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Abstract Key words
Introduction. In Italy, regional governments are in charge of implementing cervical, | ® cancer screening
breast and colorectal cancer screening programmes. The 2020 Coronavirus pandemic | * COVID-19

led to a national lockdown and the temporary suspension of several non-urgent health- | ¢ delayed diagnosis
care activities, including cancer screening. This paper aims to describe the results of a | ¢ Italy
national survey carried out by the National Centre for Screening Monitoring (ONS) on | ® survey
cervical, breast and colorectal cancer screening activities in 2020.

Materials and methods. A national survey was conducted by ONS in 2020 to assess:

the number of screening invitations by Region; the volumes of screening tests and the

attitude to attend the screening programme compared to 2019; the number of delayed

diagnoses of malignant or pre-malignant lesions caused by the slowing down of screening
programmes, based on the average Region-specific screening detection rate for cervical,

breast and colorectal cancers.

Results. Screening tests for breast, colorectal and cervical cancer decreased by 37.6%,

45.5% and 43.4% in 2020 compared with 2019. In 2020 the estimated numbers of un-

diagnosed lesions are: 3,324 breast cancers, 1,299 colorectal cancers, 7,474 colorectal

advanced adenomas and 2,782 CIN2 or more severe cervical lesions. Participation in

cancer screening programmes decreased by 15%, 15% and 20%, for cervical, breast and

CRC screening, respectively.

Discussion and conclusions. An urgent call to action is needed to prevent further delays

and to limit the impact of the pandemic on cancer diagnosis and prevention.

INTRODUCTION

In Italy, Regions are responsible for organizing
cancer screening programmes, aiming at early detec-
tion of cervical, breast and colorectal cancer. Indeed,
a national law included these screening programmes
among the public health interventions that all Regions
must implement [1]. The outbreak of the Coronavirus
infection (COVID-19) severely hit Italy, and led the

Italian Government to adopt severe containment mea-
sures, such as a nationwide lockdown that started the
9 March 2020 [2]. The response to the pandemic (in
Italy as well as in other countries) had an impact on
the health system and resulted in a sudden suspension
of several non-urgent health care activities, including
cancer screening services, offered to the asymptomatic
population [3]. However, referrals for subjects with
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a previous positive cancer screening test were main-
tained [4].

The effectiveness of cancer screening programmes is
entangled with a timely management of patients. This is
because timely lesion identification might allow for an
early-stage diagnosis, that would lead to more conserva-
tive treatments, and prevent severe complications. The
risk associated with the delay of the diagnosis of cancer
due to COVID-19 has increasingly drawn the scientific
community attention. Several studies are ongoing, aim-
ing to assess the impact of interruption of routinary
screening services on cancer diagnosis and deaths.
Simulation modelling studies, even if based on different
assumptions, showed that an interruption of screening
activity is associated with an increased number of can-
cer deaths, in particular in the years immediately fol-
lowing the suspension of screening programmes [5-8].
The main determinants of the impact of the interrup-
tion of the screening activities on health were: the dura-
tion of the suspension; the strategy adopted for catch-
ing up those who, even if invited, could not participate
in the screening due to the lockdown restrictions/sus-
pension; and the participation rate of the invited popu-
lation [9]. For example, for stage 3 colorectal cancer,
a recent study demonstrated that a 2-month delay to
surgery is predicted to cause more than 9% reduction in
survival across all age groups, while for a 6-month delay,
this reduction is estimated to be >29% [7]. Moreover,
the differential impact of stopping screening activity by
SES (Socioeconomic Status) as well as the equity im-
plications of adopting different recovery strategies has
been debated [10].

In Italy, the National Centre for Screening Moni-
toring (ONS) and the Italian Group for Colorectal
Screening (GISCoR) formulated the criteria to orient
decisions about the design of recovery plans, prioritiz-
ing people whose screening was delayed because of the
lockdown [11, 12]. In Italy, the suspension of screen-
ing services lasted from March until April 2020, even
though in a non-homogeneous way among the different
Regions. In the same way, programmes were restarted
in May 2020, with relevant differences among Regions
[13]. ONS - a technical network of Italian screening
regional centers supporting Regions and the Ministry
of Health in screening programmes monitoring and
quality assurance — has conducted periodic national
surveys to monitor cancer screening programmes dur-
ing the COVID-19 emergency. The main aim of the sur-
veys was to describe accrued delays by comparing 2019
and 2020 data, to evaluate the reboot velocity after the
lockdown and to provide estimates of missed diagnoses
—i.e., malignant or pre-malignant lesions subjected to a
diagnostic delay due to the slowdown of screening pro-
grammes. The first survey showed that, between Janu-
ary and May 2020, half as many tests were done in 2020
at a national level, compared with the same period of
2019. In addition, the survey highlighted that not every
regional programme restarted in May 2020 [13]. The
survey was designed as a three waves study (Jan-May
2020; June-Sep 2020; Oct-Dec 2020). This paper aims
to describe the results of the national survey to closely
monitor screening programmes delays and reboots.

MATERIALS AND METHODS
Setting

In Italy, regional governments are in charge of imple-
menting cervical, breast and colorectal cancer screening
programmes through local health authorities. Breast
cancer screening programmes invite women aged be-
tween 50 and 69 for a mammogram every two years
(in some Regions target age is extended from 45 to 74,
with annual screening from 45 to 49). Cervical screen-
ing programmes invites all women aged between 25 and
30 for a Pap test every three years, and those aged be-
tween 30 and 35 for an HPV test every 5 years until age
64. Finally, colorectal cancer screening programmes in-
vite women and men aged between 50 and 70 (or 74 in
some Regions) for a fecal immunochemical test (FIT)
every two years. Some Regions also provide the option
of one sigmoidoscopy at the age of 58/60.

In Italy, the first COVID-19 case was diagnosed on
21 February 2020. The lockdown was implemented on
8 March 2020, and the infections peaked at the end of
March 2020. The lockdown was gradually removed in
May/June 2020. As in other European countries, the
virus transmission was lower during the summer until
October 2020. To face the second wave of COVID-19
infections, the Italian Government implemented a se-
ries of new restrictions, but not a complete lockdown
(www.salute.gov.it/portale/nuovocoronavirus/archivio-
MonitoraggiNuovoCoronavirus.jsp).

Survey procedures
Methods have been described elsewhere [13]. A

quantitative survey was conducted by ONS administer-

ing an ad hoc questionnaire to all 21 regional cancer
screening coordinators in October 2020 (first update)
and January 2021 (last update). Data were referred to

the target population of the breast (women aged 50-69

years old), cervix (women aged 25-64 years old), and

colorectal cancer screening (women and men aged 50-

69 years old) and concerned:

e screening invitations (i.e. absolute number of subjects
contacted either by mail or by phone, counting every
subject one time only) between January and Decem-
ber 2020, compared to the same period in 2019;

e absolute number of screening tests performed be-
tween January and December 2020 compared to the
same period in 2019.

The following estimates, based on the abovemen-
tioned data, were then calculated:

e “standard months” of delay (SM), i.e. number of
months of activity that would be required to catch
up if the programmes were conducted with the same
capacity of the pre-COVID era. This parameter is ob-
tained by multiplying the proportion of fewer tests
carried out in 2020, in a certain time interval, by the
number of months that make up the period;

e missed diagnoses, i.e. the number of malignant or
pre-malignant lesions (breast carcinomas, advanced
adenomas and colorectal carcinomas, cervical lesions
CIN2 or more severe) that will face a diagnostic delay
due to the slowing down of screening tests’ offer. The
estimates are obtained applying the Region-specific
screening detection rate (DR) of the three cancer
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screening programmes to the absolute difference of
the number of tests performed. The following DRs
were applied: (i) breast cancer screening: average DR
of years 2016-2018 except for some Regions where
data was not available (for Puglia, data relating to the
years 2014-2016 were used; for Molise 2014, 2016,
2017; for Calabria 2015, 2016, 2018); (ii) cervical
cancer screening: DR of 2017; (iii) colorectal cancer
screening: average DR of years 2016-2018 for Fecal
Immunochemical Test (FIT)-based programmes (ex-
cept for Molise where DR was inconsistent and Pug-
lia where the program started in 2019 — for these Re-
gions the average DR from South Italy was applied)
and average 2015-2017 DR for flexible-sigmoidosco-
py-based programmes;

e attitude to attend the screening test after the invita-
tion, i.e. the comparison of the relative curtailment of
screening test performed and with that of screening
invitations. The assumption is that if the same num-
ber of invitations corresponded to the same partici-
pation in 2019, the ratio between exams carried out
in 2020 compared to 2019 would correspond to the
ratio between invitations made in 2020 compared to
2019.

Twenty-one Regions out of 21 participated in the
survey, whereas the results of 2 out of 5 programmes
in Calabria are missing. Results are presented for the
entire study period (January-December 2020) and sub-
periods (Jan-May 2020; June-Sep 2020; Oct-Dec 2020)
to monitor reboot speed. However, the data from Ba-
silicata are referred to the whole period of the study and
are therefore were not analysed for sub-periods. Sec-
ondly, colorectal cancer screening data from Umbria
are referred to the 50/74-year-old target population.

RESULTS

Between January and December 2020, there were
980,994 fewer invitations than 2019 for mammography
screening (-26.6%; range Marche -0.5% / Trento -60%),
1,929,530 for colorectal cancer screening (-31.8%; range
Basilicata -70.5% / Umbria +6.8%; Puglia not evaluated
because the colorectal cancer screening programme
started in the second half of 2019), and to 1,279,608 for
cervical cancer screening (-33%, range Basilicata -71.3%
/ Umbria +19.8%) (Table 1). Screening programmes are
working hard to recover the delay, even if from the com-
parison of the three-time periods (January-May, June-
September, and October-December) emerged that the
recovery is still incomplete. Indeed, the invitations gap
between 2020 and 2019 of breast cancer screening de-
creased from -41.7% to -23.3% and -2.7% in the three-
time periods. Similarly, for colorectal cancer screening
the gap between 2020 and 2019 decreased from -47.0%
to -32.9% and 0.0%; finally, for cervical cancer screening
from -41.5% to -38.8% and -13.0%.

The gap of screening tests performed between 2019
and 2020 was of 751,879 exams for breast cancer
screening (-37.6 %, range: Umbria -9.1% / Calabria
-63.3%), with an average delay of 4.5 SM; of 1,110,414
tests for colorectal cancer screening (-45.5%, range:
Umbria -0.2% / Campania -78.6%) with an average de-
lay of 5.5 SM; of 669,742 tests for cervical screening

(-43.4%, range: Basilicata -74% / Umbria +1.8%) with
an average delay of 5.2 SM (Table 2, Table 3). However,
a large variability was observed among Regions for all
three screening programmes.

We estimate that the number of undiagnosed lesions
is 3,324 breast cancers; 1,299 colorectal cancers; 7,474
colorectal advanced adenomas; and 2,782 CIN2 or
more severe cervical lesions (Table 4). The participation
decreased in all three screening programmes: compared
with 2019, the attendance rate to screening invitation
was 56.6%/67.0%=0.85 for cervical, 62.4%/73.4% = 0.85
breast and 54.5%/68.2% = 0.80 for colorectal cancer
screening. These data show a decreased participation
by 15%, 15% and 20% in each screening programme.

DISCUSSION

This paper provides an update of the quantitative es-
timate of the accumulated delays in cancer screening
programmes, due to the COVID-19 epidemic in Italy.
While the first survey included data on the lockdown
period (March and April 2020), this second one in-
cludes data until December 2020, a period of potential
recovery. The latest data show that although organized
screening restarted after the lockdown, delays did not
recover by the end of 2020 and they are increasing com-
pared with the previous year. Despite the efforts, it is
complicated to recover the backlog, also because the
longer operating time necessary for each exam cause
a slowing downtime of screening performance. Indeed,
a set of new measures were introduced to reduce risk
of contagion - such as disinfection, personal protec-
tive equipment, lowered number of people in waiting
rooms, reduced availability of personnel and medical
rooms. For these reasons delays were still growing in
the second (June-September) and third (October-De-
cember) observation period, even if slower than in the
first period (January-May). Variability in the recovery
pace was observed across Regions and programs. After
May 2020 Umbria, Emilia-Romagna, and Tuscany in-
vited more individuals than in previous years, showing
a commitment to the screening coverage recovery. On
the other hand, other Regions (i.e., Campania, Lom-
bardy, Basilicata) showed an opposite trend. Among
the three programmes, breast cancer screening showed
a faster recovery, as evidenced by the 0.9 and 0.8 SM of
the second and third periods.

Analyzing these data, it is worth mentioning that the
volumes of screening activities in 2019, which were
used as a reference in this study, are intended to rep-
resent the pre-pandemic routine healthcare offer rather
than a gold standard. Furthermore, results of cervical
cancer screening may be influenced by the progressive
transition from invitation to Pap test every 3 years to
HPV test every 5 years [14]. For instance, the target
population in 2020 is lower than in 2019, also because
some programmes started HPV test invitations in 2017
(the next invitation will be in 2022 instead of 2020). In
addition, some programmes invited more people to the
HPYV test in 2017 than in 2016. It should be noted that
using the data of only one year as a reference (namely
those from 2019) is a limit for this analysis. Neverthe-
less, 2019 data have been chosen because very similar
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Invitations
Oct-Dec
cs BCS CCS cs BCS ccs

January-December 2020 (%)

18,906 2576 24221 4,119 (5.9%) -4,849 (-11.8%) 6,350 (4.0%)
-22,541 (-713%)  -17,726 (-44.6%) -51,993 (-70.5%)
-9,658 -104 13,151 -4,667 (-8.0%)  -11,983 (-35.5%) 23,458 (54.9%)

-95300 -10403 -35209 -250,795(-56.5%) -121,109 (-44.3%) -176,259 (-65.5%)

-9,021 -855 -1,738  -16,232(-54.6%)  -11,640 (-55.4%) -11,348 (-64.8%)

-4,538 9503 36669 -102,773(-33.5%)  -48,100 (-15.7%) -30,898 (-5.2%)

-10,658 -9415 1643 -40,456 (-41.4%)  -13,473 (-15.2%) -40,225 (-24.0%)

77,883 49502 113,382 -42,604 (-93%)  -50,195 (-12.2%)  -148,756 (-19.4%)

14,908 2,546 8594  -39,731(-33.9%) -37,759 (-33.0%) -98,086 (-43.2%)

-40,949 -33,892 -95015 -121,826(-62.3%) -252,786(-39.2%) -838,179 (-64.5%)

-7592 21,624 6913 -27,505 (-21.6%) -500 (-0.5%) -15,237 (-7.6%)

-1280 -464 0 -2,557 (-36.2%) -1,665 (-21.8%) -18,769 (-60.6%)

-29,587  -32,609 7,664 -132,670(-42.8%) -137,559 (-42.8%) -20,552 (-20.3%)

883 -40,373 (-59.0%)

-45,284 29410 -29,156 -166,517 (-52.6%)  -91,126 (-51.0%) 17,366 (21.2%)

-25687 -12001 -23966 -56,200 (-47.0%)  -26,073 (-37.6%) -64,986 (-57.2%)

-3,427 -5332  -74222 76,227 (-17.1%) -30,548 (-9.4%)  -201,277 (-38.1%)

-247 -6,116 3649  -14,047 (-34.0%)  -21,606 (-60.0%) -8,898 (-13.3%)

17,241 19944 20834 -61,484(-20.7%)  -29,855 (-11.0%) -97,752 (-19.4%)

19,700 8650 19,110 10,000 (19.8%) -4,300 (-6.4%) 9,000 (6.8%)

Table 1

Difference of screening invitations performed in 2020 vs 2019, by screening programme and time period
Regions/

Authonomous

Province Jan-May June-Sept

cs BCS ccs cs BCS Cccs

Abruzzo -6,984 624 11630 7803 6801 6,241
Basilicata§

PA Bolzano 2113 -10,924 5,462 7,104 955 15769
Campania 47212 75635 71,619 -108283 35071  -69431
Calabriar 6677 7,882 9252 534 2903 358
EmiliaRomagna 73336 70445  -119548 24899 12842 51981
FVG 16350 25756 33553 13448 21698 8315
Lazio 58095 77572 -161,500 62392  -22,125 -100638
I_iguria -18,627 -25,570 -52,582 -36,012 -14,735 -54,098
Lombardia -45,350  -159,111 -378,491 -35,527 -59,783  -364,673
Marche 29500 -22900 45500 9587 776 23350
Molise -2,208 -150 -4,151 931 -1,051 -14,618
Piemonte# FIT 81406  -68732 24377 21677 36218 -3839
Piemonte FS -23,608 -17,648
Puglia* 47,720 13224 50132 73513 48492 3610
Sardegna 8466 5,191 17608 22047 19263 23412
Sicilia 91,889 32526  -137,787 19,089 7310 10732
PA Trento -7,083 -7,577 -12,201 -6,717 -7913 -346
Toscana 52349 25128 04404 26376 24671 24,182
Umbria 9112 -12515 16,867 588 435 6,757
Valle d/Aosta 1926 3,155 3698 1454 559 2174
Veneto -61,788 -50,160 -89,851 -48,136 -16,792 -28,449
ITALY 668,191 -684,395 -1,263,557 -449,787 -254,023 -613,443

(-41.5%) (-41.7%) (-47.0%) (-38.8%) (-23.3%) (-32.9%)

413 -1,907  -3674 -885 (-9.9%) -4,503 (-56.1%) -9,546 (-56.8%)
-4,086 3313 5730 -114,010(-333%)  -63639(-19.2%) -112,570 (-18.5%)
-139,089 -24,850 =537 -1,279,608 -980,994 -1,929,530
(-13.0%) (-2.7%) 0.0% (-33.0%) (-26.6%) (-31.8%)

CS= cervical screening, BCS= breast cancer screening, CCS= colorectal cancer screening, FIT=faecal immunochemical test, FS=flexible sigmoidoscopy

*colorectal cancer screening programme was not activated in 2019
# Data referring to the whole region except for CCS

A Data of 3 programmes out of 5

§ Data are not provided for subperiods

to what we would expect in terms of invitation and par-
ticipation rates in 2020 and for this reason, these data
should give a realistic estimate of delays.

Referrals for second-level care for positive screening
tests have been guaranteed, even if with a lower capac-
ity than before the pandemic, because of organizational
needs (i.e., physical distancing and sanification mea-
sures). These new organizational needs may have con-
tributed, after the lockdown, to limit the recovery of the
first-level screening tests, and so in further delays in the
diagnostic assessment. Additional resources (more pro-
fessionals, equipment and logistics) are needed as soon
as possible to counterbalance the delays accumulated
over the whole of 2020.

We estimated that the accumulated delay of 2020,
concerning more than two and a half million fewer
screening tests being performed, resulted in around
3,300 breast cancers, 1,300 colorectal carcinomas,
7,400 colorectal advanced adenomas and 2,800 CIN?2
or more serious cervical lesions facing a diagnostic de-

lay.

The clinical consequences of these delays are more
severe for breast and colorectal cancer screening, be-
cause those programs are characterized by a relevant
detection of invasive cancers (i.e., respectively 4.4 and
1.1 x 1,000 screened compared with 0.15 x 1,000 of cer-
vical cancer screening in 2018-2019) [15]. Therefore, a
possible advance in stage at diagnosis would concern
a greater amount of cases. Furthermore, a proportion
of undetected advanced adenomas could evolve to in-
vasive colorectal carcinoma. [9] Recent studies on the
effects of delays in performing a colonoscopy in FIT
positive individuals showed that a delay of at least 7-9
months is necessary to observe an increase of the de-
tection of invasive carcinoma and the worsening of the
distribution by stage [16, 17].

However, the results of simulation modelling studies
on the impact of screening suspension suggest that 3
to 12 months interruptions of screening activity are as-
sociated with an increase of mortality and a shift in the
diagnosis toward a less favourable stage distribution of
screen-detected CRCs [9, 18, 19].
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CANCER SCREENING PROGRAMMES IN ITALY DURING THE COVID-19 PANDEMIC

Table 3

Standard months of delay in 2020, by screening programme and time period

Regions/ Cervical cancer screening
2:‘:3:::'“0“5 Jan- Jun- Oc‘t- Ja!'\- Jan-
May Sep Dic Dic May
Abruzzo -1.9 -2.0 -0.7 -4.7 -20
Basilicata§ -89
PA Bolzano -0.6 0.1 -0.2 -0.8 2.7
Campania =27 -1.2 -34 7.2 -39
Calabrian -5.1 2.7 -33 -5.7 -5.1
Emilia Romagna -34 -14 02 -46 -2.8
FVG -2.3 -1.1 -1.2 -4.6 -3.1
Lazio -2.9 -1.2 -2.0 -6.1 -34
Liguria -3.7 -2.5 -0.7 -6.9 -2.9
Lombardia -28 24 -35 -8.7 -3
Marche -23 -0.7 -16 -47 23
Molise -25 0.5 -14 -33 -24
Piemonte# FIT -29 -2.0 -1.8 -6.7 -27
Piemonte FS
Puglia* -2.8 -26 -0.5 -59 -2.5
Sardegna 2.2 -1.8 =19 -5.9 2.1
Sicilia -33 -0.3 -1.8 54 -2.6
PA Trento -2.6 -0.8 -0.7 -4 2%
Toscana -23 -09 0.7 -26 -2.2
Umbria -24 -0.1 28 0.2 -2.9
Valle d’Aosta -2.8 1.0 -1.1 -2.8 -4
Veneto -29 -1.5 -04 4.7 -23
ITALIA -2.8 -1.3 -1.0 52 -2.8

Breast cancer screening

Colorectal cancer screening

Jun- Oct- Jan- Jan- Jun- Oct - Jan-
Sep Dic Dic May Sep Dic Dic
-2.3 -2.1 -6.3 -1.6 -0.1 -0.7 -2.3

-5.2 -8.1
0.8 -2.3 -4.1 -1.5 -1.6 0.3 -2.7
04 -33 -6.7 -24 -35 -35 94
-0.8 -1.7 -7.6 -3.3 -3.1 -4.0 -10.5
04 04 -2.0 -3.1 0.5 0.9 -1.6
1.5 -04 -2.0 =19 -0.9 -0.1 -2.9
-0.6 -1.5 -55 -3.7 -2.7 -1.0 -74
-1.5 24 -6.7 -3.1 -3.3 -1.8 -8.3
-1.9 -0.8 -5.7 -3.7 -39 -1.3 -89
-1.5 -0.5 -4.4 =2'9 038 -04 -2.5
-0.6 -1.8 -4.9 19 -9.1 0.0 -7.2
-1.5 -1.2 -54 -2.7 -2.3 -0.7 -5.7
-33 -33 -1.8 -84
-2.2 -1.2 -5.8
-2.7 =19 -6.7 -2.6 -32 -2.3 -8.1
-1.2 -1.5 -54 -0.9 -2.8 -3.6 -7.3
-2.7 -1.8 -7.2 -24 04 -0.6 -2.5
-04 0.2 -24 -34 -0.9 -0.1 -4.3
-0.3 2.1 -1.1 -14 -0.8 2.1 0.0
03 -2.5 -6.2 -2.3 -3.7 -29 -9.0
-0.3 -04 =3 -3.1 0 0.1 -3.1
-0.9 -0.8 -4.5 -3.0 -1.8 -0.7 -5.5

CS= cervical screening, BCS= breast cancer screening, CCS= colorectal cancer screening, FIT=faecal immunochemical test, FS=flexible sigmoidoscopy.

*colorectal cancer screening programme was not activated in 2019
# Data referring to the whole region except for CCS

A Data of 3 programmes out of 5

§ Data are not provided for subperiods

Similar results have been reported from modelling
studies on breast cancer mortality and stage shift, as a
result of delayed diagnosis following screening suspen-
sion [8, 19]. For cervical lesions, consequences could
be less severe because this screening aims at identifying
pre-neoplastic lesions with a natural history character-
ized by a slow progression and sometimes a possible re-
gression [20]. If a CIN 3 lesion is detected instead of a
CIN 2, the standard treatment is not more invasive and
the prognosis is similar. Anyway, a more accurate esti-
mate of the impact of the lockdown on cancer screening
will be possible by comparing the stage at diagnosis of
cancers detected in 2020 with the ones detected in the
previous years.

Modelling studies are also showing that the impact
of screening suspension is related to some factors: the
duration of the suspension, the participation rate during
the recovery period, and the catch-up strategy adopted
by the screening center. An immediate catch-up of all
delayed invitations would minimize the negative impact
of the suspension. However, the observed trend in the
recovery progression suggests that such an option is un-

likely to be feasible in every setting. Recovery strategies
based on the adoption of priority criteria may, however,
mitigate the negative effects of the screening suspension
[8,9, 11, 12, 19]. As an example, the approach of the
Dutch breast cancer screening program to first invite
those women who were not able to previously attend due
to the suspension, might explain the unobserved shift
towards a higher tumor stage at diagnosis. Neverthe-
less, a decreased incidence of screen-detected tumors
was reported [21]. To allow directing limited resources
to people who may benefit the most, the screening cen-
ters should adopt risk-based approaches to screening,
following frameworks established before the pandemic,
or adopting the expected Positive Predictive Value of
the test as a priority criterion for the invitation. At the
same time, the screening interval for lower-risk subjects
should be extended. The implementation of these strate-
gies may ensure equity of access to screening.

Low participation is still limiting the impact of the
recovery strategies. Following the lockdown, in Italy as
in other countries, patients were frightened, especially
those with comorbidities, and sometimes they try to
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Table 4
Quantitative estimate of lesions that may face a diagnostic delay due to the screening interruption by screening programme, 2020
vs 2019
Regions/ Cervical cancer screening Breast cancer screening Colorectal cancer screening
;\r:‘lllit:‘r::mous Gap of  Detection  Missed Gapof Detection  Missed Gapof Detection  Missed  Detection  Missed
screening  Rateof  diagnosis screening Rateof  diagnosis screening Rateof  diagnosis  Rateof  diagnosis
testin CIN2+ of CIN2+  testin breast of breast ~ testin  colorectal of Advanced of
2020vs  (per 1000 (estimate) 2020 vs cancer cancer 2020 vs cancer  colorectal adenoma advanced
2019 screened) 2019 (x 1000  (estimate) 2019 (x 1000 cancer (x 1000  adenoma
screened) screened) (estimate) screened) (estimate)
Abruzzo -11,658 5.7 -66 -19,547 45 -88 -7,828 3 -23 11.8 -92
Basilicata$ -13,264 18 -24 -12,520 4.1 -51 -16,017 1.1 -18 12 =1
PA Bolzano -1,451 NA -7/489 48 -36 -5,086 1.1 -6 43 -22
Campania -51,918 2 -104 -40,763 29 -118 -60,395 1.6 -97 45 =272
Calabria A -12,383 10 -39 -5,458 4 -22 -3,857 3.1 -12 34 -13
Emilia Romagna -68,971 52 -362 -35,852 55 -197 -37,541 0.9 -34 76 -285
FVG -23,233 49 -114 -10,028 57 -57 -23,864 1 -24 4.2 -100
Lazio -63,476 44 -278 -78,999 42 -332  -128,668 19 -244 104 -1,338
Liguria -21,060 54 -114 -38412 3.1 -119 -50,260 0.8 -40 44 -221
Lombardia -65524 38 -250  -176,520 44 =777 -436,009 0.9 -392 49 -2,136
Marche -25,977 2.8 -73 -20,426 4 -82 -14,130 1.1 -16 6.8 -96
Molise -886 1.0 =1 -2,872 35 -10 -5,136 1.7 -9 56 -29
Piemontet FIT -88,740 6.4 -568 -79,897 55 -439 -33,887 1.7 -58 12.2 -413
Piemonte FS -11,758 28 -33 46.1 -542
Puglia® -45,856 04 -18 -44,833 43 -193
Sardegna -22,636 5.1 -116 -18,473 33 -61 -23,132 2.1 -49 6 -139
Sicilia -45,801 1.8 -84 -46,788 3 -140 -53,776 1.1 -59 57 -307
PA Trento -9,623 5.2 -50 -16,101 6 -97 -7,182 1 -7 74 -53
Toscana -34,301 6.4 -220 -35,143 52 -183 -84,307 0.9 -76 56 -472
Umbria -700 123 9 -4,500 34 -15 -100 0.6 0 58 =1
Valle d’Aosta -1,566 3 =5 -3,119 45 -14 -8,696 0.5 -4 6 -52
Veneto -70,578 43 -307 -54,139 54 -292 -98,953 1 -99 8.8 -871
[TALY -669742 45 -2,782 -751,879 4.7 -3,324 -1,110,582 1.1 -1,299 6.7 -7474

CS= cervical screening, BCS= breast cancer screening, CCS= colorectal cancer screening, FIT=faecal immunochemical test, FS=flexible sigmoidoscopy.

*colorectal cancer screening programme was not activated in 2019
# Data referring to the whole region except for CCS

A Data of 3 programmes out of 5

§ Data are not provided for subperiods

NA: not available

avoid healthcare settings that they perceived as at high
risk of infection. Studies showed that even severe symp-
tomatic patients avoided searching for medical assis-
tance in emergency departments [22, 23]. Our results
confirm that the attitude of the invited population to
attend screening invitations was lower than before the
pandemic, with a reduction in participation of 15% for
cervical, 15% for breast and 20% for colorectal cancer
screening. A decrease in screening uptake is not re-
ported everywhere: the Scottish experience shows that
pandemic represented an opportunity to transform and
renew screening services with a robust recovery plan and
a clear practical implementation of the restart. Such an
approach led to greater participation levels than in pre-
vious years for breast, colorectal, and cervical screening
[24]. It will therefore be of the utmost importance to de-
velop communication strategies suitable for promoting

participation during this emergency, as well as to pursue
new possible organizational features, such as postal de-
livery of self-sampling devices for HPV test or FIT test
[14]. These measures will be of particular relevance also
to counterbalance the possible search of opportunistic
screening, not adequately monitored, and to prevent in-
equity issues that may arise from this tendency.

CONCLUSIONS

Although organized screening restarted after the
2020 lockdown, delays have not been recovered yet.
For this reason, 3,324 breast cancers, 1,299 colorectal
cancers and 7,474 colorectal advanced adenomas, and
2,782 CIN2 or more severe cervical lesions may have
potentially missed an early diagnosis in Italy in 2020.
Effective recovery strategies would involve the adoption
of explicit priority criteria, the implementation of well-
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designed communication strategies to promote partici-
pation, and the allocation of the necessary resources to
ensure the implementation of the recovery plans and
the sustainability of the programme activities over time.
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