
CARE DELIVERYoriginal
contributions

Descriptive Comparative Analysis of
Patients With Cancer Referring to the Emergency
Department of an Italian University Hospital
Across the SARS-CoV-2 Waves
Annapaola Mariniello, MD1; Paolo Bironzo, MD1; Chiara Pisano, MD1; Marco De Filippis, MD1; Irene Persano, MD1;

Emanuela Olmetto, MD1; Valeria Caramello, MD2; Adriana Boccuzzi, MD2; Enrica Capelletto, MD1; Francesco Passiglia, MD, PhD1;

Massimo Di Maio, MD3; and Silvia Novello, MD, PhD1

QUESTION ASKED: Did COVID-19 epidemiology and/or
clinical severity change across the two pandemic waves
in oncological patients referring at the emergency de-
partment (ED) and how did it compare with the non-
oncological counterpart?

SUMMARY ANSWER: The number of oncological COVID-
19 patients (C19-CP) admitted to our ED in the second
wave exceeded that of the first, similar to the non-
oncological population. However, relative frequency of
C19-CP of total ED admissions was comparable across the
waves. Disease severity, in terms of respiratory failure and
hospitalization, was high in the first wave for both onco-
logical and nononcological COVID-19 patients, but it
remained high only in C19-CP during the second wave.

WHAT WE DID: We retrieved ED admissions at our Uni-
versity Hospital during a 3-week observation period for the
first and second pandemic waves, starting from the in-
troduction of the corresponding national lockdowns. We
collected clinical characteristics of consecutive patients
with molecularly confirmed SARS-CoV-2 infection and also
of oncological patients untested or tested negative for
SARS-CoV-2.

WHAT WE FOUND: Number and frequency of COVID-19
cases during the second observation period exceeded those
registered within the first wave (163 of 859 total ED admis-
sions in the first wave and 576 of 1,662 ED admissions in the
second wave; P , .0001), with similar proportion of C19-CP
(4.9% and 6.8% in the first and second waves, respectively).
The majority of C19-CP were at advanced stage, were on
active anticancer systemic treatment, and were presented
with more conditions predisposing to COVID-19 complica-
tions (older age, higher number of comorbidities, especially
cerebro-cardiovascular disease) compared with the non-
oncological population. As for COVID-19 severity, respiratory

failure was significantly increased in C19-CP, irrespective of
the observation period. Consistently, in both pandemic waves,
most C19-CP were hospitalized with a frequency significantly
higher comparedwith nononcological patients (78.7%of 47 v
52.6% of 692; P 5 .0004). In SARS-CoV-2–negative/
untested oncological patients who were hospitalized, the
rate of SARS-CoV-2 infection developed during hospitalization
was high, despite widely adopted preventive measures.

BIAS, CONFOUNDING FACTOR(S), REAL-LIFE IMPLICATIONS:
As a single-center experience, the numbers observed are low.
Moreover, COVID-19 patients were not followed up during
hospitalization, thus missing case fatality rate. Observation
periods for the pandemic waves were somehow arbitrary, as
starting dates for both SARS-CoV-2 waves in Italy are not
defined. However, time frames were selected on the basis of
central government lockdown measures and the 3-week
period was based on modeling suggesting that COVID-19
cases started to significantly decrease 10 days after lock-
down, continuing up to 20 days thereafter. Our comparative
analysis remarks that C19-CP represent a vulnerable pop-
ulation for COVID-19 severity, irrespective of the pandemic
waves. The severity of COVID-19 and the higher rate of re-
spiratory failure, as compared with nononcological patients,
may be explained by the higher number of comorbidities of
this cohort, their older age, and some disease characteristics
(as most patients had lung cancer or hematologic malig-
nancies, had advanced disease stage, and were on active
systemic treatment). Hospitalized cancer patients were also at
high risk of hospital-acquired SARS-CoV-2 infection, despite
adopting preventivemeasures such as COVID-19–freewards,
personal protective equipment use, and periodic screening.
As the pandemic continues to expandworldwide, our findings
highlight the need to prioritize preventive measures in on-
cological patients, especially vaccination, to protect them and
guarantee optimal anticancer care.
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abstract

PURPOSE COVID-19 cancer patients (C19-CP) represent a population at high risk for mortality, whose clinical
characteristics are still unknown in the second SARS-CoV-2 wave. The aim of this retrospective study was to
compare epidemiology and clinical presentation of C19-CP referring to the emergency department (ED) of our
institution (San Luigi Gonzaga University Hospital, Orbassano, Turin, Italy), in a 3-week observation period of the
first and second COVID-19 waves, starting from the introduction of the corresponding national lockdowns.

METHODS We retrieved ED admissions from March 9 to 29, 2020, for the first wave, and from October 24 to
November 13, 2020, for the second wave. We collected clinical characteristics of consecutive patients with
molecularly confirmed SARS-CoV-2 infection. We also considered untested or SARS-CoV-2–negative cancer
patients referring to the ED in the reference time frames.

RESULTS C19-CP in the second wave exceeded those in the first wave despite the nonsignificant difference (39
of 576 v 8 of 163; P 5 .5). Compared with nononcological patients, C19-CP were older (median age 70 years
[interquartile range 61-77] v 60 years [interquartile range 45-73]; P5 .02) and presented more often with $ 2
comorbidities (40.4% v 24.3%; P5 .02). Compared with nononcological patients, in C19-CP, respiratory failure
(29 of 47 v 321 of 692; P 5 .049) and hospitalization (37 of 47 v 363 of 692; P 5 .0004) were higher, with
comparable frequencies across the waves. Five of 24 and 10 of 27 hospitalized cancer patients in the first and
second waves developed SARS-CoV-2 infection during hospitalization.

CONCLUSION C19-CP were a vulnerable population, irrespective of the COVID-19 waves. This highlights the need
to prioritize vaccinations in oncological patients to safeguard and guarantee optimal anticancer care.

JCO Oncol Pract 00. © 2021 by American Society of Clinical Oncology

INTRODUCTION

By the end of March 2020, Italy registered the largest
number of COVID-19 cases worldwide after China.1

Similar to other countries, COVID-19 cases progres-
sively decreased following the first national lockdown,2

reaching their nadir at the end of July.3 Nevertheless,
since the end of summer, we have witnessed a second
pandemic wave characterized by a novel exponential
growth of infected cases and subsequent deaths,
which lead to novel restrictive measures.3,4

COVID-19 cancer patients (C19-CP) represent a vul-
nerable population, who suffered from high mortality
rate during the first pandemic wave.5-8 However, ep-
idemiology and clinical presentation of this special
population remain still largely unknown in the second
wave, where overall COVID-19 incidence has in-
creased, but the case mortality rate has dropped.3,9

In a 3-week observation period of the first and second
COVID-19 waves, we compared epidemiological fea-
tures and clinical presentation of C19-CP referring to
the emergency department (ED) of an Italian Uni-
versity Hospital located in northern Italy (Turin), which
was heavily hit by the SARS-CoV-2 pandemic.10

METHODS

We retrieved medical charts of patients referring to the
ED of the San Luigi Gonzaga University Hospital
(Orbassano-Turin, Italy) in a 3-week time frame during
the first and second COVID-19 waves.

As an observation starting point, we considered the
coming into effect of the restrictive measures under-
taken under the Decree of the President of the Council
of Ministers.2,4 Thus, we considered ED admissions
from March 9 to March 29, 2020, for the first wave,
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and from October 24 to November 13, 2020, for the second
wave.

We collected clinical characteristics of patients with a
molecular diagnosis of SARS-CoV-2 during admission to
the ED. General clinical characteristics included demo-
graphics and comorbidities. These were dichotomized
in$ 2 and, 2 and considered in five groups: cerebro- and
cardiovascular (CCV) disease, which included arterial hy-
pertension; respiratory disease; metabolic disease, repre-
sented by obesity and/or diabetes mellitus; immunologic
conditions including autoimmune, inflammatory, or rheu-
matologic diseases requiring immunosuppressive treat-
ment; and others.

We considered C19-CP as patients affected from histo-
logically confirmed active solid or hematologic malignan-
cies, including all patients with cancer at advanced disease
stage, and those at early stages who underwent treatment
with radical intent up to 12 months before ED admission.
Patients with cancer who were radically treated and
disease-free for at least 12 months were excluded.

Regarding cancer-related characteristics, we retrieved tu-
mor type, Eastern Cooperative Oncology Group perfor-
mance status; advanced versus early disease stage in case
of solid tumors (advanced stage: unresectable III-IV
according to the TNM classification), including lympho-
mas (advanced stage: III-IV according to Ann Arbor clas-
sification); and active systemic oncological treatment
grouped in chemotherapy, immunotherapy, tyrosine-
kinase inhibitors, hormonal therapy, and others.

At ED admission, data related to COVID-19 were collected,
including presence of COVID-19 criteria at ED triage (high-
risk contact with known SARS-CoV-2 cases; the presence,
alone or in combination, of fever, dyspnea, dry cough, and
diarrhea); type of symptoms; presence of respiratory failure,
on the basis of the results of arterial blood gas test; and
hospital discharge and type of unit in case of hospitalization
(intensive care, high-dependency and other lower-
dependency units).

C19-CP were compared with nononcological COVID-19
patients, overall and per pandemic wave. Additionally,
we described epidemiology and hospitalization rate of
oncological patients without COVID-19 (untested or SARS-
CoV-2–negative), referring to the ED during the corre-
sponding time frames. In case of hospitalization, these
patients were followed up for eventual subsequent SARS-
CoV-2 infection.

For descriptive statistics, we used medians with
interquartile range (IQR). The t-test and Fisher’s exact test
were used to assess differences between oncological and
nononcological patients across the two SARS-CoV-2 waves.
Cochran-Mantel-Haenszel test was used to estimate the
association of oncological status with respiratory failure,
adjusted for pandemic wave, considering the latter as a
possible confounder. A P value of .05 or less was

considered statistically significant. Analyses were done with
GraphPad-Prism (version 8.0) or SPSS (version 26.0).

RESULTS

COVID-19 Epidemiology

During the first observation period, of 859 ED admissions,
163 (19%) patients were found to be infected by SARS-
CoV-2. Among these, eight (4.9% of total COVID-19 pa-
tients) had an active malignancy.

During the second observation period, ED admissions were
1,662. SARS-CoV-2 cases were 576 (34.7%), including 39
patients with cancer (6.8% of total COVID-19 patients).
Figures 1A and 1B show the absolute number and fre-
quency of ED admissions considered per pandemic wave
and oncological status. In addition to the higher absolute
numbers of COVID-19 patients in the second wave, we
observed a significant difference also comparing the fre-
quencies of COVID-19 patients by total ED admissions (163
of 859 and 576 of 1,662; P , .0001). However, in case of
C19-CP, despite the higher absolute numbers in the sec-
ond wave, the relative frequency of C19-CP of total COVID-
19 cases was comparable across the two observation
periods (8 of 163 and 39 of 576; P 5 .5).

During the first wave, almost all SARS-CoV-2 cases were
detected at ED admission (161 of 163, 98.8%), where only
two patients had been tested 1 and 2 days before ED
admission. In the second wave, SARS-CoV-2 diagnosis
preceded admission in 114 of 576 cases (19.8%). Of note,
during the reference time frame of the second wave, 36 of
576 (6.2%) COVID-19 patients referred to our ED twice and
one patient referred three times because of symptoms
worsening or planned medical control. Of those, one was a
C19-CP. Thus, when examining the percentage of ED
admissions for COVID-19 of total ED admissions, in the
second wave, this got almost doubled (18.9% of 859 in the
first wave v 36.9% of 1,662 in the second wave).

General Clinical Characteristics

Clinical characteristics of COVID-19 patients are shown in
Table 1. Irrespective of the oncological status and the
pandemic wave, patients were more often male (59% of all
739 COVID-19 patients). C19-CP were significantly older
than the nononcological patients (median age 71 years
[IQR 63-80] in C19-CP and 62 years [IQR 47-74] in
nononcological patients; P 5 .0005).

With regard to comorbidities, compared with non-
oncological patients, a higher number of C19-CP had at
least two associated comorbidities (40.4% of 47 C19-CP v
24.3% of 692 nononcological patients; P5 .02). Across the
COVID-19 waves, the frequency of C19-CP and non-
oncological patients with over two comorbidities was not
significantly different (for C19-CP: 50% of eight in the first
wave v 38.5% of 39 in the second wave, P 5 .7; for
nononcological patients: 30.3% of 155 in the first wave v

2 © 2021 by American Society of Clinical Oncology
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22.5% of 537 in the second wave, P 5 .05). As shown in
Table 1, when considered per category, the most common
comorbidity was CCV disease, whose frequency was higher
in C19-CP than in the nononcological counterpart (63.8%
of 47 C19-CP v 41.2% of 692 nononcological patients;
P 5 .003). There was no significant difference observed
between the first and second waves in C19-CP (62.5% of
eight in the first wave v 64.1% of 39 in the second wave;
P 5 .99), but in the nononcological counterpart, the fre-
quency of CCV disease was higher during the first obser-
vation period compared with the second (60% of 155 v
40% of 537; P 5 .0001).

The distribution of metabolic conditions was comparable in
the oncological and nononcological population (21.4% of
47 C19-CP and 21.3% of 692; P 5 .9); however, non-
oncological patients presented more often with metabolic
conditions in the first observation than in the second period
(27% of 155 in the first wave v 19.5% of 537 in the second
wave; P5 .04), as opposed to C19-CP where no difference
across the waves was observed (37.5% of eight in the first
wave v 17.9% of 39 in the second wave; P 5 .3). The
frequency of respiratory diseases was not significantly
different in C19-CP and nononcological patients (14.9% of
47 C19-CP v 9.5% of 692 nononcological patients; P5 .2).

Although rare, immunologic conditions requiring immu-
nosuppressive treatment were more common in C19-CP
than in the nononcological population (12.7% of 47 v 3.2%
of 692; P5 .006), without differences across the pandemic
waves (P 5 .3 for C19-CP, and P 5 .6 in nononcological
patients; refer to Table 1 for %).

C19-CP Characteristics

Lung cancer, and in particular non–small-cell lung cancer,
was themost common type of cancer in the first observation
period (4 of 8, 50%). The remaining four C19-CP were
affected by kidney and prostate cancer, bladder cancer,
prostate cancer, and chronic lymphocytic leukemia. In the
second observation period, most C19-CP presented with
hematologic malignancies (13 of 39, 33%): six B cell

lymphomas, one ocular B cell lymphoma, two multiple
myeloma, one acute myeloid leukemia, one chronic my-
eloid leukemia, and two myelodysplastic syndromes. The
remaining C19-CP were affected by lung cancer (6 non–
small-cell and one small-cell histology), gastrointestinal
malignancies (one hepatocellular carcinoma, one colon
cancer, three gastric adenocarcinomas, one chol-
angiocarcinoma, and one pancreatic adenocarcinoma), by
genitourinary malignancies (four prostate cancer and two
urothelial cancer), three gastro-entero-pancreatic neuro-
endocrine tumors, one breast cancer, one mesothelioma,
and one thymoma.

During both the observation periods, the majority of C19-CP
at our ED were in good Eastern Cooperative Oncology
Group performance status (0-1; 62.5% of eight and 61.5%
of 39 in the first and second waves, respectively, P 5 .9),
despite mostly at advanced cancer stages (71.4% of seven
and 80% of 35 evaluable patients in the first and the
second periods, respectively, P5 .6). The majority were on
active systemic oncological treatment (5 of 6, 83.3%, and
27 of 38, 71%, in the first and second waves, respectively,
P 5 .9).

COVID-19 Presentation

As shown in Table 1, the rate of respiratory failure in C19-
CP was higher than in nononcological patients, reaching a
borderline statistical significance (61.7% of 47 C19-CP v
46.4% of 692 nononcological patients; P 5 .049). In the
whole population of the first observation period, the rate of
respiratory failure was higher than in the second wave
(58.9% of 163 in the first wave v 44.1% of 576 in the
second wave; P5 .001). However, the higher frequency of
respiratory failure in C19-CP was significant even when
stratifying for pandemic wave (Mantel-Haenszel test
P 5 .045).

In both the pandemic waves, most C19-CP were hospi-
talized (87.5% of 8 and 76.9% of 39 in the first and second
waves, respectively, P 5 .6), with a frequency significantly
higher compared with nononcological patients (78.7% of
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FIG 1. Admissions to the ED of the San Luigi Gonzaga University Hospital during the observation period of the
first wave (March 9-23, 2020) and the second wave (October 24-November 6, 2020). (A) Data are shown as total
numbers (log) and (B) data are shown as percentages of total ED admissions. ED, emergency department.
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TABLE 1. Demographics and Clinical Characteristics of COVID-19 Patients Admitted to Our ED in the Observation Periods of the First
and Second Pandemic Waves

Characteristic

First COVID-19 Wave (March 9-29, 2020) Second COVID-19 Wave (October 24-November 13, 2020)

Nononcological COVID-19
Patients, N 5 155 (%)

Oncological COVID-19
Patients, N 5 8 (%)

Nononcological COVID-19
Patients, N 5 537 (%)

Oncological COVID-19
Patients, N 5 39 (%)

Sex (male) 94 (61) 7 (87) 313 (58) 22 (56)

Median age (IQR), years 59 (49-73) 73 (63-80) 63 (45-75) 68 (45-75)

Comorbidities

$ 2 47 (30.2) 4 (50) 121 (22.5) 15 (38.5)

CCV 69 (44.5) 5 (62.5) 215 (40) 25 (64)

Respiratory 17 (11) 2 (25) 49 (9.1) 6 (15.4)

Metabolic 42 (27) 3 (27.5) 105 (19.6) 7 (17.9)

Immunologic 6 (3.9) 2 (25) 16 (3) 4 (10.3)

Other 8 (5.2) 1 (12.5) 48 (8.9) 6 (15.4)

Tumor type

Hematologic 1 (12) 13 (33)

Lung 4 (50) 7 (18)

GI — 7 (18)

GU 3 (37) 6 (15)

Other — 6 (15)

ECOG PS $ 2 3 (37) 15 (38)

Advanced cancer stage 5 (71.4)a 28 (80)a

Active anticancer
treatment

Unknown 2 (33) 1 (2.6)

No 1 (12) 11 (28.2)

CT 1 (16)b 18 (66.7)b

IOT 2 (33)b 2 (7.4)b

HT 1 (16)b 4 (14.8)c

TKI 1 (16)b 2 (7.4)b

Other — 5 (18.5)d

Symptoms at the ED

None 5 (3.2) 2 (25) 60 (11.2) 5 (12.8)

Fever 137 (88.4) 5 (62.5) 372 (69.3) 26 (66.7)

Respiratory 133 (85.8) 6 (75) 311 (57.9) 24 (61.5)

GI 19 (12.3) — 62 (11.5) 8 (20.5)

Other 22 (14.2) — 249 (46.4) 18 (46.2)

Respiratory failure 90 (58.1) 6 (75) 231 (43) 23 (59)

NOTE. Patients were considered per oncological status. Comorbidities were analyzed as follows: metabolic included obesity and diabetes, immunologic
conditions were considered those requiring immunosuppressive treatment, other included chronic kidney disease, liver cirrhosis and/or neurological
disorders, more rarely psychiatric disorders.
Abbreviations: CCV, cerebro-cardiovascular; CT, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group performance status; ED, emergency

department; GU, genitourinary; HT, hormonal treatment; IOT, immunotherapy; IQR, interquartile range; TKI, tyrosine kinase inhibitors.
aDisease stage was known for 7 of 8 and 4 of 39 patients in the first and second waves, respectively.
bOn total patients on active treatment (6 of 8 and 27 of 39 in the first and second waves, respectively). Other tumor types: three neuroendocrine, one breast,

one mesothelioma, and one thymoma.
cOne patient was on CT and hormonal therapy for advanced prostate cancer.
dOne patient affected by advanced neuroendocrine tumor was on CT and sandostatin, and other oncological treatment included one venetoclax, one

talidomide, one oncocarbide, and two rituximab.
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47 v 52.6% of 692; P5 .0004). In contrast, nononcological
patients were hospitalized more often in the first obser-
vation period compared with the second period (76.1% of
155 and 45.8% of 537; P, .0001). Of note, 3 of 39 (7.7%)
C19-CP in the second observation period and 1 of 155
(0.6%) nononcological patient during the first observation
period deceased at the ED, as shown in Figure 2.

Among nononcological patients, 1 of 155 (0.6%) patient
during the first wave and 31 of 537 (5.8%) during the
second wave were completely asymptomatic and inap-
propriately referred to the ED for SARS-CoV-2 testing after
prolonged exposure to COVID-19 cases. None of these
instances occurred in C19-CP.

As for admissions to intensive care unit (ICU)/high-
dependency units, no significant difference was ob-
served between oncological and nononcological patients
(29.8% of 47 C19-CP and 25.1% of 692 nononcological
patients, P5 .5). As shown in Figure 2, 3 of 8 (37.5%) C19-
CP in the first and 11 of 39 (28.2%) in the second were
admitted to ICUs or high-dependency units (shown in Fig
2), with a comparable admission rate (P 5 .7). In the
nononcological population, admissions to ICU/high-
dependency units were significantly more common in

the first observation period compared with the second
period (52.6% of 155 in the first wave v 17.3% of 537 in the
second wave, P , .0001). Other details on hospitalization
unit or discharge, per oncological status, and pandemic
wave are shown in Figure 2.

When considering comorbidities, irrespective of the on-
cological status, over half COVID-19 patients with CCV
disease were admitted to ICU/high-dependency units (46 of
75 [61.3%]) in the first observation period, whereas in the
second one, only 26.2% (63 of 240) of the patients with
CCV disease were admitted to ICU/high-dependency units
(P , .0001). In addition, in the first wave, the majority of
patients with metabolic conditions were admitted to ICU/
high-dependency unit (69.6% [32 of 46]), while in the
second wave, the number of COVID-19 patients with
metabolic conditions admitted to ICU/high-dependency
unit was much lower (25% [28 of 112]; P , .0001).

Non–COVID-19 Cancer Patients

We also considered untested or SARS-CoV-2–negative
cancer patients entering the ED during the observation
periods of the two pandemic waves (Figs 1A and 1B). In
case of hospitalization, in the second observation period, all
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FIG 2. Discharge or hospitalization of COVID-19 patients admitted to the ED of the San Luigi Gonzaga University Hospital in the 3-week time frames of
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patients underwent SARS-CoV-2 molecular testing before
admission to inward units. Although, during the first pan-
demic wave, especially in the first weeks, SARS-CoV-2
molecular testing was not routinely performed before
hospitalization because of diagnostic kits shortage. Patients
underwent SARS-CoV-2 testing only in case of COVID-19
criteria at ED admission (see Methods).

During the 3-week reference period of the first wave, pa-
tients with cancer referring to our ED were 47, for a total of
48 ED accesses (5.6% of a total of 859 ED accesses). Of
those patients, 17% (8 of 47) were C19-CP. In the second
observation period, patients with cancer referring to the ED
were 94, for a total of 98 admissions (5.9% of 1,662 total ED
accesses). When considering the total patients with cancer
entering ED, C19-CP frequency was higher in the second
observation period (41.5% [39 of 94]; P 5 .004). Among
non–COVID-19 cancer patients (SARS-CoV-2 untested or
negative), the hospitalization rate was 61.5% (24 of 39) in
the first wave and 49% (27 of 55) in the second wave.

Five of 24 patients (20.8%) in the first wave and 10 of 27
patients (37%) in the second wave developed SARS-CoV-2
infection during hospitalization (P 5 .2). Median of days
from ED admission to infection was 10 days (IQR 6-12.5) in
the first wave and 7 days (IQR 5-10.2) in the second wave.

Of note, during the first wave, SARS-CoV-2 testing before
admission in COVID-19–free units was performed in 10 of
24 hospitalized patients (42%), including the five who
developed SARS-CoV-2 during hospitalization.

DISCUSSION

The results of this retrospective study showed that number
and frequency of COVID-19 cases during the second ob-
servation period exceeded those registered within the first
one (P , .0001).

In this context, the relative frequency of C19-CP of total
COVID-19 patients was comparable across the two ob-
servation periods. However, absolute number and the
relative frequency of C19-CP of total cancer patients at the
ED were significantly higher in the second wave than in the
first wave.

In addition to the inherent frailty related to cancer, our data
suggest that C19-CP presented with further conditions
predisposing to COVID-19 complications, in terms of older
age and higher number of comorbidities and of CCV dis-
ease, compared with the nononcological population.
Moreover, in both the observation periods of the pandemic
waves, the majority of C19-CP were at advanced stage and
were on active anticancer systemic treatment.

Respiratory failure and hospitalization, in particular ad-
mission to ICU/high-dependency unit, are generally con-
sidered as the main indicators of COVID-19 severity. In our
study, the frequency of respiratory failure was significantly
increased in C19-CP compared with the nononcological

counterpart, even when adjusted for pandemic wave. In-
deed, when major differences in COVID-19 presentation
did not emerge across the pandemic waves in C19-CP,
nononcological patients reported more often respiratory
failure, hospitalization, and admission to ICU/high-
dependency unit in the first wave. Interestingly, also the
number of comorbidities, as well as in particular CCV and
metabolic diseases, was higher in the first wave compared
with the second wave and associated with increased ad-
missions to ICU/high-dependency unit only in the first
observation period.

Even if the higher rate of admissions to ICU/high-
dependency unit in C19-CP was not significant com-
pared with the nononcological population, potential con-
founders should be considered.

Indeed, three of 47 C19-CP deceased at the ED due to
severe respiratory failure COVID-19-related. In addition,
because of the ICU overflow, it is likely that younger and
fitter patients were preferred for invasive ventilation in ICU,
whereas C19-CP were mostly admitted in lower-
dependency units, even in case of serious respiratory
failure. The higher frequency of hospitalization in C19-CP
observed in our study may support this hypothesis, at least
in part.

Our data from the observation periods of the two SARS-
CoV-2 waves are in line with national comparative analyses.
It has been reported that, compared with the second wave,
overall COVID-19 incidence was lower, but disease severity
was higher in the first pandemic wave, likely because of
testing challenges and underestimation of subsequent
cases.9,10 Considering a regional perspective, the average
SARS-CoV-2 positivity rate in our region was 35% and
20.5% during the observation periods of the first and
second wave, respectively, with 14.3-fold higher number of
SARS-CoV-2 tests performed during the second wave
(22,422 and 319,965 SARS-CoV-2 tests in the first and
second observation periods, respectively, in the Piedmont
region).11

The lower ED admissions and the trend for higher disease
severity observed in the first wave may also reflect a dif-
ferent social attitude during the first months of pandemic,
when Italy was one of the world epicenter and people were
more scared of contagion and thus more reluctant to
hospital referral. On the other hand, the reduced hospi-
talization in the second wave, observed in nononcological
patients, may be explained by a change in physicians’
attitude in reducing hospital admission and encouraging
outpatient management, which improved as experience
with COVID-19 increased.

In C19-CP, the rate of SARS-CoV-2 infections developed
during hospitalization in this study was high. The median of
days to positive SARS-CoV-2 testing suggests that infection
was likely due to intrahospital spread despite the widely
adopted preventive measures.

6 © 2021 by American Society of Clinical Oncology

Mariniello et al

Downloaded from ascopubs.org by 151.36.74.254 on July 11, 2021 from 151.036.074.254
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 



As a single institution experience, the numbers observed
are low, and this represents the major limitation of this
study, preventing a fair comparison of additional tumor
characteristics. Also, COVID-19 patients were not followed
up during hospitalization, thus missing case fatality rate.

Observation periods for the pandemic waves were arbitrary
in this study. Since official starting dates for both SARS-
CoV-2 waves in Italy are not available, we deemed the
coming into effect of the national lockdown as the most
appropriate starting points of observation.2,4 About the
duration of the observation periods, it has been proposed
that COVID-19 cases start to decrease after 10 days of
lockdown and continue up to 20 days thereafter.12 Using a

3-week time frame, we captured the steeper rising phases
of both the pandemic curves,11 when hospital stress and
health care management were likely at the most critical
point.

Our comparative analysis remarks that C19-CP represent a
vulnerable population for COVID-19 severity, irrespective of
the pandemic waves. Patients with cancer were often
hospitalized with subsequent increased exposure to
hospital-acquired SARS-CoV-2 infection. As the pandemic
continues to expand worldwide, our findings highlight the
need to prioritize an efficient vaccine distribution in on-
cological patients to safeguard this special population and
thus guarantee optimal anticancer care.
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