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Simple Summary: During COVID 19 pandemic, cancer patients, their caregivers and physicians
needed to balance the challenges associated with pandemic ensuring cancer care. In this paper, we
analysed ED visits during the 72 days of the pandemic in 2020 (Italian lockdown period) and com-
pared them to the ED visits in the same calendar days in 2019 and 2021. We compared their severity,
outcome (admission vs discharge vs death vs hospice/palliative care), method of arrival to the ED
and type of tumours affecting patients, suggesting that pandemic related emotional distress and
hospital departmental reorganization could have nega-tively influenced ED admissions. Our aim
was to highlight how much the government restrictive measures could have had an impact on emer-
gency care for fragile patients such as cancer patients and help to understand how to reconcile the
health needs of a specific class of patients with the need to protect public health.

Abstract: The coronavirus disease 2019 (COVID-19) pandemic has had a global impact. Patients
with cancer, their caregivers, and physicians need to balance the challenges associated with COVID-
19 while ensuring cancer care. Nevertheless, emotional distress and hospital departmental reorgan-
ization could have led to a decrease in ED admissions even among oncological patients. Methods:
We compared the 72 days of the pandemic in 2020 with the same calendar days in 2019 and 2021,
defining a 20% decrease in ED visits as clinically significant. We studied the cause for visit, its se-
verity, outcome (admission vs. discharge vs. death vs. hospice/palliative care), the tumor site, and
method of arrival to the ED for the 3 time periods. Results: A significant decrease in ED oncological
visits was found in 2020 compared to 2019, before returning to similar numbers in 2021. Fear, anxi-
ety, and worry, in addition to hospital departmental reorganization, surely had an important role
in the delay of ED visits, which resulted in irreparable consequences.

Keywords: SARS-CoV-2 or COVID-19; cancer patients; emergency department

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has posed a serious public
health concern since its first reported outbreak in China late in 2019, before spreading
worldwide in the early months of 2020. The SARS-CoV-2 virus is known to spread mostly
via respiratory droplets; however, transmission through fomites from infected patients or
the environment is also possible [1,2].
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Compared to the general population, oncologic patients are at a higher risk of worse
outcomes due to infectious diseases [3,4]. This remained true during the COVID-19 pan-
demic, as they were reported to be at increased risk of infection with the SARS-CoV-2
virus and of developing a more severe disease course. In particular, a large proportion of
this sub-population necessitated high levels of intensive care, experienced a more rapidly
evolving disease, and carried a higher mortality risk [5].

Moreover, cancer patients require an uninterrupted care pathway, as most of their
diagnostic and therapeutic interventions are essential and time sensitive. At the same
time, COVID-19 exposure could become risky or even fatal for these patients [6].

In February 2020, the first positive cases in Italy arising from locally acquired infec-
tions were reported [7]. In the last week of February 2020 in Lombardy, 531 patients were
reported positive, which rose to 2612 by 7 March 2020. Consequently, decrees issued by
the Prime Minister of Italy put the country in an eventual lockdown, aiming to slow or
potentially halt the spread of SARS-CoV-2 [8,9,10]. This, in turn, created difficulties for
patients trying to reach our hospital, as public transportation access and schedule frequen-
cies were reduced, and many people had to be placed under a 2-week self-quarantine
based on exposure risk [11].

Cancer patients need regular access to healthcare for life-sustaining treatments,
where delays can be detrimental [12]. Meanwhile, many cancer patients are also immun-
ocompromised and may have worse outcomes due to COVID-19, should they get infected
while seeking treatment [13]. In view of these competing concerns, patients with cancer
are forced to choose between seeking oncologic treatment and increasing the risk of con-
tracting COVID-19 or postponing therapy and minimizing the risk of contracting COVID-
19 [14].

Another unforeseen challenge caused by the pandemic is the dramatic reduction in
social contact through isolation and distancing measures. This can be damaging to onco-
logic patients” well-being as they rely on social support to get through an already difficult
time [15]. The presence of a support network helps reduce psychological symptoms in
these patients [16] and reduces the risk of morbidity and mortality [17].

Many patients fear dying alone; thus, having family members and friends physically
present becomes a crucial aspect of providing patient-centered care [18]. These needs were
difficult to meet, however, given that social distancing was a key policy in managing this
COVID-19 pandemic [19]. At the same time, many patients showed an understanding of
their increased risk of severe complications in the case of infection [20]. One potential con-
sequence of this emotional distress is a decrease in Emergency Department (ED) visits
among oncologic patients, which, to our knowledge, has not been reported in the litera-
ture except for an abstract about Philadelphia hospitals, published by Zachary et al. in
JCO 2020 [21].

This study aimed to understand and document how the pandemic affected ED ad-
missions in oncological patients.

2. Materials and Methods

This was a retrospective cross-sectional study in a tertiary center of national rele-
vance with the primary aim to statistically detect and estimate the change in oncologic
patients’” ED visits during the lockdown period in 2020 and again during the same period
of the following year. The primary endpoint was the number of oncological patients’” ED
visits during the 2020 lockdown period in Lombardy, compared to the same days in 2019
(pre-pandemic) and in 2021 (no lockdown and established measures in place such as vac-
cinations). The observation period was 72 days for each of the three years. The observation
period was determined before data collection took place.

The secondary aim was to compare the different time periods with regards to the
reasons for visit, severity of the visit, outcome (admission vs. discharge vs. death vs. hos-
pice/palliative care) of the visit, site of tumor, and method of access to the visit.
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All oncologic patients that accessed the ED in the defined time periods were in-
cluded, except for adults < 18 years of age, patients incapable of giving informed consent,
and patients who completed their cancer treatments more than 5 years before the date of
the study.

The present study was performed in accordance with the Declaration of Helsinki (6th
revision, 2008), and the study protocol was reviewed and approved by the local ethics
committee.

Statistical Analysis

For each observation period, the number of oncological patients” ED visits was cal-
culated, overall and by week. Odds were used to estimate the chance of oncological pa-
tients” ED visits in one year (i.e., 2020 or 2021) compared to the chance of oncological pa-
tients” ED visits in the reference year (i.e., 2019). Odds were also used to estimate the
change in oncological patients’ visits to the ED in one year (i.e., 2020 or 2021) compared
to the reference year (i.e., 2019). The exact binomial test was used to formally compare
previous probabilities. Univariable logistic regression models were used to detect and es-
timate the statistical association between the type of ED visits/patients’ characteristics and
the year of oncological patients” ED visits (i.e., 2020 vs. 2019 and 2021 vs. 2019).

Multivariable logistic regression models were used to identify statistically independ-
ent factors. Statistical analysis was generated using SAS software for Windows, version
9.4 (SAS Institute Inc., Cary, NC, USA; 2016).

3. Results

Between March 7th 2019 and May 17th 2019, a total of 15,864 ED visits were recorded,
of which 1061 (6.7%) were oncologic patients. In the same period in 2020, a total of 6233
ED visits were recorded, of which 459 (7.4%) were oncologic patients. Meanwhile, in 2021,
a total of 10,352 ED visits were observed, of which 996 (9.6%) were oncologic patients.

A statistically significant decrease was found for total ED visits (odds = 0.39, p <
0.0001), and specifically for oncologic patients’ ED visits (odds = 0.43, p < 0.0001). In 2021,
oncologic patients” ED visits increased back to the numbers seen in 2019 (odds = 0.94, p =
0.16, Table 1), while total ED visits also increased but not to the same level as in 2019 (odds
=0.65, p <0.0001).

Table 1. ED oncological visits.

N° of Accesses NP° of Patients
Year First Access Last Access § Total (%)  Per Week Odds (p- Total (%) ** Per Week Odds (p-
Value) value)
2019 07/03/2019 17/05/2019 1061 (42.2) 103.2 1 893 (42.0) 86.8 1
2020  07/03/2020 17/05/2020 459 (18.2) 446  0.43(<0.0001) 432 (20.3) 420  0.48 (<0.0001)
2021 07/03/2021  17/05/2021 996 (39.6) 96.8 0.94 (0.16) 848 (39.9) 82.4 0.95 (0.28)

Overall

2516 (100) 81.5 - 2125 68.9 -

§ The time interval of ED visits was 72 days for each year. ** The total number of patients is less than
the sum of the patients per year because there are some patients visited the ED more than once in
different years.

As shown in Table 2, no statistically significant differences were reported for gender,
race, or age.
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Table 2. Patient’s characteristics.
Character-
. . Category ¢ Odds Ratio Odds Ratio
t - -
istics 2019 2020 (95%CT) 1 p-Value 2021 (95%CT) 2 p-Value
Gender Male N 477 238 1 0.57 449 1 0.85
% 53.4 55.1 52.9
0.93 (0.74- 1.02 (0.84-
Female N 416 194 1.18) 399 123)
% 46.6 449 47.1
1.07 (0.99- 1.06 (0.996—
N 889 432 1.16)* 0.098 848 113)* 0.066
Age (years) - Median 71.2 72.5 73.0
Min= 15 976 324-96.1 42-96.5
max
Ethnicity Caucasian N 872 422 1 0.93 814 1 0.048
% 97.8 97.7 96.1
1.03 (0.48- 1.77 (1.01-
Others N 20 10 223) 33 3.11)
% 2.2 2.3 3.9
Missing N 1 0 1
data
% 0.1 0 0.1
Tumor site Lung N 76 41 1 0.087 73 1 <0.0001
% 8.9 9.6 8.6
0.51 (0.18- 1.62 (0.83-
Melanoma N 18 5 1.49) 28 3.18)
% 2.1 1.2 3.3
1.04 (0.57- 0.74 (0.43-
HN N 48 27 1.91) 34 127)
% 5.6 6.3 4.0
0.84 (0.53—- 1.10 (0.75-
| 1 1
G N 89 86 1.33) » 1.60)
% 22.2 20.1 235
1.09 (0.70- 0.83 (0.57-
GU N 222 130 1.68) 178 1.22)
% 26.1 30.4 21.0
. 0.42 (0.20- 0.55 (0.31-
B 4 11 2
ran N ’ 0.89) 6 0.98)
% 5.8 2.6 3.1
0.93 (0.57- 1.14 (0.77-
Breast N 132 66 1.50) 145 1.70)
% 15.5 15.4 17.1
Gyneco- 2.16 (0.68- 8.85 (3.58-
logical N 6 7 6.86) o1 21.87)
% 0.7 1.6 6.0
0.17 (0.02— 1.04 (0.43-
Sarcoma N 11 1 1.35) 11 2.55)
% 1.3 0.2 1.3
Hemato- 1.00 (0.60- 1.06 (0.70-
1 4 102
logical 00 > 1.66) 0 1.62)
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% 11.8 12.6 12.0
Missing N £ 4 1
data
% 4.7 0.9 0.1
Stage Early N 432 222 1 0.020 403 1 0.30
% 51.1 52.2 493
Loc. ad- 0.73 (0.55- 1.14 (0.92-
2 1 1
vanc. N 83 06 0.96) 30 1.41)
% 33.5 249 36.8
1.44 (1.06— 0.92 (0.69-
M N 131 7 11
i 3 ? 1.96) 3 1.23)
% 15.5 22.8 13.8
Missing 47 7 31
data
% 5.3 1.6 3.7
1.01 (0.85- 1.12 (0.97-
- N 893 432 0.89 848 0.12
Disease du- 1.21)* 1.28) *
ration Median 2.7 2.8 3.7
(year) Min= 0 187 05-378 0.5-47.8
max
Charlson 0.90 (0.86— 0.79 (0.76~
< N 27 142 .0001 4 .0001
index 5 0 0.95) <0.000 346 0.83) <0.000
% 30.2 329 40.8
6-9 N 453 271 494
% 50.7 62.7 58.3
>9 N 170 19 8
% 19.0 44 0.9
No N 412 213 1 0.82 449 1 0.008
% 49.0 49.7 55.6
0.97 (0.77- 0.77 (0.63-
Y N 429 216 359
Inoncologi- 1.23) 0.93)
cal therapy? % 51.0 50.3 444
Missing 52 3 40
data
% 5.8 0.7 4.7
Curative N 733 330 1 0.066 725 1 0.78
% 85.5 81.5 86.0
Type of fi- . 1.34 (0.98- 0.96 (0.73—
Palliat N 124 75 118
nal onco- atanve 1.84) 1.26)
logical ther- % 14.5 18.5 14.0
apy Missing N 36 27 5
data
% 4.0 6.2 0.6

# Absolute and percentage frequencies for categorical variables and absolute frequencies, median,
and min-max values for continuous variables are reported. * Odds ratio estimated between 2019
and 2020 years 2 Odds ratio estimated between 2019 and 2021 years. * Odds ratio estimated for 10
years interval.

The decrease and subsequent increase in 2020 and 2021, respectively, compared to
2019 were similar for almost all tumor sites and for patients in curative/palliative treat-
ment or off treatment (Figure 1, Table 2).
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OR predictor Categories Odds Ratio OR (95%Cl) P-value
Tumor site Gynecological i 1.48 [0.45-4.85] 0.084
GU —_— 1.12[0.70-1.79]
Hematological i 1.10 [0.64-1.89]
HN L 1.06 [0.56-2.03]
Gl — 0.92[0.57-1.49]
Breast — 0.89[0.53-1.48]
Melanoma —_— 0.40[0.13-1.22]
Brain —a— 0.40[0.18-0.88]
Sarcoma -, 0.17 [0.02-1.43]
Stage Locally advanced —a— 0.85[0.63-1.14] <0.0001
Metastatic L 2.21[1.49-3.27]
Charlson index = 0.87 [0.82-0.92] <0.0001
Undergoing oncological therapy Yes —a— 0.85[0.64-1.14] 0.29
«— less frequent in 2020 | more frequent in 2020 —
f T
0 1 2
(A)
OR predictor Categories Odds Ratio OR (95%Cl) P-value
Tumor site Gynecological 6.62[2.62-16.73] <0.0001
GU - 0.711[0.47-1.08]
Hematological —a— 0.85[0.53-1.36]
HN —— 0.56 [0.30-1.03]
Gl r 1.07 [0.71-1.62]
Breast 0.94[0.61-1.46]
Melanoma — 1.26 [0.61-2.62]
Brain —— 0.38[0.20-0.72]
Sarcoma i 0.97 [0.36-2.60]
Stage Locally advanced —a— 1.64[1.22-1.95] <0.001
Metastatic —— 1.84[1.28-2.64]
Charlson index | 0.77[0.73-0.81] <0.0001
Undergoing oncological therapy Yes - 0.68 [0.54-0.86] 0.001
« less frequent in 2021 | more frequent in 2021 —
I T T
0 2 4
(B)

Figure 1. Multivariate analysis. (A) 2020 vs. 2019. (B) 2021 vs. 2019. Note: OR estimates were ob-
tained using the following reference levels: Tumor site: lung; Stage: early disease; In active oncolog-
ical therapy?: no. The comparison was performed between 2019 and 2020. Note: OR estimates were
obtained using the following reference levels: Tumor site: lung; Stage: early disease; In active onco-
logical therapy?: no. The comparison was performed between 2019 and 2021.

In fact, according to the multivariate analysis, as evidenced by the forest plot (Figure
1A), brain, melanoma, and sarcoma tumors showed a reduction from 2019 to 2020, while
gynecological tumors increased. Head and neck (HN), gastrointestinal (GI), genitourinary
(GU), hematological, lung, and breast tumors remained stable (Figure 1A).

By 2021, all tumors returned to 2019 levels, except for gynecological ones, which in-
creased instead (Figures 1B and 2).
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ED Visits Progress by Tumor Site
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Figure 2. ED visits progress by tumor primary site.

Interestingly, as shown in Figure 3, the proportion of patients with metastatic disease
increased in 2020 (22.8% vs. 15.5% in 2019) before decreasing again in 2021 (13.8%). Mean-
while, those with locally advanced disease had a reduction in ED visits in 2020 (24.9% vs.
33.5% in 2019; p = 0.020) and returned to 36.8% in 2021 (p = 0.30). Patients with early-stage
disease were found to have similar trends across the three years (51.1% in 2019, 52.2% in
2020, and 49.3% in 2021).

ED Visits Progress by Tumor Severity

2019 2020 2021

mEarly mlocAdvanc mM+

Figure 3. ED visits progress by tumor severity.

Using the Charlson index, we observed a dramatic decrease in ED visits for those
with a score of >9 points in 2019 (19.0% vs. 4.4% in 2020; p < 0.0001) and in 2021 (0.9%; p <
0.0001).

ED visits” characteristics, including severity code, ED specialty area, method of arri-
val, and reason for visit, are described in Table 3. A sharp increase was observed in 2020
compared to 2019 for ED visits due to cardiac symptoms (6.6% vs. 7.4%) and bleeding
(8.9% vs. 9.6%), while organic failure (6.1% vs. 3.1%), device obstruction (6.0% vs. 4.6%),
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trauma (7.0% vs. 4.8%), and pain (20.5% vs. 14%) decreased. ED visits by patients present-
ing with COVID-19-like symptoms such as fever and dyspnea increased significantly in
2020 compared to 2019 (fever 15.5% vs. 11.8% and dyspnea 14.4% vs. 8.8%; p = 0.001).

Table 3. Characteristics of ED oncological accesses.

Characteris-
. Category ¢ Odds Ratio Odds Ratio
t 201 202 -Val 2021 -Val
ics 019 020 (95%CI) 1 p-Value 0 (95%CTI) 2 p-Value
Severity Red N 75 31 1 0.79 59 1 0.68
code
% 7.1 6.8 5.9
0.97 (0.62— 1.16 (0.80-
Yellow N 380 153 1.54) 348 1.69)
% 35.8 33.3 349
1.10 (0.70- 1.24 (0.86—
Green N 600 272 1.71) 583 1.77)
% 56.6 59.3 58.5
. 1.21 (0.28- 1.27 (0.39-
White N 6 3 5.15) 6 414)
% 0.6 0.7 0.6
.. N 582 106 1 <0.0001 436 1 0.15
Access area Medicine % 540 231 138
1.97 (1.47- 1.29 (1.06—
Surgery N 349 125 2.63) 337 157)
% 329 27.2 33.8
COVID N 0 147 nd 76 nd
% 0 32.0 7.6
. 1.32 (0.68- 1.33 (0.88-
Orthopedic N 50 12 2.56) 50 2.01)
% 4.7 2.6 5.0
1.77 (0.84- 0.86 (0.48-
Gynecology N 31 10 372) 20 153)
% 29 22 2.0
1.27 (0.51- 0.62 (0.31-
E 2 12
mergency N 6 6 3.15) 123)
% 2.5 1.3 1.2
. 1.22 (0.40- 0.89 (0.42—
Oculists N 18 4 3.68) 12 1.87)
% 1.7 0.9 1.2
S 0.53 (0.10-
Pediatric N 5 0 0 (0-nd) 2 277)
% 0.5 0 0.2
Other N 0 2 nd 0 nd
% 0 0.4 0
Method of )\ bulance N 309 202 1 <0.0001 302 1 0.11
arrival
% 29.1 44.0 30.3
0.39 (0.20- 0.57 (0.34—
Surgery/DH N 43 11 0.78) 24 0.96)
% 4.1 24 24
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Personal 0.53 (0.42— 0.97 (0.80-
N 709 246 670
transporta- 0.67) 1.17)
tion % 66.8 53.6 67.3
Causefor b i N 218 64 1 0.001 198 1 050
visit
% 20.5 14.0 19.9
Neurologi- N 143 65 1.55 (1.03- 126 0.97 (0.71-
cal symp- 2.32) 1.32)
toms % 13.5 14.2 12.7
1.93 (1.29- 0.94 (0.68-
Fever N 125 71 2.90) 107 1.30)
% 11.8 15.5 10.7
2.42 (1.59- 1.28 (0.91-
Dyspnea N 93 66 3.68) 108 1.79)
% 8.8 14.4 10.8
. 1.59 (1.01- 1.18 (0.84-
Bleeding N 94 44 251) 101 1.66)
% 8.9 9.6 10.1
i 1.58 (0.99- 1.00 (0.69—
Vomltt/GI N 84 39 253) 76 1.44)
SYmPpIoms ™o, 7.9 8.5 76
. 0.73 (0.39- 1.36 (0.93—
Orga? fail- N 65 14 1.39) 80 1.98)
e % 6.1 3.1 8.0
. 1.65 (1.01- 0.80 (0.53—
C;r(ili; N 70 34 272) 51 121)
SYMPIOMS ™o 6.6 74 5.1
. 1.12 (0.63- 1.17 (0.79-
Dizlllc(::e,:[s (r)lb— N 64 21 1.97) 68 1.73)
SHHCHONS "o 6.0 46 6.8
1.01 (0.58- 0.80 (0.54—
Trauma N 74 22 1.76) 54 1.20)
% 7.0 4.8 5.4
. 2.20 (0.98- 0.97 (0.47-
Jaundice N 17 11 £.94) 15 2.00)
% 1.6 24 1.5
Hypoten- 1.70 (0.41- 1.84 (0.65—
1
sion N 6 3 7.00) 0 5.14)
% 0.6 0.7 1.0
. 6.81 (1.22— 1.10 (0.15-
Pneumonia N 2 4 38.05) 2 7.89)
% 0.2 0.9 0.2
Other N 6 0 0 (0-nd) 0 0 (0-nd)
% 0.6 0 0
Missing data N 0 1 0
% 0 0.2 0
Duration of - N 1056 448 1'3? 214)1 > 0.0001 996 1'4(1) 216)2 6- <0.0001
stay (days) Median  0.39 1.00 1.00
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Min-
0.003-5.00 0.004-30.27 0.007-6.00
max
Outcome Discharge N 665 202 1 <0.0001 603 1 0.52
% 62.7 44.0 60.5
_ 1.98 (1.57- 1.09 (0.91-
Admission N 371 223 2.49) 368 131)
% 35.0 48.6 36.9
.84 (1.75- 1.47 (0.69—
Voluntary N 12 14 384 (175 16 0.69
discharge 844) 3.13)
8 1.1 3.1 16
3.04 (1.37- 0.76 (0.32-
Death 1 12
eat N 3 6.76) ? 1.80)
% 1.2 2.6 0.9
Moved to N 0 8 nd 0 nd
another o
hospital & 0 17 0
Dimer N 68 16 1 <0.0001 * 57 1 <0.0001 *
% 18.5 7.2 15.5
2.39 (1.16- 1.32 (0.78-
Oncology N 48 27 491) 53 223)
% 13.0 12.2 14.4
4.55 (2.29- 0.92 (0.52-
Surgery N 43 46 9.02) 33 1.63)
% 11.7 20.7 9.0
0.99 (0.45- 0.93 (0.56—
ILrl’c(eiz.rr}il N 60 14 2.20) 47 157)
e Ty 16.3 6.3 12.8
COVID N 0 57 nd 56 nd
% 0 25.7 15.2
3.14 (1.37- 2.33 (1.26~
Urology N 23 17 721) 45 431)
% 6.3 7.7 12.2
Hospitaliza- 1.89 (0.79- 0.97 (0.50-
tion ward Neurology N 27 12 4.51) 22 1.89)
% 7.3 54 6.0
. 3.31 (1.36- 1.59 (0.79-
Cardiology N 18 14 8.01) 24 322)
% 49 6.3 6.5
Neurosur- 0.37 (0.08- 0.41 (0.17-
N 23 2 8
gery 1.73) 1.00)
% 6.3 0.9 22 \
1.59 (0.54- 0.45 (0.16—
Gynecology N 16 6 472) 6 122)
% 4.3 2.7 1.6
Hematol- 0.53 (0.11- 0.15 (0.03-
1 2 2
ogy N 6 2.55) 0.68)
% 4.3 0.9 0.5
. 0.71 (0.08- 1.59 (0.52—
h 1
Orthopedic N 6 6.30) 8 4.85)
% 1.6 0.5 2.2
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531 (1.28— 1.49 (0.38—
UTI/UTIC N 4 5 2.0 5 55
% 11 23 14
Igfl‘;:;’:: N 1 0 0 (0-nd) 0 0 (0-nd)
% 3.0 0 0
239 (0.21-
ORL N 1 0 0 (0-nd) 2 27.00)
% 0.3 0 0.5
3.19 (0.65—
Other N 4 3 15.68) 0 0 (0-nd)
% 11 1.4 0
Missing data N 3 1 0
% 0.8 0.4 0
COVID Negative N 1061 311 1 <0.0001* 920 1 <0.0001 *
% 100.0 67.8 92.4
Positive N 0 148 nd 76 nd
% 0 322 7.6

# Absolute and percentage frequencies for categorical variables and absolute frequencies, median
and min-max values for continuous variables are reported. * Odds ratio estimated between 2019
and 2020 years 2 Odds ratio estimated between 2019 and 2021 years. * Odds ratio estimated for 10
years interval. * An exact logistic regression model was used.

Finally, the percentage of each severity code (red, yellow, green, and white) remained
stable across the three years. Concerning the specialty areas within the ED, a reduction
was seen in 2020 for the medicine department (54.9% vs. 23.1% in 2019), as well as for
surgery (32% vs. 27.2%) and orthopedics (4.7% vs. 2.6%; p < 0.001) before returning to
normalcy in 2021 (p = 0.15).

The percentage of discharged patients was reduced by about one-third in 2020 (62.7%
vs. 44.0% in 2019). At the same time, 48.6% of patients were admitted in 2020, an increase
from 35.0% in 2019. The outcome of death doubled in 2020 (2.6% vs. 1.2% in 2019), while
voluntary discharge tripled (1.1% vs. 3.1%; p < 0.0001).

Among those who were admitted to the hospital, an almost two-fold increase was
seen for those admitted to surgery in 2020 compared to 2019 (11.7% vs. 20.7%). Mean-
while, reductions in admissions were noted in 2020 compared to 2019 for those admitted
to neurosurgery (6.3% vs. 0.9%), orthopedic surgery (1.6% vs. 0.5%), internal medicine
(16.3% vs. 6.3%), and hematology (4.3% vs. 0.9%; p < 0.0001). The proportion of patients
admitted to the oncology department remained the same (13.0% in 2019 vs. 12.2% in 2020).

ED visits by ambulance increased from 2019 to 2020 (29.1% vs. 44.0%). Visits by pa-
tients arriving by car, on the other hand, were reduced (66.8% vs. 53.6%; p <0.0001), before
returning again in 2021 (67.3%; p = 0.11). Finally, ED visits by COVID-positive patients
greatly decreased in 2021 compared to 2020 (32.2% vs. 7.6%; p < 0.0001).

4. Discussion

Liang et al. in 2020 noted that oncologic patients developed more severe events (a
composite endpoint that the authors defined as the percentage of patients being admitted
to the intensive care unit requiring invasive ventilation, or death) compared to non-onco-
logic patients (39% vs. 8%, p = 0.0003) [12]. As various aspects of patient care were post-
poned or moved towards remote delivery, this was not an acceptable reality for many
cancer patients. Based on severity, patients” physical presence at hospitals was required,
putting them at high risk of COVID-19 exposure. Moreover, given the immunosuppres-
sive nature of many oncologic treatments, patients were again at increased risk of infec-
tion and the development of severe disease [21].
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Institutes providing cancer care rapidly implemented infection-control rules. This ul-
timately meant separating or limiting family members and friends from accompanying
patients to their appointments or visiting them when hospitalized. Treatment was delayed
in some places, resulting in patients and their families worrying about the consequential
impact on their outcomes [22]. In fact, during the pandemic, anxiety prevalence among
patients was 19.1%, 22.5% among caregivers, and 14.0% among healthcare workers (p =
0.004). Of note, anxiety was higher in those without post-secondary education (OR, 1.78;
95% CIL, 1.04 to 3.15; p = 0.04) and those who were married (OR, 2.11; 95% CI, 1.14 to 4.22;
p = 0.025). Fear, followed by anxiety, were reported as the two most frequent emotions
experienced by patients. Healthcare workers were found to be less fearful (41.6%) com-
pared to patients and caregivers (66.0% and 72.8%, respectively) (p = 0.001) [18]. Caregiv-
ers experienced more fear than patients with regards to how the pandemic may affect
cancer outcomes (72.1% v 54.5%; p = 0.001). The top COVID-19-related fears experienced
by patients, caregivers, and healthcare workers were the risk of mass community spread,
spending their potentially last hours alone, and exhibiting COVID-19 symptoms that were
too mild to be recognized on time [20]. Therefore, fear could have been a reason behind
our findings of reduced oncologic patients” ED visits during the pandemic. Patients and
caregivers expressed high confidence in healthcare workers to recognize COVID-19
symptoms and in healthcare facilities to manage the COVID-19 outbreak [20].

Tabriz et al., in a cross-sectional study, reported that 51.6% of ED visits made by can-
cer patients are potentially preventable, since the main reasons behind the visits are pain,
fever, nausea, and vomiting; while other conditions, such as dyspnea, fatigue, urinary
tract infections, syncope, dizziness, giddiness, and acute exacerbation of obstructive pul-
monary disease, were not preventable reasons for ED visits [23].

During the pandemic, many measures were adopted by the Italian healthcare system
for the regulation of outpatient management with the aim to reduce hospital admissions
and protect non-COVID-19 patients. Following the development of the World Health Or-
ganization (WHO)'s international recommendations, several guidelines were published
in Italy, and more specifically, within Lombardy (https://www.ats-brescia.it/disposizioni-
ufficiali accessed on 1 March 2020) on how to manage those with suspected and confirmed
positive molecular assessments of SARS-CoV-2 [24,25].

During the pandemic, cancer health professionals faced a rapid need to make deci-
sions about how to best manage their patients. The threat of a health system overwhelmed
by COVID-19 patients was a valid concern. Moreover, general pandemic measures such
as social distancing, along with the uncertainties surrounding COVID-19, affected
healthcare professionals no less than the general population [26]. Consequently, COVID-
19 had an impact on both recipients and providers of oncologic care [22].

From an oncological point of view, our hospital strived towards delivering optimal
treatments for our cancer patients while simultaneously decreasing the risk of COVID-19
exposure and infection. This was a difficult equation to balance, as almost all resources
were redirected to serve COVID-19 patients. Nonetheless, although ambulatory activities
were discouraged, our hospital’s mission to treat cancer patients was maintained thanks
to the immediate implementation of the necessary measures.

At an institutional level, screening upon entry was set up, preventing entry to sub-
jects with a body temperature over 37.5 °C and limiting caregiver access to select cases.
PPE and biweekly COVID-19 testing were provided for healthcare workers. The use of
hand sanitizers and surgical masks was mandated within the hospital. Seating areas were
restricted to ensure social distancing. Moreover, crowded waiting rooms were avoided
through the creation of an online system that allowed patients to obtain a reservation
number in advance.

Our hospital’s ED was reorganized: Its size was enlarged to create an area dedicated
to COVID-positive patients, suitable to satisfy a large number of these visits. Medical and
nursing staff were reassigned to cover either COVID or non-COVID areas. Moreover,
most surgical and medical departments were converted into COVID departments except
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cardiology, stroke unit, cardiac surgery, intensive therapy, neurosurgery, a minimal part
of internal medicine, and about half of the medical oncology department. These are pos-
sible explanations for the varying numbers of hospital admissions per department. For
example, the reduction in internal medicine and hematology wards may have possibly
been due to their partial conversion to COVID wards along with the less acute nature of
their disease, allowing for management at home. An increase rather than a decrease was
observed in surgery, likely due to urgent pathologies that could not be managed at home.
The closure of half of the oncology department and part of the internal medicine depart-
ment likely had a negative impact on patient admission into these departments from the
ED, further complicating management for oncologic patients.

The increase in ED visits by patients with metastatic disease in 2020 could be ex-
plained by the nature of their advanced disease, for example, symptoms severe enough
and time-sensitive where at-home management is not sufficient. On the other hand, pa-
tients with locally advanced disease visited the ED less in 2020, possibly due to hopeful
waiting for better circumstances, given the uncertainty at the time. Furthermore, we ob-
served a dramatic decrease in ED visits by patients with higher Charlson index scores,
meaning fewer patients with a high number of comorbidities visited the ED in 2020 com-
pared to 2019.

ED visits based on primary tumor sites were generally stable, except for melanoma,
sarcoma, and brain. The reduction in ED visits by melanoma and sarcoma patients can be
explained by mere chance, given the very low number of cases (<20 patients in the refer-
ence year, 2019) and the upper limit of the 95% OR CI being above the unit value, in both
the univariate and multivariate analyses. Visits by patients with brain tumors decreased
from 2019 (5.8%) to 2020 (2.6%) (OR: 0.42; 95% CI 0.20-0.89), before increasing in 2021
(3.1%) (OR: 0.55; 95% CI 0.31-0.98), likely as a result of our institution becoming a referral
hub for neurosurgical diseases in 2020, and thus patients were directly admitted into the
neurosurgery department bypassing the ED. While visits by patients with gynecological
tumors slightly increased in 2020, also explained by chance, we noted an extraordinary
increase in 2021, potentially due to the reorganization of our hospital during the pan-
demic.

An important limitation of this analysis is the lack of quality-of-life data since this is
a retrospective study, along with the difficulty of administering such questionnaires in an
ED context. Other factors to consider include varying primary care contributions within
the population and cultural differences between Italians and those of other ethnicities, as
these likely had an impact on ED visits, patient behavior, and their sense of vulnerability.
Nonetheless, trends were similar to results from a retrospective cohort study in Canada
studying the impact of the pandemic on ED visits for patients undergoing cancer-directed
surgery, as well as studies on ED visits by non-oncologic patients in the USA and in Israel
[27-29].

Primary care in Italy is not without difficulties: As the Italian National Health Service
is managed regionally, different regions of the country experienced large variations in
COVID-19 management. The response to the pandemic in Lombardy specifically came
with significant shortcomings [30,31] and required better coordination between primary
care doctors, public health experts, social services, and community organizations to have
a more effective impact.

During the first wave of the pandemic in 2020, the Italian government adopted many
measures to reduce the risk of contagion, such as suspending common retail commercial
activities, educational activities, and catering services, all with the aim to curb the gather-
ing of people in public places. Leaving one’s domicile was also limited to basic necessities
(i-e., grocery shopping, medical attention). All these factors could have contributed to the
reduction in ED visits by cancer patients in 2020. Thanks to the kickoff of the national
vaccination campaign in 2021, many of these restrictive measures were gradually lifted,
though wearing a mask was still mandated.
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In this context, people in 2021 felt more protected against the virus and were more
comfortable going out, resuming their normal activities, and visiting the ED more liber-
ally.

5. Conclusions

During the pandemic, many resources and efforts were dedicated to SARS-CoV-2
management, potentially neglecting other critical fields of medicine such as oncology. To
our best knowledge, this is the first Italian study analyzing the problem from the perspec-
tive of patients’ ED visits. Our data demonstrate a significant decrease in ED visits during
the pandemic in 2020 compared to 2019.

Based on this data, we can speculate that fear, anxiety, and worry, in addition to hos-
pital departmental reorganization, negatively influenced oncological outcomes, both in
terms of treatment benefits and psychological well-being. Moreover, even in the presence
of symptoms, delayed presentation to medical care compromises early diagnosis, and in
some cases, cure, while increasing the chances of developing metastatic disease in many
patients.

Author Contributions: Conceptualization, A.M. and L.P.; methodology, A.M. and L.P.; validation,
V.G, C.L. and A.K,; formal analysis, L.P.; investigation, D.V., AM., R.A.B.; resources, A.M.; data
curation, D.V., A M., R A.B. and A K,; writing—original draft preparation, D.V. and A.M.; writing—
review and editing, V.G., C.L. and A K,; supervision, L.G., S.C. and A.A.; project administration,
A.M.; All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Ethics Committee of Ospedale San Raffaele. (EROLD Trial, 25
October 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: No new data have been created.

Acknowledgments: A special thank to FPRC 5X1000 2020 Ministero Salute, “PRO-ACTIVE” project
and Italian Ministry of Health, Ricerca Corrente 2023.

Conflicts of Interest: The authors declare no conflict of interest.

Reference

1. Li, H,; Liu, S.-M,; Yu, X.-H.; Tang, S.-L.; Tang, C.-K. Coronavirus disease 2019 (COVID-19): Current status and future perspec-
tives. Int. ]. Antimicrob. Agents 2020, 55, 105951. https://doi.org/10.1016/j.ijjantimicag.2020.105951

2. Lee, L.Y.W,; Cazier, ].-B.; Angelis, V.; Arnold, R.; Bisht, V.; Campton, N.A.; Chackathayil, J.; Cheng, V.W.T.; Curley, H.M,; Fittall,
M.W.T; et al. COVID-19 mortality in patients with cancer on chemotherapy or other anticancer treatments: A prospective cohort
study. Lancet 2020, 395, 1919-1926. https://doi.org/10.1016/50140-6736(20)31173-9. Erratum in: Lancet 2020, 396, 534.

3. Dai, M;; Liu, D.; Liu, M,; Zhou, F; Li, G.; Chen, Z.; Zhang, Z.; You, H.; Wu, M.; Zheng, Q.; et al. Patients with cancer appear
more vulnerable to SARS-COV-2: A multicenter study during the COVID-19 outbreak. Cancer Discov. 2020, 10, 783-791.
https://doi.org/10.1158/2159-8290.cd-20-0422.

4. Yang, F.;Shi, S.; Zhu, J.; Shi, J.; Dai, K.; Chen, X. Clinical characteristics and outcomes of cancer patients with COVID-19. ]. Med.
Virol. 2020, 92, 2067-2073. https://doi.org/10.1002/jmv.25972.

5. Moujaess, E.; Kourie, H.R.; Ghosn, M. Cancer patients and research during COVID-19 pandemic: A systematic review of current
evidence. Crit. Rev. Oncol. Hematol. 2020, 150, 102972. https://doi.org/10.1016/j.critrevonc.2020.102972.

6. Onder, G.; Rezza, G.; Brusaferro, S. Case-Fatality Rate and Characteristics of Patients Dying in Relation to COVID-19 in Italy.
JAMA 2020, 323, 1775-1776. https://doi.org/10.1001/jama.2020.4683.

7.  Protezione Civile Italia. Available online: https://emergenze.protezionecivile.gov.it/it/sanitarie/coronavirus (accessed on 1
March 2020 ).

8.  DPCM 8 Marzo. 2020. Available online: https://www.gazzettaufficiale.it/eli/id/2020/03/08/20A01522/sg (accessed on 8 March
2020).

9. DPCM 9 Marzo. 2020. https://www.gazzettaufficiale.it/eli/id/2020/03/09/20A01558/sg (accessed on 9 March 2020).

10. DPCM 17 Maggio. 2020. https://www.gazzettaufficiale.it/eli/id/2020/05/17/20A02717/sg (accessed on 17 May 2020).



Cancers 2023, 15, 1240 15 of 15

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Neal, R.D.; Tharmanathan, P.; France, B.; Din, N.U.; Cotton, S.; Fallon-Ferguson, J.; Hamilton, W.; Hendry, A.; Hendry, M.;
Lewis, R.; et al. Is increased time to diagnosis and treatment in symptomatic cancer associated with poorer outcomes? Syst.
Review. Br. |. Cancer 2015, 12, S92-5107.

Liang, W.; Guan, W.; Chen, R.; Wang, W.; Li, J.; Xu, K; Li, C.; Ai, Q.; Lu, W,; Liang, H,; et al. Cancer patients in SARS-CoV-2
infection: A nationwide analysis in China. Lancet Oncol. 2020, 21, 335-337.

Burki, T.K. Cancer guidelines during the COVID-19 pandemic. Lancet Oncol. 2020, 21, P629-P630.

Gossage, L. Coronavirus means difficult, life-changing decisions for me and my cancer patients. Guardian 2020.

Smith, S.K.; Herndon, J.E.; Lyerly, HK.; Coan, A.; Wheeler, J.L.; Staley, T.; Abernethy, A.P. Correlates of quality of life-related
outcomes in breast cancer patients participating in the Pathfinders pilot study. Psycho-Oncology 2011, 20, 559-564.

Pinquart, M.; Duberstein, P.R. Associations of social networks with cancer mortality: A meta-analysis. Crit. Rev. Oncol. Hematol.
2010, 75, 122-137.

Authers, D.M. A Sacred Walk: Dispelling the Fear of Death and Caring for the Dying; A & A Publishing: Tampa, FL, USA, 2008.
World Health Organization Coronavirus Disease (COVID-19) Advice for the Public. 2020. Available online:
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public (accessed on 11 February 2023).

Ng, K.Y.Y,; Zhou, S.; Tan, S.H.; Ishak, N.D.B.; Goh, Z.Z.S.; Chua, Z.Y.; Chia, ] M.X,; Chew, E.L.; Shwe, T.; Mok, ].K.Y.; et al.
Understanding the Psychological Impact of COVID-19 Pandemic on Patients With Cancer, Their Caregivers, and Health Care
Workers in Singapore. JCO Glob. Oncol. 2020, 6, 1494-1509. https://doi.org/10.1200/GO.20.00374.

Carreira, H.; Strongman, H.; Peppa, M.; McDonald, H.I.; Dos-Santos-Silva, I.; Stanway, S.; Smeeth, L.; Bhaskaran, K. Prevalence
of COVID-19-related risk factors and risk of severe influenza outcomes in cancer survivors: A matched cohort study using
linked English electronic health records data. EClinicalMedicine 2020, 29, 100656. https://doi.org/10.1016/j.eclinm.2020.100656.
Quinn, Z.L.; Binder, A.; Csik, V.P.; Evers-Hunt, H.; Handley, N. ED utilization trends for medical oncology patients at Thomas
Jefferson University during COVID-19. J. Clin. Oncol. 2020, 38, 238.

Butow, P.; Havard, P.; Butt, Z.; Juraskova; Sharpe, L.; Dhillon, H.; Beatty, L.; Beale, P.; Cigolini, M.; Kelly, B.; et al. The impact
of COVID-19 on cancer patients, their carers and oncology health professionals: A qualitative study. Patient Educ. Couns. 2022,
105, 2397-2403. https://doi.org/10.1016/j.pec.2022.01.020.

Tabriz, A.A.; Turner, K.; Hong, Y.-R.; Gheytasvand, S.; Powers, B.D.; Lafata, ].E. Trends and Characteristics of Potentially Pre-
ventable Emergency Department Visits Among Patients With Cancer in the US. JAMA Netw. Open 2023, 6, €2250423.
https://doi.org/10.1001/jamanetworkopen.2022.50423.

WHO. Home Care for Patients with Suspected Novel Coronavirus (nCoV) Infection Presenting with Mild Symptoms and Man-
agement of Contacts; WHO: Geneva, Switzerland, 2020; pp. 4-6.

SIMIT. Vademecum per la Cura Delle Persone Con Infezione da SARS-CoV-2 Edizione 3.0 3 Novembre 2020. Published Online
2020: 1-8. Available online: https://www.simit.org/ (accessed on 3 November 2020).

Hlubocky, E.J.; Back, A.L.; Shanafelt, T.D.; Gallagher, C.M.; Burke, ] M.; Kamal, A.H.; Paice, ].A.; Page, R.D.; Spence, R.; McGin-
nis, M.; et al. Occupational and personal consequences of the COVID-19 pandemic on US oncologist burnout and well-being: A
study from the ASCO clinical well-being task force. JCO Oncol. Pract. 2021, 17, e427-e438.

Eskander, A; Li, Q.; Yu, J.; Hallet, ].; Coburn, N.; Dare, A.; Chan, KK.W; Singh, S.; Parmar, A.; Earle, C.C.; et al. Assessing the
Impact of the COVID-19 Pandemic on Emergency Department Use for Patients Undergoing Cancer-Directed Surgeries. Curr.
Oncol. 2022, 29, 1877-1889.

Majka, E.S.; Trueger, N.S. Emergency Department Visits Among Patients With Cancer in the US. JAMA Netw. Open 2023, 6,
€2253797. https://doi.org/10.1001/jamanetworkopen.2022.5379.

Sagy, Y.W; Cicurel, A.; Battat, E.; Saliba, W.; Lavie, G. The impact of COVID-19 pandemic on emergency department visits and
associated mortality during 14 months of the pandemic in Israel. Intern. Emerg. Med. 2022, 17, 1699-1710.

Brenna, E. Quasi-market and cost-containment in Beveridge systems: The Lombardy model of Italy. Health Policy 2011, 103, 209-
218. https://doi.org/10.1016/j.healthpol.2011.10.003. Epub 2011 Oct 24. PMID: 22030307.

Usuelli, M. The Lombardy region of Italy launches the first investigative COVID-19 commission. Lancet 2020, 396, e86-€87.
https://doi.org/10.1016/50140-6736(20)32154-1.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.






