Quality of Life Research (2022) 31:1105-1115
https://doi.org/10.1007/511136-021-02973-4

=

Check for
updates

Hereditary colorectal cancer syndromes and the COVID-19 pandemic:
results from a survey conducted in patients enrolled in a dedicated
registry

Stefano Signoroni' - Chiara Maura Ciniselli? - Guglielmo Niccolo Piozzi® - Maria Teresa Ricci' - Marta Pastori? -
Paolo Merola* - Marco Bellazzi® - Tatiana Smaldone' - Giuseppe Rosito® - Claudia Borreani® - Paolo Verderio?
Giovanni Apolone® - Marco Vitellaro'3

Accepted: 9 August 2021 / Published online: 23 August 2021
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2021

Abstract

Purpose The coronavirus 2019 (COVID-19) pandemic has had profound consequences also for non-infected patients. This
study aimed to evaluate the impact of the pandemic on the quality of life of a population with hereditary gastrointestinal
cancer predisposition syndromes and on the surveillance/oncological care program of patients enrolled in a dedicated registry.
Methods The study was conducted by means of an online self-report survey during the first Italian national lockdown. The
survey comprised four sections: demographics; perception/knowledge of COVID-19; impact of the COVID-19 pandemic
on surveillance and cancer care; health status (SF-12 questionnaire).

Results 211 complete questionnaires were considered. 25.12% of respondents reported being not at all frightened by COVID-
19, 63.98% felt “not at all” or “a little” more fragile than the healthy general population, and 66.82% felt the coronavirus to
be no more dangerous to them than the healthy general population. 88.15% of respondents felt protected knowing they were
monitored by a team of dedicated professionals.

Conclusion Patients with hereditary gastrointestinal cancer predisposition syndromes reported experiencing less fear related
to COVID-19 than the healthy general population. The study results suggest that being enrolled in a dedicated registry can
reassure patients, especially during health crises.

Keywords Hereditary gastrointestinal cancer syndromes - Familial polyposis - Lynch syndrome - Coronavirus pandemic -
Registry - SF-12 questionnaire
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by the World Health Organization on March 11th. Italy was
the first western country to adopt drastic measures to limit
the spread of the virus with a full lockdown of the country.
Phase 1 corresponded to a national lockdown and was in
place from March 9th to May 3rd. Phase 2 was character-
ized by the gradual loosening of the containment measures
and lasted from May 4th to June 14th. Phase 3, also known
as “COVID-19 coexistence,” started on June 15th. After the
initial panic, the country soon adapted to the lockdown, but
the impact on economic, social, and health (non-COVID-19
related) aspects of society was severe. In September 2020,
the second wave of COVID-19 cases throughout Europe
made new restrictions necessary. At the time of writing
(November 2020), Italy is enduring a second wave with a
partial national lockdown.

At the Fondazione IRCCS Istituto Nazionale dei Tumori
of Milan (National Cancer Institute), which is a national
cancer referral center, the Unit of Hereditary Digestive Tract
Tumors (Tumori Ereditari Apparato Digerente—TEAD)
manages the surveillance and treatment of patients affected
by hereditary cancer predisposition syndromes, mainly
Lynch syndrome and familial adenomatous polyposis (FAP)
[5-9], from all regions of Italy. The unit keeps a prospec-
tively maintained registry of patients with such syndromes.

The registry was created in the late 1980s and has since
been a point of reference for patients and their families. The
TEAD unit not only deals with the genetic diagnosis of the
syndromes but also organizes the necessary checks for all
family members and plans surgical interventions for preven-
tion and treatment. Remote assistance, as the standard of
care, is provided by phone calls and emails. Patients who
undergo surveillance visits far away from Milan send the
results to the registry secretariat by email; after discussion
by a multidisciplinary team, which takes place once a week,
they are contacted to schedule the next checks.

During Phase 1, the assistance for these patients was guar-
anteed with some limitations. Clinical visits, genetic coun-
seling, and follow-up examinations were postponed if not
urgent. However, the TEAD staff maintained active remote
contact with patients about their needs through phone calls
and emails, providing indications for them to attend clinical/
instrumental examinations close to home when necessary.
Patients belonging to more than 300 families were contacted
and had the opportunity to speak on the phone with doc-
tors and staff of the TEAD unit, who reassured them by
rescheduling visits that were canceled due to the pandemic
and answering questions regarding their hereditary condi-
tions and COVID-19. In more urgent cases, patients were
scheduled to be examined in person after having undergone
a swab test; those outside the Lombardy region were referred
to centers closer to their homes.
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As reported also by other authors, the rise in the levels
of anxiety related to COVID-19 [10-12] was caused by
the lack of adequate therapy to cope with the severe symp-
toms of the disease and by uncertainty about the timing
of implementation of adequate vaccines [13]. Consider-
able effort was made to help this population cope with the
anxiety following restrictions to healthcare access due to
the high risk of getting infected in hospitals and to the
overload of the healthcare system in northern Italy caused
by COVID-19.

To our knowledge, no previous study has reported on
the impact of the COVID-19 pandemic on a population
with hereditary gastrointestinal cancer predisposition
syndromes. These are patients who may never become
ill but have an obvious need for recurrent examinations.
The annual examination is a point of reference to these
patients that keeps them in balance between health and
disease. The aim of this study was to evaluate the impact
of the pandemic, through the use of self-report standard-
ized (SF-12) and homemade questionnaires, on the qual-
ity of life of a population with hereditary gastrointestinal
cancer predisposition syndromes enrolled in a dedicated
registry.

Material and methods
Study description and participants

The study was conducted through a homemade question-
naire developed by TEAD at the National Cancer Insti-
tute. The survey, approved by the Ethics Committee (INT
97/20), was managed by a multidisciplinary group includ-
ing the TEAD team, institutional psychologists, biostatis-
ticians, and computer technicians. All participants were
selected from the TEAD registry. The inclusion criteria for
patients were (1) having an identified pathogenic variant in
a gene responsible for gastrointestinal cancer predisposi-
tion syndromes such as APC, MUTYH, POLE, SMAD4,
MLHI, MSH2, MSH6, PMS2, or CDHI [14]; (2) provid-
ing written consent for research purposes; (3) being under
active follow-up; (4) being > 18 years of age.

Data were collected anonymously online using the
LimeSurvey tool (LimeSurvey GmbH, Hamburg, Ger-
many. http://www.limesurvey.org) hosted on the institute’s
servers. The survey opened on May 26th and closed on
June 15th after two reminders. It was conducted during
Phase 2 of the national lockdown.

The invitation email contained a brief explanation of
the questionnaire and instructions for filling it in as well
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as a link to the online questionnaire. Participants had to
answer an “accept/don’t accept” question to confirm their
willingness to contribute voluntarily. After accepting,
the participant was directed to complete the self-report
questionnaire.

Questionnaire

The questionnaire consisted of four main sections (Supple-
mentary Material 1): the first focused on demographics, the
second on the perception/knowledge of COVID-19, and the
third on the impact of the pandemic on patient surveillance and
cancer care. The fourth section surveyed self-reported health
status [15, 16].

Briefly, the first section served to obtain demographic and
socioeconomic data. Data concerning age, sex, marital sta-
tus, and offspring as well as education and employment were
recorded together with the type of hereditary digestive dis-
ease. The second section, which is part of an ongoing larger
study in collaboration with the clinical psychologists of the
institute, explored participants’ perception of the risks related
to the coronavirus. The third section collected information
about participants’ knowledge of the role of a registry and a
multidisciplinary team in the management of surveillance in
individuals at higher risk of developing cancer. The fourth sec-
tion consisted of the SF-12 standardized questionnaire, which
evaluates physical (PCS12) and mental component summary
(MCS12) scores through 12 questions [17].

Statistics

First, a data cleaning process was implemented to check
the completeness and conformity of the data. Regarding the
SF-12 questionnaire (Supplementary Material 1-Section 4),
responses to each question were scored and combined to gen-
erate the two component summary scores. PCS12 and MCS12
were computed using the U.S. general population coefficients
and their distribution was compared with that of a national
cohort [17, 18]. Descriptive statistics or frequency distribu-
tion tables were computed to describe the data collected in
Supplementary Material 1-Sections 1, 3 and 4 according to
the nature of the pivotal variable. The relationships between
the two component summary scores and the impact of the
COVID-19 pandemic on surveillance and cancer care (Sup-
plementary Material 1-Section 3) were investigated by means
of the non-parametric Kruskal-Wallis test. A Bonferroni cor-
rection p-value was computed to account for multiple com-
parisons. Specific comparisons between the two component
summary scores and items from Supplementary Material
1-Section 2 were also performed. All analyses were done with
the SAS software (version 9.4; SAS Institute, Inc., Cary, NC)
by adopting a nominal significance level of 5%; graphical
representations were obtained with the R software.

Results
Descriptive analysis

A total of 315 invitations to participate in the survey were
sent by email. At the scheduled deadline (June 15th 2020),
245 questionnaires had been received (response rate: 77.7%).
After the data cleaning process, 211 complete questionnaires
were accepted and 34 were excluded: 18 did not have Sup-
plementary Material 1-Sections 1-3 completed, while 16
had all SF-12 items missing (Supplementary Fig. 1).

Table 1 displays the clinical and demographic characteris-
tics of the study sample (n=211). Just over half of respond-
ents were women and two-thirds belonged to the 31-60-year
age group. The most frequent syndrome among respondents

Table 1 Clinical and demographic characteristics of the study sample

n %

Disease recorded in the registry

Lynch syndrome 126 59.72

Familial polyposis 82 38.86

Other 3 1.42
Sex

Female 120 56.87

Male 91 43.13
Age

18-30 37 17.54

31-60 143 67.77

60+ 31 14.69
Children

Yes 117 55.45

No 94 44.55
Marital status

Single 51 24.17

Married 111 52.61

Cohabiting 27 12.8

Separated 9 4.27

Divorced 10 4.74

Widowed 3 1.42
Educational level

Elementary school 4 1.9

Middle school 47 22.27

High school diploma 107 50.71

University degree 53 25.12
Employment status

Retired 25 11.85

Employed 142 67.3

Unemployed 21 9.95

Unemployed and looking for work 8 3.79

Other 15 7.11
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was Lynch syndrome, followed by FAP and a small number
of other syndromes. A majority of respondents had a high-
school diploma or university degree and two-thirds were
employed.

As reported in Table 2, almost two-thirds of these indi-
viduals with cancer predisposition syndromes felt not at all
or only a little more fragile than the healthy general popula-
tion [S3.1. Because of your increased risk of cancer due to
a genetic predisposition, do you generally feel more fragile
than the general population?], and a similar proportion felt
the coronavirus to be no more dangerous to them than the
healthy general population. More than half had a follow-
up visit scheduled in this period and almost 70% of these
had already rescheduled their visits. A large majority of
respondents were aware that the frequency of follow-up,
regardless of where the exams were performed, was always
established by a team of dedicated professionals. Moreover,
most respondents felt protected in knowing they were moni-
tored by a team of dedicated professionals who, based on the
personal and family medical history of each patient, assessed
whether or not to delay an exam because of the COVID-19
emergency. The knowledge of an existing registry was not
associated with any other analyzed social or demographic
variables in the study.

Supplementary Fig. 2 reports the bar chart correspond-
ing to the frequency distribution for each of the 12 items of
SF-12. Figure 1 depicts the overall distribution of the two
component summary scores as well as those according to
the main sociodemographic characteristics (sex and age).
A lower standardized mental score was observed among
women (mean 42.03, standard deviation (SD) 10.77) than
men (mean 46.94, SD 10.05). Higher standardized physical
scores were observed in the youngest group (mean 53.69, SD
7.19) compared to the 31-60-year group (mean 50.71, SD
8.49) and > 60-year group (mean 48.88, SD 7.84).

Our results showed a mean mental score of 44.15 (SD
10.72), lower than that obtained by the National Institute
of Statistics (ISTAT) among the Italian general popula-
tion (mean 50.07, SD 9.98) but slightly higher than that
observed among the same population in the subgroup of
cancer patients (mean 41.64, SD 12.84) [18]. Interestingly,
we observed a higher perception of physical health (mean
50.96, SD 8.27) in our study cohort compared to the ISTAT
cancer population (mean 37.87, SD 11.44) [18]. Addition-
ally, a lower standardized mental score was observed in
female versus male respondents, in agreement with the data
of the general ISTAT cohort, and higher standardized physi-
cal scores were observed in the youngest age group with
respect to the older groups [18]. By contrast, mental scores
increased with increasing age, suggesting greater aware-
ness of one’s own health status and less insecurity about the
future among older individuals.

@ Springer

Association analysis

When we evaluated the impact of the COVID-19 pandemic
on surveillance and cancer care, we found significant
associations for both PCS12 and MCS12 and item S3.1.
[Because of your increased risk of cancer due to a genetic
predisposition, do you generally feel more fragile than
the general population?] (Fig. 2A); similarly, for S3.4.
[Do you think that the COVID-19 (coronavirus) epidemic
is more dangerous for you than the general population?]
we observed higher physical and mental scores in persons
feeling “not at all” or “a little” fragile or at risk compared
to those responding “very much” or “much” (Fig. 2B).
This evidence is corroborated when we look at item S2.1.
[Is coronavirus (COVID-19) scaring you?], with 24.64%
of respondents declaring to be “not at all” or “a little”
scared and 21.81% to be “much” or “very much” scared
by COVID-19. Those reporting to be not at all scared by
COVID-19 obtained a higher mental score value (mean
51.88, SD 4.56) than those reporting to be very scared
(mean 39.20, SD 12.00) (Fig. 2C).

Looking at the medical follow-up questions, we
observed significantly higher mental scores (Fig. 3A)
in patients who declared being “a little” or “not at all”
anxious regarding the longer time between one medical
check and the next [S3.3. Generally, does lengthening the
time between one medical check and the next cause you
anxiety?]; likewise, in respondents who did not cancel the
planned medical checks due to the pandemic (Fig. 3B),
higher scores were observed for item S3.5. [During this
period, did you have any planned medical checks that
you could not attend due to the COVID-19 health emer-
gency?]. Among the subgroup of 119 patients with a
scheduled visit canceled because of COVID-19 [S3.5.1.
Did not being able to attend the planned medical checks
because of the COVID-19 emergency cause you anxiety?],
the mental score was significantly higher in respondents
who declared being “not at all anxious about not having
done the planned checks” than in those reporting being
“very anxious about not having done the planned checks”
(Fig. 3C).

Finally, a higher physical score (median 54.52, range
22.39-63.66) was observed in respondents who knew
about the TEAD registry [S3.6. Are you aware that within
the Unit of Hereditary Digestive Tract Tumors of the
IRCCS National Cancer Institute of Milan where you are
under surveillance/treatment, there is a registry dedicated
to the management (surveillance and treatment) of your
condition?] than in those who did not, albeit with bor-
derline significance (raw p value: 0.043). Supplementary
Table 1 reports the main descriptive statistics for each of
the comparisons.
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Discussion

7.11
0.95
10.9

109 51.66
36.49

The current pandemic has struck not only COVID-19
patients but also a large, uncounted number of patients
who suffered diagnostic and treatment delays for non-
COVID-19 diseases. The limits of the local health pro-
viders have been highlighted also for cancer patients and
individuals at a higher risk of cancer.

The published results of polyposis registries established
between the 1970s and 1990s showed that the progno-
sis of FAP patients has improved [19, 20]. Other authors
reported that central registration of patients combined with
prophylactic examinations led to reduced mortality from
colorectal cancer [21-25]. Biilow et al. reported that colo-
rectal cancer is diagnosed in 67% of FAP probands but in
only 5% of call-up patients [26]. Reports from European
registries showed that survival rates were higher in call-up
patients than probands [22, 23, 27, 28].

The present study supports the usefulness of a registry
for high-risk individuals, such as those with cancer pre-
disposition syndromes, to ensure effective surveillance.
For each patient under surveillance the registry provides
clinicians with updated information about the risk of can-
cer linked to the patient’s genetic predisposition. In excep-
tional situations such as a pandemic, it allows clinicians
to ascertain, also on the basis of the last recorded visit,
whether an examination needs to be performed shortly or
can be postponed. Thanks to the registry, the TEAD staff
was able to maintain active contact with patients from all
over the country by means of phone calls or emails. The
registry was useful not only for contacting patients and
delivering tailored advice, but also for providing active
support and reassurance by rescheduling visits when
needed. Seventy-eight percent of study participants were
in fact aware that there was a TEAD registry dedicated to
the management of their condition, and 93% realized that
the frequency of follow-up was always established by a
team of dedicated professionals. It is worthy of note that
88% felt protected knowing they were monitored by a team
of professionals who, based on their personal and family
history, assessed whether or not to delay an exam due to
the COVID-19 emergency. Interestingly, our study shows
that only 36% of patients enrolled in the registry felt more
fragile with respect to COVID-19 exposure as a result of
their clinical condition. Moreover, 25% of respondents
reported being not at all frightened by COVID-19, a find-
ing most likely related to the chronic stress associated
with a cancer predisposition syndrome. A possible inter-
pretation of this result, supported by what patients said
during visits or contact by phone, is that the COVID-19
pandemic scares them less than cancer. According to the
patients, sooner or later a vaccine against COVID-19 will

%
196 92.89

15

Do you feel safe knowing that you are being followed by a dedicated team of professionals who, based on your personal and family medical history, assess whether it is appropriate or not to

delay an exam due to the COVID-19 emergency?

Not at all

77

Yes
No

Are you aware that the frequency of the medical checks you regularly undergo, regardless of where, is always established by a team of dedicated professionals?

Table 2 (continued)

A little
Much
Very much

@ Springer
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Fig. 1 Distribution of the two component summary scores (MCS12
and PCS12). The box plots report the overall distribution of the two
component summary scores (A) and the distribution of the two com-
ponent summary scores according to sex (B) and age class (C). Each

be developed (as has in fact happened), while for a long
time there has been talk of a “vaccine” against cancer,
which has still not materialized. Accordingly, respondents
who showed no fear reported higher mental and physical
scores than those who felt more fragile with respect to

box indicates the 25th and 75th centiles. The horizontal line inside
the box indicates the median, the black dot represents the mean, and
the whiskers indicate the range measured

the healthy general population. Respondents who had to
delay planned medical checks due to the pandemic showed
lower mental scores, but those who were not anxious about
rescheduling had much higher mental scores than those
who were very anxious. Awareness of the availability of a

@ Springer
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Fig.2 Distribution of the two component summary scores (MCS12
and PCS12) and the impact of the coronavirus emergency on surveil-
lance and cancer treatment. The box plots report the distribution of
the two component summary scores according to (A) S3.1. [Because
of your increased risk of cancer due to a genetic predisposition, do
you generally feel more fragile than the general population?], (B)

dedicated registry reassured the patients, leading to higher
physical scores.

The rise in COVID-19 cases and the occurrence of a
second wave with the implementation of a partial national
lockdown introduced new difficulties in providing surveil-
lance support to patients with hereditary conditions pre-
disposing to cancer. However, the presence of a registry
and the immediate activation of remote assistance made
it possible to cope with this new health crisis. The model
developed during Phase 1 of the pandemic, supported by
the results of this study, proved to be effective and feasible,
thanks to the presence of a well-organized registry. In Sep-
tember 2020, because of the COVID-19 pandemic in the
Lombardy region, the “televisit” mode was introduced for

@ Springer

S2.1

S3.4. [Do you think that the COVID-19 (coronavirus) epidemic is
more dangerous for you than the general population?], and (C) S2.1.
[Is coronavirus (COVID-19) scaring you?]. Each box indicates the
25th and 75th centiles. The horizontal line inside the box indicates
the median, the black dot represents the mean, and the whiskers indi-
cate the range measured

patients under surveillance and the TEAD unit immediately
adopted this modality.

A limitation of our study is that, due to the survey’s ano-
nymity, it was not possible to investigate the characteristics
of non-responders. In addition, the electronic format could
be an obstacle for those not familiar with computers and
the internet, such as elderly patients. Furthermore, patients
were not asked how long they had been in the registry. This
could be an intervening variable between the awareness of
belonging to a registry and certain outcomes of the study—
for example, the physical scores, which showed a borderline
level of significance. In fact, it is conceivable that people
who had been in the registry longest had grown more confi-
dent about its benefits for their management.
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Fig.3 Distribution of the two component summary scores (MCS12
and PCS12) and the impact of the coronavirus emergency on medical
follow-up. The box plots report the distribution of the two component
summary scores according to (A) S3.3. [Generally, does lengthening
the time between one medical check and the next cause you anxiety?],
(B) S3.5. [During this period, did you have any planned medical

In conclusion, this study showed that patients with
hereditary gastrointestinal cancer predisposition syndromes
reported experiencing less fear related to COVID-19 than
the healthy general population. The study also suggests that
these patients, when included in a regular surveillance pro-
gram (registry), feel confident in knowing that their surveil-
lance is programmed by a team of experts that follows them,
even at a distance and during a pandemic crisis.

Supplementary Information The online version contains supplemen-
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