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Abstract. – OBJECTIVE: On March 11, 2020, 
the World Health Organization (WHO) has de-
clared the novel coronavirus (COVID-19) out-
break as a global pandemic. COVID-19 pandem-
ic has impacted health services, including im-
munization programs, with a consequent reduc-
tion in vaccination coverage in those categories 
for which the prevention of vaccine-preventable 
diseases is strongly recommended.

SUBJECTS AND METHODS: We conducted a 
retrospective cross-sectional study on the gen-
eral population and on PLWHs, comparing an-
ti-human papillomavirus (HPV) vaccination cov-
erage data in 2019, before COVID-19 pandem-
ic, and the 2020 data, after the announcement 
of the pandemic state and the lockdown and the 
implementation of restrictive measures to con-
tain the contagion.

RESULTS: Compared to 2019, 2020 data show 
a 42% reduction in HPV vaccine coverage in 
the general population and 36% in PLWHs. The 
greatest reduction in anti-HPV vaccination cov-
erage occurred during periods of greatest re-
striction and mainly concerned the general pop-
ulation.

CONCLUSIONS: The prevention of vac-
cine-preventable diseases remains essential. 
Above all, it is essential to increase and recov-
er the anti-HPV vaccine coverage, in consider-
ation of the data that show its preventive onco-
logical efficacy.

Key Words:
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prevention.

Introduction

On March 11, 2020, the World Health Orga-
nization (WHO) declared the novel coronavirus 
(COVID-19) outbreak a global pandemic1. In a 
short time, the cases increased, and health care, 
systems and societies were seriously questioned 
from the emerging virus2. The COVID-19 pan-
demic has impacted the delivery of health ser-
vices, including immunization programs3. Most 
of the resources related to routine preventive 
activities have been transferred to interventions 
related to the pandemic to control the circulation 
of the virus4,5.

The reduction in vaccination coverage affected 
various age groups and categories of people who 
could be immunized against vaccine-preventable 
diseases. According to the data collected by 
the WHO, the United Nations Children’s Fund 
(UNICEF), the Global Alliance for Vaccines and 
Immunizations (GAVI), and the Sabin Vaccine 
Institute, the suspension of vaccination services 
in over 68 countries have put at least 80 million 
children under the age of one at risk6. 

Studies7 have shown that due to the social 
isolation measures adopted to reduce the risk of 
transmission from SARS-CoV-2, the vaccination 
services have been adapted to the individual ter-
ritorial situations based on the circulation of the 
virus and the restrictive measures implemented; 
this has led to a reduction in vaccination cover-
age4.
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Da Silva et al8 showed that the number of 
MMR vaccine doses injected between April 2020 
and September 2020 was significantly lower than 
in the period from April 2019 to March 2020, 
highlighting how social isolation triggered by 
the COVID-19 pandemic, has greatly contributed 
to the reduction in the number of applied MMR 
vaccines. 

In their report, Muhoza et al9 showed how 
global vaccination coverage decreased in 2020 
compared with 2019 estimates for the completed 
series of Haemophilus influenzae type b (Hib), 
hepatitis B vaccine (HBV), human papillomavi-
rus vaccine (HPV), and rubella-containing vac-
cine (RCV). 

The control of infectious diseases is of par-
amount importance to Public Health and the 
availability of an efficacy vaccination is crucial10. 
Particularly, the vaccine against the HPV is a 
fundamental weapon of prevention against this 
oncogenic virus. It is appropriate to encourage in-
formation campaigns about this important public 
health issue focusing mainly on vaccinations in 
general and anti-HPV to improve coverages and 
avoid epidemics of vaccination-preventable infec-
tions that have recently affected our territory11.

HPV is the second cause of virus-related can-
cer, colorectal cancer as well as cervical cancer 
also bladder cancer, urinary bladder cancer, uri-
nary tract cancer, squamous cell carcinoma and 
oral cancer with viral persistence in saliva12-25. 

The introduction of the effective Highly Ac-
tive Anti-Retroviral Therapy (HAART) in the 
treatment of HIV, have turned this infection in 
a chronic condition with an increase in life ex-
pectancy of people living with HIV (PLWH), but 
with a parallel increase in cancer incidence as a 
whole and especially for some kinds of cancers26.

The compromised immune status of people 
living with HIV (PLWHs), associated with risky 
sexual behaviors such as unprotected sex (anal, 
vaginal, or oral sex) increases the risk of HPV-as-
sociated cancers among PLWHs27,28. This requires 
an effective HPV infection prevention strategy by 
vaccination29. 

Since 2007/2008, in all Italian Regions and Au-
tonomous Provinces, HPV vaccination has been 
offered free and actively to girls in their twelfth 
year of life (eleven years old)30. In addition, some 
Regions have extended the active offer of vacci-
nation to girls of other age groups. Subsequently, 
three Regions (Sicily, Apulia, Molise) have intro-
duced, as early as 2015, the anti-HPV vaccination 
also for males in the twelfth year of life and, 

in 2016, other regions (Calabria, Liguria, Friuli 
Venezia Giulia and Veneto) did so for kids born 
in 2004. In addition, the Emilia Romagna and Fri-
uli-Venezia Giulia regions also offer the vaccine to 
HIV positive individuals, males, and females31,32. 
The aim of our study is to evaluate the impact 
of the COVID-19 pandemic on HPV vaccination 
coverage in the general population and, above all, 
in a high-risk category such as PLWHs. 

Subjects and Methods

We conducted a retrospective cross-sectional 
study on the general population and on PLWHs, 
examining the HPV vaccination coverage data 
from the Immunization Centre of the Hospital 
Hygiene Operative Unit of the Messina Univer-
sity Hospital “G. Martino”. The study has been 
conducted according to the Helsinki Declaration 
and our Institutional policy about retrospective 
studies.

We compared anti-HPV vaccination coverage 
data in 2019, before COVID-19 pandemic, and 
the 2020 data, after the announcement of the 
pandemic state and the lockdown and the imple-
mentation of restrictive measures to contain the 
contagion.

All enrolled subjects received active and free 
vaccination in accordance with current guide-
lines and recommendations33,34. The sample was 
composed by men and women over 18 years old 
of age able to understand the informed consent 
and in absence of other diseases. PLWHs came 
from Infectious Diseases hospital ward of the 
Messina University Hospital “G. Martino” and 
presented CD4 count for live attenuated viral 
vaccines of 350/µL. 

Statistical Analysis
Statistical analysis was performed using soft-

ware R (available at: https://www.rproject.org), 
version 4.2.0. Results are expressed as frequen-
cies (percentages). Categorical data were com-
pared using the Chi-square test. A level of signif-
icance of p < 0.05 was considered.

Results

In 2019, we administered 330 doses of an-
ti-HPV vaccine in the general population and 66 
doses in PLWHs, using as per technical indica-
tions the 3 doses schedule (0, 2, 6 months)35.
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In 2020, we administered 190 doses of an-
ti-HPV vaccine in general population and 42 in 
PLWHs with a decrease, compared to 2019, of 
42% in general population and of 36% in PLWHs 
(Chi square = 0.123; p-value = 0.726) (Figure 1).

Particularly, from January to May 2020, we ad-
ministered only 15 doses of anti-HPV vaccine in 
general population compared to 90 doses of anti- 
HPV vaccine administered from January to May 
2019 (percentage decrease = -83%) and 9 doses 
of anti-HPV vaccine from January to May 2020 
in PLWHs compared to 20 doses administered 
in the same period in 2019 with a percentage 
decrease of -55% (Chi square = 3.271; p-value = 
0.071) (Figure 2).

The data collected show an important decrease 
in anti-HPV vaccination coverage, especially 
during times of greater social restrictions.

Discussion

The COVID-19 pandemic from SARS-CoV-2, 
causing pneumonia and other complications36, 
has radically changed global healthcare, orienting 
on some priority aspects. Despite this, the pre-
vention of vaccine-preventable diseases remains 
essential.

In particular, regarding the pathologies asso-
ciated with HPV infection, data37 from national 
and international literature show that improv-
ing human papillomavirus (HPV) vaccine uptake 
could prevent tens of thousands of cancer cases 
each year. 

The greatest decrease in anti-HPV vaccination 
coverage was observed during periods with more 
social restrictions. In fact, to reduce the possible 

infection with COVID-19 of patients and health-
care professionals, all non-priority procedures 
had been suspended. The Immunization Centre 
of the Hospital Hygiene Operative Unit of the 
Messina University Hospital “G. Martino” was 
closed during the lockdown and consequently the 
execution of vaccinations and the completion of 
the vaccination schedule postponed.

Drop in anti-HPV vaccination mainly affected 
the general population compared to PLWHs. Ad-
herence to the anti-HPV vaccination of PLWHs 
followed in our Immunization Center it has al-
ways been high also for the anxiety often related 
to risk behaviors for their immunocompromised 
status (i.e., unsafe sex)38,39.

The main causes of the decline in vaccination 
coverage were: the closure of the center, the isola-
tion and quarantine measures that coincided with 
the dates of the vaccination and then, with the 
restart of the assistance activities, the fear of con-
tagion and not considering the anti-HPV vacci-
nation essential compared to the anti-COVID-19 
vaccination, postponing its execution. 

Conclusions

The COVID-19 pandemic has posed multiple 
substantial challenges, affecting not just public 
health but also economic systems, socio-cultural 
models and political institutions.

The impact of a global pandemic on vaccina-
tion programs is an important topic because de-
lays or disruptions to such programs are likely to 
cause outbreaks and epidemics of other infectious 
diseases.

Figure 2. Doses administered from January to May 2019 
and from January to May 2020 in general population and 
PLWHs.

Figure 1. Anti-HPV vaccine doses administered in 2019 
and 2020 in general population and PLWHs.
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For this reason, it is essential, especially after 
the impact of the COVID-19 pandemic, to recover 
the lost vaccine doses necessary to complete the 
vaccination cycle (i.e., by telephone call) and the 
enrollment of new patients for whom the anti- 
HPV vaccination is strongly recommended.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Funding
This research received no external funding.

Ethics Approval
The study has been conducted according to the Helsinki 
Declaration and our Institutional policy about retrospective 
studies. The Ethics Committee was released by the Poli-
clinico “G. Martino” of Messina, study number 34/17.

References

  1)  WHO Director-General’s opening remarks at  the 
media briefing on COVID-19 - March 2020.

  2)  Cucinotta D, Vanelli M. WHO Declares COVID-19 
a Pandemic. Acta Biomed 2020; 1: 157-160.

  3)  Oyo-Ita  A,  Wiysonge  CS,  Oringanje  C,  Nwa-
chukwu  CE,  Oduwole  O,  Meremikwu  MM.  In-
terventions for improving coverage of childhood 
immunisation  in  low-  and middle-income  coun-
tries.  Cochrane  Database  Syst  Rev  2016;  7: 
CD008145

  4)  Ceccarelli M, Nunnari G, Celesia MB, Pellicanò 
GF, Venanzi Rullo E, Berretta M, Cacopardo B.  
Coronavirus disease 2019 and people living with 
HIV:  clinical  considerations. Eur Rev Med Phar-
macol Sci 2020; 24: 7534-7539. 

  5)  Amadori  F,  Terracciano  E,  Zaratti  L,  Franco  E. 
Routine  vaccinations  during  SARS-CoV-2  epi-
demics.  Ig Sanità Pubbl 2020; 76: 211-217.

  6)  WHO. At Least 80 Million Children under One at 
Risk  of  Diseases  Such  as  Diphtheria,  Measles 
and Polio as COVID-19 Disrupts Routine Vaccina-
tion Efforts, Warn GAVI, WHO and UNICEF. Avail-
able  online:  https://www.who.int/news-room/de-
tail/22-05-2020-at-least-80-million-children-under-
one-at-risk-of-diseases-such-as-diphtheria-mea-
sles-and-polio-as-covid-19-disruptsroutine-vacci-
nation-efforts-warn-gavi-who-and-unicef.

  7)  Silva  LLSD,  Lima  AFR,  Polli  DA,  Razia  PFS, 
Pavão LFA, Cavalcanti MAFH, Toscano CM. So-
cial  distancing  measures  in  the  fight  against 
covid-19  in Brazil:  description and epidemiologi-
cal  analysis  by  state. Cad Saude Publica  2020; 
36: e00185020. 

  8)  Da  Silva  TMR,  de  Sá  ACMGN,  Vieira  EWR, 
Prates  EJS,  Beinner MA, Matozinhos  FP.  Num-
ber of doses of Measles-Mumps-Rubella vaccine 
applied in Brazil before and during the COVID-19 
pandemic.  BMC  Infectious  Diseases  2021;  21: 
1237. 

  9)  Muhoza  P,  Danovaro-Holliday  MC,  Diallo  MS, 
Murphy P, Sodha SV, Requejo  JH, Wallace AS. 
Routine  Vaccination  Coverage  —  Worldwide, 
2020. MMWR Morb Mortal Wkly  Rep  2021;  70: 
1495-1500.

10)  World Health Organization. Guidance on routine 
immunization services during COVID-19 pandem-
ic in the WHO European Region, 2020.

11)  Visalli  G,  Cosenza  B,  Mazzù  F,  Bertuccio  MP, 
Spataro P,  Pellicanò GF, Di  Pietro A,  Picerno  I, 
Facciolà A. Knowledge of sexually transmitted in-
fections  and  risky  behaviours:  a  survey  among 
high school and university students. J Prev Med 
Hyg 2019; 60: E84-E92. 

12)  D’Andrea F, Ceccarelli M, Venanzi Rullo E, Facci-
olà A, D’Aleo F, Cacopardo B,  Iacobello C, Cos-
ta A, Altavilla G, Pellicanò GF, Nunnari G. Cancer 
screening in HIV-infected patients: early diagnosis 
in a high-risk population. WCRJ 2018; 5: e1130. 

13)  D’Aleo F, Cama BAV, Paolucci IA, Venanzi Rullo 
E, Condorelli F, Facciolà A, Di Francia R, Savas-
ta A, Pinzone MR, Picerno I, Visalli G, Nunnari G, 
Pellicanò GF, Ceccarelli M. New and old assump-
tions  on  lung  cancer  in  people  living  with  HIV. 
WCRJ 2018; 5: e1036. 

14)  Facciolà A, Venanzi Rullo E, Ceccarelli M, D’Aleo 
F, Di Rosa M, Pinzone MR, Condorelli F, Visalli G, 
Picerno I, Fisichella R, Nunnari G, Pellicanò GF. 
Kaposi’s sarcoma  in HIV-infected patients  in  the 
era of new antiretrovirals. Eur Rev Med Pharma-
col Sci 2017; 21: 5868-5879.

15)  D’Aleo  F,  Ceccarelli  M,  Venanzi  Rullo  E,  Facci-
olà A, Di Rosa M, Pinzone MR, Condorelli F, Vis-
alli G, Picerno  I, Berretta M, Pellicanò GF, Nun-
nari  G.  Hepatitis  C-related  hepatocellular  carci-
noma: diagnostic and therapeutic management in 
HIV-patients. Eur Rev Med Pharmacol Sci 2017; 
21: 5859-5867. 

16)  D’Aleo F, Venanzi Rullo E, Ceccarelli M, Facciolà 
A,  Condorelli  F,  Pinzone  MR,  Cacopardo  B,  Di 
Rosa M, Nunnari G, Pellicanò GF. HIV and col-
orectal cancer. New insights and review of the lit-
erature. WCRJ 2018; 5: e1122. 

17)  D’Andrea F, Pellicanò GF, Venanzi Rullo E, D’Aleo 
F, Facciolà A, Micali C, Coco M, Visalli G, Picerno 
I, Condorelli F, Pinzone MR, Cacopardo B, Nun-
nari G, Ceccarelli M. Cervical  cancer  in women 
living with HIV: a  review of  the  literature. WCRJ 
2019; 6: e1224.

18)  D’Andrea F, Ceccarelli M, Facciolà A, Nunnari G, 
Pellicanò GF, Venanzi Rullo E. Breast cancer  in 
women  living with HIV. Eur Rev Med Pharmacol 
Sci 2019; 23: 1158-1164. 

19)  Visalli G, Facciolà A, D’Aleo F, Pinzone MR, Con-
dorelli F, Picerno I, Nunnari G, Pellicanò GF, Cec-



Impact of the COVID-19 pandemic on HPV vaccination coverage in the general population and in PLWHs

7289

carelli M, Venanzi Rullo E. HPV and Urinary blad-
der Carcinoma: a review of  the  literature. WCRJ 
2018; 5: e1038. 

20)  Ceccarelli  M,  Venanzi  Rullo  E,  Facciolà  A, 
Madeddu  G,  Cacopardo  B,  Taibi  R,  D’Aleo  F, 
Pinzone MR, Picerno I, Di Rosa M, Visalli G, Con-
dorelli F, Nunnari G, Pellicanò GF. Head and neck 
squamous cell carcinoma and its correlation with 
human  papillomavirus  in  people  living with HIV: 
a systematic  review. Oncotarget 2018; 9: 17171-
17180. 

21)  Visalli G, Di Pietro A, Currò M, Pruiti Ciarello M, 
D’Andrea F, Nunnari G, Pellicanò GF, Facciolà A. 
How Much Does HIV Positivity  Affect  the  Pres-
ence  of  Oral  HPV?  A  Molecular  Epidemiology 
Survey. Int J Environ Res Public Health 2021; 18: 
8999.

22)  Visalli G, Currò M, Facciolà A, Riso R, Mondel-
lo  P,  Laganà  P,  Di  Pietro  A,  Picerno  I,  Spataro 
P. Prevalence of human papillomavirus  in saliva 
of women with HPV genital  lesions. Infect Agent 
Cancer 2016; 11: 48.

23)  Guerrini GP, Berretta M, Guaraldi G, Magistri P, 
Esposito G, Ballarin R, Serra V, Di Sandro S, Di 
Benedetto  F.  Liver  Transplantation  for  HCC  in 
HIV-Infected  Patients:  Long-Term  Single-Center 
Experience. Cancers (Basel) 2021; 13: 4727. 

24)  Bressan  S,  Pierantoni  A,  Sharifi  S,  Facchini  S, 
Quagliarello V, Berretta M, Montopoli M. Chemo-
therapy-Induced  Hepatotoxicity  in  HIV  Patients. 
Cells 2021; 10: 2871. 

25)  Berretta M, Lleshi A, Cappellani A, Bearz A, Spi-
na M, Talamini R, Cacopardo B, Nunnari G, Mon-
tesarchio V, Izzi I, Lanzafame M, Nasti G, Basile 
F, Berretta S, Fisichella R, Schiantarelli CC, Gar-
lassi E, Ridolfo A, Guella L, Tirelli U. Oxaliplatin 
based chemotherapy and concomitant highly ac-
tive  antiretroviral  therapy  in  the  treatment  of  24 
patients with colorectal cancer and HIV infection. 
Curr HIV Res 2010; 8: 218-222.

26)  Zanet E, Berretta M, Martellotta F, Cacopardo B, 
Fisichella R, Tavio M, Berretta S, Tirelli U. Anal 
cancer:  Focus  on  HIV-positive  patients  in  the 
HAART-era. Curr HIV Res 2011; 9: 70-81. 

27)  Chaturvedi AK, Engels EA, Pfeiffer RM, Hernan-
dez BY, Xiao W, Kim E, Jiang B, Goodman MT, 
Sibug-Saber M, Cozen W, Liu L, Lynch CF, Went-
zensen N, Jordan RC, Altekruse S, Anderson WF, 
Rosenberg PS, Gillison ML. Human papillomavi-
rus and rising oropharyngeal cancer incidence in 
the United States.  J Clin Oncol  2011;  29:  4294-
4301.

28)  Olearo F, Nguyen H, Bonnet F, Yerly S, Wandeler 
G, Stoeckle M, Cavassini M, Scherrer A, Costa-
giola D, Schmid P, Günthard HF, Bernasconi E, 
Boeni J, D’arminio Monforte A, Zazzi M, Rossetti 
B, Neau D, Bellecave P, Rijnders B, Reiss P, Wit 
F, Kouyos R, Calmy A. Impact of the M184V/I Mu-

tation on the Efficacy of Abacavir/Lamivudina/Do-
lutegravir  Therapy  in  Human  Immunodeficiency 
Virus Treatment-Experienced Patients. Open Fo-
rum Infect Dis 2019; 6: ofz330.

29)  Poljak M, Šterbenc A,  Lunar MM. Prevention  of 
human  papillomavirus  (HPV)-related  tumors  in 
people living with human immunodeficiency virus 
(HIV). Expert Rev Anti Infect Ther 2017; 15: 987-
999.

30)  Agenzia Italiana del Farmaco. Determinazione 28 
febbraio 2007. Regime di rimborsabilità e prezzo 
di vendita della specialità medicinale «Gardasil» 
(vaccino papillomavirus umano), autorizzata con 
procedura centralizzata europea dalla Commissi-
one europea. (Determinazione/C n.129/2007).

31)  Ministero  della  Salute.  Direzione  Generale  Del-
la Prevenzione Sanitaria Ufficio 5  - Prevenzione 
delle Malattie Trasmissibili e profilassi internazio-
nale. Coperture vaccinali al 31.12.2018 per HPV.

32)  D’Amato  S,  Pellicanò GF,  Nunnari  G,  Fedele  F, 
Mazzitelli  F,  D’Andrea  F,  Maisano  D,  Squeri  R, 
Genovese C. Management care  improvement of 
people living with HIV: definition of a targeted clin-
ical pathway in a University Hospital of South Ita-
ly. Acta Biomed 2021; 92: e2021244.

33)  SIMIT. Linee Guida Italiane sull’utilizzo dei farma-
ci antiretrovirali e sulla gestione diagnostico-clin-
ica delle persone con  infezione da HIV-1 - anno 
2017.

34)  Piano  Nazionale  della  Prevenzione  Vaccinale 
2017-2019. Ministero della Salute. Direzione Gen-
erale della Prevenzione Sanitaria.

35)  Gazzetta Ufficiale della Regione Siciliana. Decre-
to Assesoriale n°1965 del 10 Ottobre 2017.

36)  Guarneri C, Rullo EV, Pavone P, Berretta M, Ce-
ccarelli M, Natale A, Nunnari G. Silent COVID-19: 
what your skin can reveal. Lancet Infect Dis 2021; 
21: 24-25.

37)  Kepka D, Christini K, McGough E, Wagner A, Del 
Fiol G, Gibson B, Ayres S, Brandt HM, Mann S, 
Petrik AF, Coronado GD. Successful Multi-Level 
HPV Vaccination  Intervention at a Rural Health-
care Center  in  the Era of COVID-19. Front Digit 
Health 2021; 3: 719138.

38)  Nunnari G, Coco C, Pinzone MR, Pavone P, Ber-
retta M, Di Rosa M, Schnell M, Calabrese G, Ca-
copardo B. The role of micronutrients  in the diet 
of  HIV-1-infected  individuals.  Front  Biosci  (Elite 
Ed) 2012; 4: 2442-2456. 

39)  Celesia  BM,  Nigro  L,  Pinzone MR,  Coco  C,  La 
Rosa R, Bisicchia F, Mavilla S, Gussio M, Pelli-
canò GF, Milioni V, Palermo F, Russo R, Mughini 
MT, Martellotta F, Taibi R, Cacopardo B, Nunnari 
G. High prevalence of undiagnosed anxiety sym-
tomps  among HIV-positive  individuals  on  cART: 
a cross-sectional study. Eur Rev Med Pharmacol 
Sci 2013; 17: 2040-2046.


