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Aim: In a consecutive series of cancer patients tested for SARS-CoV-2 infection, this
retrospective population-based study investigates the risks of viral infection and death.

Methods: Malignancies were distinguished as incident or prevalent (active or inactive).
Cancer management and vital status were retrieved from institutional regional databases.
Comorbidities were recorded, based on Adjusted Clinical Groups (ACG). Six Resource
Utilization Bands (RUBs) were also considered. Independent risk factors for SARS-CoV-2
infection and death were identified using multivariable logistic regression, considering sex,
age, comorbidities and RUBs, cancer status (active versus prevalent), primary cancer site,
and treatments (chemotherapy and/or radiotherapy).

Results: Among 34,929 cancer patients, 1,090 (3.1%) tested positive for SARS-CoV-2
infection (CoV2+ve). The risk of infection was associated with age (OR per 1-year
increase=1.012; 95%CI=1.007-1.017), prevalent-inactive disease, hematologic
malignancies (OR=1.33; 95%CI=1.03-1.72) and RUB (OR per 1-level increase=1.14;
95%CI=1.05-1.24). Among CoV2+ve cancer patients, the risk of death was doubled for
males, and increased with age (OR per 1-year increase=1.07; 95%CI=1.06-1.09) and
comorbidities (renal [OR=3.18; 95%CI=1.58-6.49], hematological [OR=3.08; 95%CI=1.49-
6.50], respiratory [OR=2.87; 95%CI=1.61-5.14], endocrine [OR=2.09; 95%CI=1.25-3.51]).
Lung and blood malignancies raised the mortality risk (OR=3.55; 95%CI=1.56-8.33, and
OR=1.81; 95%CI=1.01-3.25 respectively). Incident or prevalent-active disease and recent
chemotherapy and radiotherapy (OR=4.34; 95%CI=1.85-10.50) increased the risk of death.

Conclusion: In a large cohort of cancer patients, the risk of SARS-CoV-2 infection was
higher for those with inactive disease than in incident or prevalent-active cases. Among
CoV2+ve cancer patients, active malignancies and recent multimodal therapy both
significantly raised the risk of death, which increased particularly for lung cancer.
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INTRODUCTION

The epidemiology and clinical outcome of SARS-CoV-2
infection are both modulated (primarily) by several biological
and clinical variables including viral biology, ethnicity, sex
susceptibility, and patients’ comorbidities (1–3).

Cancer patients are considered prone to (mainly
opportunistic) infectious diseases. This condition may be
further promoted by several determinants, including
immunocompetent status (primary and/or after anti-cancer
therapies), time elapsing between the diagnosis of cancer and
infection, and cancer biology, site and stage. Given this
heterogeneous clinico-biological picture, the information
available on the risk of SARS-CoV-2 infection and its clinical
outcomes in cancer patients is still confusing (4–7).

While a number of valuable studies compared the risk of
SARS-CoV-2 infection and its clinical outcomes in cancer versus
non-cancer patients, few population studies focused specifically
on cancer patients with versus without the viral infection to
address the factors influencing the risk of contracting the virus
and the clinical course of the viral disease (8–12).

Primary endpoints of this study were to assess the risks of
viral infection and death in a cohort of consecutive cancer
patients tested for SARS-CoV-2, considering demographics
(age and sex), cancer-related variables (site of the primary
malignancy, prevalent versus incident cancers, anticancer
Frontiers in Oncology | www.frontiersin.org 2
therapies), and comorbidities (as recorded according to
Adjusted Clinical Groups [ACG]).
MATERIAL AND METHODS

Sources of Study Data
This retrospective population-based study considered a
population of cancer patients resident in the Italian north-
eastern Veneto Region and consecutively tested for SARS-
CoV-2. Cancer patients were defined as individuals who
received a diagnosis of malignancy within 10 years before
testing for SARS-CoV-2.

Among the regional residents tested for SARS-CoV-2
infection between February 22 and July 31, 2020 (456,213 in
all; Figure 1), cancer patients were identified by linking the
institutional SARS-CoV-2 test records with the Regional Cancer
Registry database (Figure 1). In detail, patients diagnosed with
cancer before December 31st, 2017 were identified from the
Cancer Registry’s database. Due to the 3-year latency time in
the (formal) cancer registration, cancer patients diagnosed from
2018 to 2020 were identified by merging the infromation
achieved from both the databases of hospital discharge records
(as available from the Regional/institutional health care system)
and from the pathology reports (as available through the
Regional/institutional archives of the Pathology Departments).
FIGURE 1 | Flow chart of the study.
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Non-invasive solid malignancies and non-melanoma skin
cancers were excluded.

Information on surgery, chemo-, and radio-therapy
performed within 12 months before and/or after testing for
SARS-CoV-2 was obtained through a linkage with the Regional
Hospital Admissions and Outpatient Service Admissions
databases (available up to 31 December 2020).

Comorbidities were recorded by applying the Johns Hopkins
Adjusted Clinical Group (ACG) case-mix system to
administrative data (hospital discharge records, outpatient
service records, pharmaceutical prescriptions, access to
emergency departments, prescription charge exemptions) (13).

The codes used to attribute clinically relevant comorbidities
(“Expanded Diagnosis Clusters”) are listed in Table A.1
(Supplemetary Data). Recorded comorbidities were not
mutually exclusive. ACGs represent clinically logical categories
for persons expected to require similar levels of healthcare
resources (i.e.: resource groups). However, individuals with
similar overall utilization may be assigned to different ACGs
because of their different epidemiological patterns of morbidity.
The ACG system allows collapsing the full set of ACGs into fewer
categories (Resource Utilization Bands - RUBs) according to
concurrent relative resource use. Cancer patients were then
divided into six Resource Utilization Bands (RUB) ranging
from 0 (Non-users) to 5 (Very High) by combining the
mutually-exclusive ACG cells that measure overall morbidity
burden (Table A.2; Supplementary Data) (13, 14).

Vital status was retrieved through record linkage with the
Regional Health Service’s population lists as at 31 December
2020. Since information on cancer stage at diagnosis was only
available for a subset of patients, this variable was not considered
in the present analysis.

Study Population
In the considered study population (Figure 1), viral status was
always assessed using real-time PCR and next-generation
sequencing, distinguishing between infected (CoV2+ve) and
uninfected (CoV2-ve) cancer patients. The first test result was
considered for individuals who had tested negative multiple
times. Patients with alternately negative and positive test
results were registered as CoV2+ve as at the time of their first
positive test result.

Based on the time elapsing between SARS-CoV-2 testing and
the patient’s latest cancer assessment and/or latest oncological
therapy (surgery, chemotherapy or radiotherapy), “cancer status”
was conventionally distinguished as follows: i) incident cancers
(i.e., cancer patients diagnosed ≤12 months before testing for
SARS-CoV-2); ii) prevalent-active cancers (i.e., cancer patients
diagnosed >12 months before testing for SARS-CoV-2 who had
received anticancer treatments within 12 months before and/or
after testing for SARS-CoV-2); iii) prevalent-inactive cancers (i.e.,
cancer patients diagnosed >12 months before testing for SARS-
CoV-2, who had received no anticancer treatments within 12
months before and/or after testing for SARS-CoV-2).

The follow-up time was calculated as the time elapsing
between the date of viral testing and the end of the study.
Frontiers in Oncology | www.frontiersin.org 3
Statistical Analysis
This study considered a consecutive series of cancer patients
tested for SARS-CoV-2 status to shed light on the variables
associated with SARS-CoV-2 positivity. The cohort of CoV2+ve
individuals was then examined to identify the determinants of
any deaths.

The association between SARS-CoV-2 status and patients’
demographics and clinical profiles was examined with the chi-
square test for proportions and the Mann-Whitney test for
median age.

The associations between the study predictors and outcomes
(SARS-CoV-2 positivity and death) were initially tested by
computing prevalence Odds Ratios (with 95% Confidence
Intervals) for sex, age, cancer status, primary cancer site,
treatments performed within 12 months before and/or after
SARS-CoV-2 testing, types of comorbidity, and RUB (15).

A multivariable logistic regression model (LRM) was
then run to identify the factors associated with CoV2+ve
status and death. All explanatory variables were included in
the model.

The SAS EG v.6.1 (SAS Institute Inc., Cary, NC, USA)
statistical package was used for all analyses. All statistical
tests were two-tailed. A p-value <0.05 was considered
statistically significant.
RESULTS

The Study Cohort
Overall, during the study period 456,213 residents of the region
were tested for SARS-CoV-2, and 19,359 of them tested positive
(Figure 1). Among the population tested, the prevalence of
patients with cancer detected during the 10 years before SARS-
CoV-2 testing was 34,929/456,213. Among these cancer patients,
some 1,090/34,929 were found CoV2+ve (3.1%) and 33,839 were
CoV2-ve (96.9%).

Table 1 shows demographics and clinical profiles of the study
cohort, also distinguishing between CoV2+ve and CoV2-ve
cancer patients. Males accounted for 50.3% overall, with
similar proportions in the CoV2+ve (50.2%) and CoV2-ve
(50.4%) subgroups. Median age was 70 years, and was
significantly higher for the CoV2+ve (75 years) than for the
CoV2-ve cancer patients (70 years; p<0.0001).

Irrespective of SARS-CoV-2 status, the cancer patients’
most frequent comorbidities were: cardiovascular (31%);
endocrine (10.7%) neurologic (8.1%); respiratory (6.5%);
and gastrointestinal (5.5%). Univariate statistical analysis
disclosed significantly higher proportions (p<o.0001) of
comorbidities among CoV2+ve cancer patients, particularly for
cardiovascular (39%), endocrine (12.8%) neurologic (11.7%) and
respiratory (9.4%) conditions. Significant differences concerned
hematological comorbidities (CoV2+ve versus CoV2-ve: 4.6%
versus 3.2%, respectively; p=0.009).

Overall, 3,711 patients (10.6%) were in the two lower RUBs
(non-users and healthy users), while 6,146 (17.6%) were in the
October 2021 | Volume 11 | Article 730131
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high and 3,128 (9%) in the very high RUBs. Compared with
CoV2-ve cancer patients, those found CoV2+ve included a
higher proportion of cases in high or very high RUBs (34.4%
versus 26.3%; p<0.0001).

The patients’ malignancies included 14,861 (42.6%) incident
cancers, 5,423 (15.5%) prevalent-active cancers, and 14,645
(41.9%) prevalent-inactive cancers. The proportion of incident
cancers was significantly lower among CoV2+ve patients (25.6%
versus 43.1% in CoV2-ve cases, p<0.0001).
Frontiers in Oncology | www.frontiersin.org 4
The most common primary cancer sites involved the breast
(18.4%), urinary system (14%), colon-rectum (10.5%), prostate
(9.9%), blood (8.9%), and lung (5.5%). This site-specific ranking
was much the same for CoV2-ve cancer patients, while it differed
significantly for CoV2+ve patients, who had a higher prevalence
of colorectal (12.6%), prostatic (12.3%) and hematological
malignancies (11.4%).

Overall, within 12months before and/or after testing for SARS-
CoV-2, 22.3% patients had received chemotherapy and 13.4% had
TABLE 1 | Demographics and clinical profile of the study cohort.

Variables Cohort of cancer patients SARS-CoV-2 positive SARS-CoV-2 negative P value 1

Number % Number % Number %

Total 34,929 100 1,090 100 33,839 100 –

Sex
Male
Female

17,584
17,345

50.3
49.7

543
547

50.2
49.8

17,041
16,798

50.4
49.6

0.72

Age (years)
(median, IQR) 70 58-79 75 61-83 70 58-79 <0.0001

Type of comorbidity 2

Cardiovascular
Endocrine
Neurological
Respiratory
Gastroenterological
Renal
Hematological
Rheumatological
Psychiatric
Others 3

10,813
3,736
2,842
2,256
1,927
1,594
1,121
1,039
1,019
2,452

31.0
10.7
8.1
6.5
5.5
4.6
3.2
3.0
2.9
7.0

425
139
128
102
56
54
50
34
37
99

39.0
12.8
11.7
9.4
5.1
5.0
4.6
3.1
3.4
9.1

10,388
3,597
2,714
2,154
1,871
1,540
1,071
1,005
982
2,353

30.7
10.6
8.0
6.4
5.5
4.6
3.2
3.0
2.9
7.0

<0.0001
0.026

<0.0001
<0.001
0.577
0530
0.009
0.775
0.342
0.007

Resource Utilization Band (RUB)
Non-users+Healthy users
Low
Moderate
High
Very high

3,711
2,955
18,989
6,146
3,128

10.6
8.5
54.4
17.6
9.0

61
64
590
220
155

5.6
5.9
54.1
20.2
14.2

3,650
2,891
18,399
5,926
2,973

10.8
8.5
54.4
17.5
8.8

<0.0001

Cancer status
Incident 14,861 42.6 279 25.6 14,582 43.1 <0.0001
Prevalent-active 5,423 15.5 112 10.3 5,311 15.7
Prevalent-inactive 14,645 41.9 699 64.1 13,946 41.2
Cancer site
Breast
Urinary system
Colon-rectum
Prostate
Blood
Lung
Others

6,441
4,876
3,658
3,452
3,101
1,934
11,467

18.4
14.0
10.5
9.9
8.9
5.5
32.8

183
127
137
134
124
45
340

16.8
11.7
12.6
12.3
11.4
4.1
31.2

6,258
4,749
3,521
3,318
2,977
1,889
11,127

18.5
14.0
10.4
9.8
8.8
5.6
32.9

<0.0001

Treatments 4

None
Chemotherapy only
Radiotherapy only
Chemo and radiotherapy

24,664
5,593
2,471
2,201

70.6
16.0
7.1
6.3

903
117
34
36

82.9
10.7
3.1
3.3

23,761
5,476
2,437
2,165

70.2
16.2
7.2
6.4

<0.0001

Vital status 5

Alive
Deceased

27,809
7,120

79.6
20.4

742
348

68.1
31.9

27,067
6,772

80.0
20.0

<0.0001

Time elapsing since viral testing
Days 211 (170-248) 266 (88-283) 211 (170-246) <0.0001
October 2021 | Volume 11 | Artic
1 Chi-squared test for differences in distribution between SARS-CoV-2 positive and SARS-CoV-2 negative cases.
2 The categories are not mutually exclusives.
3 Patients with at least one comorbidity involving: toxic and adverse events, nutritional issues, infections, ocular, genetic, skin disorders, allergies.
4 Treatments performed ≤12 months before and/or after the date of testing for SARS-CoV-2 infection.
5 as at 31 December 2020.
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undergone radiotherapy. Both therapies significantly prevailed in
the CoV2-ve cancer patients (22.6% versus 14.0% in the CoV2+ve
patients, and 13.6% versus 6.4%, respectively; p<0.0001).

A median 211 days after testing for the virus (interquartile
range 170–248 days), a total of 7,120 patients had died. The
proportion of deaths was significantly higher among the CoV2+ve
patients (n=348; 31.9%) than in the CoV2-ve group (n=6,772;
20%; p<0.0001).

SARS-CoV-2 Infection Risk Factors in
Cancer Patients
Table 2 shows the association of SARS-CoV-2 infection with the
explanatory factors selected using the LRM. The risk of infection
increased by 1.2% per year of age (OR 1.012; 95%CI 1.007-1.017).
While none of the specific comorbidities considered significantly
affected the risk of infection, a 1-level increase in RUB was
directly associated with SARS-CoV-2 infection (OR 1.14; 95%CI
1.05-1.24).
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Patients with incident (OR 0.42; 95%CI 0.36-0.50) or prevalent-
active cancer (OR 0.45; 95%CI 0.35-0.57) had a lower risk of
infection than patients with prevalent-inactive cancers.

Among cancer sites, the risk of viral infection only rose for
hematological malignancies (OR 1.33; 95%CI 1.03-1.72) as
compared with colorectal cancer (taken as the reference
category because it is the most common cancer among those
affecting both sexes).

Risk of Death in Cancer Patients Positive
for SARS-CoV-2
Table 3 shows the results of the multivariable analysis on
mortality risk factors in CoV2+ve cancer patients. The risk of
death was halved in women (OR 0.50, 95%CI 0.34-0.71) and
increased by 7% per year of age (OR 1.07; 95%CI 1.06-1.09).

The risk of a fatal outcome tripled in patients with respiratory,
hematological and renal comorbidities and doubled in patients
with endocrine comorbidity; the association between mortality
TABLE 2 | Risk of SARS-CoV-2 infection among cancer patients: multivariable
logistic regression model.

Variables (number of cancer patients) Risk of SARS-CoV-2 infection in
the population with cancer

OR 95%CI

Sex
Male (17,584) 1.00 –

Female (17,345) 1.09 0.94 – 1.26
Age
1-year increase 1.012 1.007 – 1.017

Resources Utilization Band
“1-Band” increase 1.14 1.05 – 1.24

Type of comorbidity
None (17,609) 1.00 –

Cardiovascular (10,813) 1.06 0.90 - 1.25
Endocrine (3,736) 1.02 0.82 – 1.25
Neurological (2,842) 1.12 0.89 – 1.41
Respiratory (2,256) 1.16 0.89 – 1.50
Gastroenterological (1,927) 0.87 0.64 – 1.17
Hematological (1,121) 1.29 0.92 – 1.76
Renal (1,594) 0.81 0.59 – 1.10
Rheumatologic (1,039) 0.94 0.64 – 1.33
Psychiatric (1,019) 1.00 0.69 – 1.40
Others (2,452) 1.20 0.93 – 1.53

Cancer status
Prevalent-inactive (14,645) 1.00 –

Incident (14,861) 0.42 0.36 – 0.50
Prevalent-active (5,423) 0.45 0.35 – 0.57

Cancer site
Colon-rectum (3,658) 1.00 –

Blood (3,101) 1.33 1.03 – 1.72
Prostate (3,452) 1.05 0.82 – 1.36
Breast (6,441) 0.80 0.63 – 1.02
Lung (1,934) 0.82 0.58 – 1.16
Urinary system (4,876) 0.81 0.63 – 1.05
Others (11,467) 0.99 0.81 – 1.23

Treatments
None (24,664) 1.00 –

Chemotherapy only (5,593) 1.00 0.78 – 1.27
Radiotherapy only (2,471) 0.74 0.50 – 1.05
Chemo and radio (2,201) 0.88 0.60 – 1.26
TABLE 3 | Risk of death among CoV2+ve cancer patients: multivariable logistic
regression model.

Variables (number of cancer patients) Risk of death in the CoV2+ve
population with cancer

OR 95%CI

Sex
Male (543) 1.00 –

Female (547) 0.50 0.34 – 0.71
Age
1-year increase 1.07 1.06 – 1.09

Resources Utilization Band
“1-Band” increase 1.13 0.94 – 1.36

Type of comorbidity
None (456) 1.00 –

Cardiovascular (425) 1.48 0.99 – 2.21
Endocrine (139) 2.09 1.25 – 3.51
Neurological (128) 1.44 0.84 – 2.44
Respiratory (102) 2.87 1.61 – 5.14
Gastroenterological (56) 1.66 0.81 – 3.39
Hematological (50) 3.08 1.49 – 6.50
Renal (54) 3.18 1.58 – 6.49
Rheumatologic (34) 0.86 0.33 – 2.06
Psychiatric (37) 1.93 0.85 – 4.29
Others (99) 1.22 0.66 – 2.21

Cancer status
Prevalent-inactive (699) 1.00 –

Incident (279) 2.45 1.66 – 3.63
Prevalent-active (112) 2.97 1.63 – 5.42

Cancer site
Colon-rectum (137) 1.00 –

Blood (124) 1.81 1.01 – 3.25
Prostate (134) 0.82 0.45 – 1.50
Breast (183) 1.32 0.74 – 2.39
Lung (45) 3.55 1.56 – 8.33
Urinary system (127) 0.83 0.46 – 1.48
Others (340) 1.18 0.72 – 1.95

Treatments
None (903) 1.00 –

Chemotherapy only (117) 1.46 0.82 – 2.59
Radiotherapy only (34) 0.49 0.17 – 1.26
Chemo and radio (36) 4.34 1.85 – 10.50
October
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and RUBwas borderline (OR 1.13; 95%CI 0.94-1.36). Incident and
prevalent-active cancers carried a significantly higher risk of death
than prevalent-inactive malignancies (OR 2.45; 95%CI 1.66-3.63,
and OR 2.97; 95%CI 1.63-5.42, respectively). Compared with
colorectal cancer, the risk of death increased significantly for
patients with lung cancer (OR 3.55; 95%CI 1.56-8.33) and blood
malignancies (OR 1.81; 95%CI 1.01-3.25). It was also four times as
high for patients who had been given multimodal chemo-/radio-
therapy within 12 months before and/or after testing for SARS-
CoV-2 (OR 4.34; 95%CI 1.85-10.50).
DISCUSSION

As a plausible result of cancer patients’ adherence to lockdown
measures, the latest studies did not associate cancer patients with
any significantly higher risk of SARS-CoV-2 infection than in the
population at large (16, 17).

No population-based studies on cancer patients alone, have
compared the clinical-epidemiological profile of CoV2+ve as
opposed to CoV2-ve cancer patients. In the present study on a
consecutive cohort of cancer patients tested for SARS-CoV-2
infection, we analyzed the association between the clinical
profiles of a consecutive cohort of cancer patients tested for
SARS-CoV-2 infection (considering cancer activity status, cancer
site, and comorbidities) and their clinical outcomes, such as
SARS-CoV-2 infection and death.

No sex-related difference in the infection rate came to light in
the cohort of 34,929 cancer patients considered here, despite the
well-established prevalence of males contracting the virus in the
general population, irrespective of their ethnicity (2, 4, 8).

As expected, the median age of our cancer population was
considerably older than that of the general population (with or
without cancer) testing positive for SARS-CoV-2 infection. The
median age of CoV2+ve cancer patients was also 5 years older
than that of CoV2-ve cancer patients. In keeping with well
established information, the multivariable LRM significantly
linked increasing age with a higher risk of infection (11, 16,
18, 19).

The LRM model also showed a direct relationship between
RUB and risk of infection (3). In the cancer population
considered here, the proportion of patients clustering in the
high and very-high RUBs (34.4% and 26.3% of CoV2+ve and
CoV2-ve cancer patients, respectively) was far greater than for
the regional population as a whole (4.4% in 2019). Adopting
RUB as a proxy of comorbidities, our results are in keeping with
studies that recognized increasing numbers of comorbidities as a
risk factor for SARS-CoV-2 infection (3, 14, 15, 20).

Compared with prevalent-inactive cancers, the risk of
infection was more than halved for both incident and
prevalent-active cancers. This finding apparently contradicts
any greater “susceptibility” to the virus in patients with a
(recent) history of malignant disease (such as incident and/or
prevalent-active cancers), and differs from the results obtained
by Wang and coworkers, who associated an increased risk for
viral infection (adjusted OR, 7.14 [95%CI, 6.91-7.39] to patients
Frontiers in Oncology | www.frontiersin.org 6
with a recent cancer diagnosis (12). Our figures, however, as
obtained in a homogeneous population living in a region with
advanced health care system, could be plausibly interpreted as due
to the stricter compliance with social distancing requirements
resulting into a lower exposure of recently-diagnosed cancer
patients (i.e: incident and/or prevalent-active cancer patients) to
the risk of SARS-CoV-2 infection (11, 12, 16, 21).

The prevalence of the different malignancies by site in our
study cohort was basically consistent with the proportions
documented by the Regional Tumor Registry as at January 1,
2018 (Table A.3) (22).

The prevalence of malignancies in the urinary system, blood,
prostate and lung may reflect the variability in the
epidemiological profiles of the different populations addressed
and/or in the case mix at a given local institution. The present
results suggest that (non-blood) primary cancer site is not one of
the main determinants of the risk of viral infection (11, 12, 18, 19,
21, 23).

Our findings concerning the inverse association between the
prevalence of SARS-CoV-2 positivity and recent anticancer
therapies are basically in keeping with those regarding the
differences between incident or prevalent-active cancer on the
one hand and prevalent-inactive cancer on the other: they
suggest that recent cancer therapies do not carry a higher risk
of viral infection. That said, there is also the possibility that the
outbreak of the SARS-CoV-2 pandemic could have led to
previously-scheduled anticancer therapies being delayed/
canceled (11).

During the time elapsing after testing for the virus (211 days),
in keeping with the available information, there were
significantly more deaths among the CoV2+ve cancer patients
(31.9%) than in the CoV2-ve group (20%) (4, 12).

When the risk of death was tested with the LRM, male sex and
increasing age emerged as significant mortality risk factors in the
population of CoV2+ve cancer patients.

A recent French study reported a mortality rate of 19%
among CoV2+ve cancer patients, similar to the 20% observed
in the general population (11). These figures, probably resulting
from the single-institution French experience, differ considerably
from both the higher (32%) mortality rate obtained in the
present population-based study and from the (consistent)
findings of studies and meta-analyses that associate SARS-
CoV-2 infection in cancer patients with consistently higher
mortality rates than for COVID-19 patients without cancer (1,
7, 20, 24, 25).

We also found the risk of death significantly associated with
both incident and prevalent-active cancers; consistently, a four
times risk of death was associated with recent multimodal
chemo-radio-therapy (and the related immunodeficiency). As
documented by studies comparing cancer versus non-cancer
patients, lung malignancies were associated with an increased
risk of death.

The main strengths of this study lie in: the population-based
setting, making the results more representative than those
obtained from (mono-)institutional case series and in having
considered only cancer patients, thereby potentially excluding
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(known and unknown) confounding factors deriving from the
clinical-biological comparison of individuals with and
without cancer.

As for the study’s limitations, the current lack of information
on cancer stage curtails (potentially interesting) speculations on
the the impact of the cancer status among the determinants of
the clinical course of the viral infection (and vice versa).
Moreover, our distinction between cases of incident and
prevalent-active as opposed to prevalent-inactive disease was
mainly founded on administrative datasets, so we cannot exclude
the occurrence of a (restricted) number of patients being
misclassified, possibly leading to the observed differences
being underestimated.
CONCLUSIONS

In a large cohort of cancer patients, the risk of SARS-CoV-2
infection was higher for males and increased with age. It was
significantly higher for patients with hematological malignancies
and those with prevalent-inactive cancer. For CoV2+ve cancer
patients, having active cancer and having recently received both
chemotherapy and radiotherapy significantly raised the risk of
death, which increased particularly for lung cancer patients.
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