decreases with the age of the first vaccination, there is evidence that a catch up in older population is of benefit. The latest HPV-vaccination schedule from the WHO also recommends a one or two-dose schedule for young girls and women aged from 9 to 20 years as another option to improve coverage worldwide [START_REF]WHO updates recommendations on HPV vaccination schedule[END_REF]. The WHO estimates that a single dose strategy could prevent 60 million cervical cancer cases and 45 million deaths worldwide over the next 100 years [START_REF]WHO updates recommendations on HPV vaccination schedule[END_REF].

Based on the findings around preventative and catch-up vaccinations, governments and healthcare professionals such as gynecologists and obstetricians, as well as general practitioners, must make major efforts to facilitate and promote access to HPV vaccination, with the possibility of catch-up vaccination up to a later age. This is the only solution if we are to make up for the missed vaccination resulting from the global COVID-19 crisis. If efforts of this kind are not made, we will undoubtedly see a resurgence of HPV-related cancers and other pathologies in the coming years. It's up to healthcare professionals and governments not to give in to fate. More specifically in France, a catch-up until 26 years old should be discussed as advised in a press release by several French academic, medical and professional institution involved in HPV-related cancers in 5 June 2023 [START_REF]Eradiquer les cancers dus aux papillomavirus (HPV), une bataille française qui reste à mener Appel des scientifiques et des patients pour une campagne d'envergure[END_REF]. 

Figure 1 :

 1 Figure 1: Number of HPV-vaccine prescriptions dispensed per 2 weeks in the first 47 weeks
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