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ABSTRACT

Background Optimal management of patients with
cancer during COVID-19 pandemic is still pending.
Methods Our patients were advised to maintain their
scheduled appointments, and planned cancer treatment
was continued without unnecessary delays in an outpatient
setting. Additional strict preventive infection measures
were rapidly implemented at our outpatient department.
When COVID-19 test became widely available, universal
testing of healthcare workers and vigorous screening of all
patients coming to our facility for COVID-19 infection were
performed by SARS-CoV-2 real-time reverse transcription
PCR on rhinopharyngeal swab.

Results As of the data cut-off on 9 April 2020, a total of
156 oncology patients with a median age of 67 (range 26—
86) years and 63 haematology patients (median age 69
years, range 23-89) were screened for COVID-19 during
active cancer treatment. Prevalence (1.8%; 4/219) of
COVID-19 in patients with cancer was significantly higher
compared with a respective control group of asymptomatic
counterparts (p=0.018). Outcomes of COVID-19 positive
patients were good, with only one observed death due to
progression of advanced metastatic disease.

Conclusion Our data indicate that continuation of
anticancer treatment in epidemic areas during the
COVID-19 pandemic seems to be safe and feasible, if
adequate and strict preventive measures are vigorously
and successfully carried out.

INTRODUCTION

Severe acute respiratory syndrome corona-
virus-2 (SARS-CoV-2) was first detected in
December 2019 in the Hubei region of China,
which causes a respiratory disease called
COVID-19." This novel virus spread rapidly
worldwide and has specifically high morbidity
in elderly as well as in comorbid patients.”
On 30 January 2020, when two tourists tested
positive, the first case of COVID-19 infection
was recorded in Italy, which is now one of the
most affected countries. As of 9 April 2020,
more than 145 000 confirmed cases with about
18 000 deaths have been registered in Italy.*
Several recommendations for COVID-19 clin-
ical management have been made by different
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Key questions

What is already known about this subject?

» Patients with cancer undergoing anticancer treat-
ment are often more susceptible to infections com-
pared with individuals without cancer. Concerns
have been addressed by both physicians and pa-
tients about the optimal management of patients
with cancer during COVID-19 pandemic.

What does this study add?

» We retrospectively investigated the infection rate
and clinical management of patients with cancer
on active outpatient cancer treatment during the
COVID-19 pandemic. Prevalence of COVID-19 in
patients with cancer was significantly higher com-
pared with a respective control group of asymptom-
atic counterparts. Outcomes of COVID-19 positive
cancer patients were good, with only one observed
death due to progression of advanced metastatic
disease.

How might this impact on clinical practice?

» Continuation of anticancer treatment in epidemic
areas during the COVID-19 pandemic seems to be
safe and feasible, if adequate and strict preventive
infection control measures are enforced.

0rg21rlisatiorls.5_9 However, data on manage-
ment and outcome of patients with cancer
treated during the COVID-19 pandemic in
daily clinical practice is limited. This retro-
spective study was performed to review the
management and COVID-19 infection rate
of patients with cancer on active cancer treat-
ment during the COVID-19 pandemic.

METHODS

Study designs

All consecutive patients with haemato-
oncological diseases treated at the haemato-
oncology day unit of the “Franz Tappeiner”
Hospital in Merano from 15 March 2020 to 9
April 2020 were included in this analysis. The
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“Franz Tappeiner” hospital is a public regional tertiary
care hospital, which covers a large area of patients from
South Tyrol, an autonomous province in northern Italy.
Based on the national regulations, all patients have access
to a unique healthcare system, which provides universal
coverage to all citizens and residents. All patients were
followed up until 9 April 2020. Clinical data were obtained
from electronic clinical records (OncoNet, http://edp-
progetti.it, Bolzano, Italy) and through review of medical
records. Screening and testing for COVID-19 infections
were performed according to the respective recommen-
dations of the WHO and national standards. In the early
phase of outbreak, the situation was rapidly evolving and
case definitions and hospital guidelines were modified
frequently.

COVID-19 infection prevention and control measures

General measures

After the start of the epidemic in Italy, the Italian govern-
ment has taken a series of drastic measures to contain
the spread of COVID-19. These included strict move-
ment restrictions and self-declaration forms specifying
the purpose of the movement. The first lockdowns began
around 21 February 2020 ending in quarantine measures
through the entire country on 9 March 2020. South Tyrol
was classified as a risk area by the Robert Koch Institute
(RKI) on 5 March 2020.

Specific hospital measures

From the hospital authorities, tents have been set up
in front of the hospital entrance serving as triage areas.
Behaviour rules including detailed instructions about
hand hygiene, cough and sneeze hygiene, as well as
disinfecting agents have been provided. All incoming
employees and patients have been checked for symp-
toms of COVID-19 and temperature using hospital-issued
digital auricular thermometers. Additional actions were
mandatory disinfection of hands as well as denied access
to visitors to the hospital. Wearing of medical face masks
became mandatory for healthcare providers and for all
patients on 13 March 2020.

Specific measures at the haemato-oncological outpatient
department

After the first alert message from the local healthcare
service, a number of additional preventive infection
measures were rapidly implemented at our outpatient
department on 10 March 2020. A daily list of our sched-
uled patients was lodged at the main entrance of the
hospital to allow access. Due to significant reduction in
the number of individuals within the hospital, patients
could follow the usual route from the main entrance to
our ward. However, a separate elevator was designated and
blocked for COVID-19 positive patients. Before entering
the department, access to our clinic was restricted by a
second infection control by an experienced nurse who
checked daily temperature and signs or symptoms of infec-
tion at a checkpoint. For early detection of potentially

infectious persons, a simple questionnaire was carried out
through the nurse. The questionnaire included specific
questions related to signs and symptoms to COVID-19
(fever, cough, shortness of breath, loss of taste or smell,
sore throat) or signs of a cold within 48hours as well as
questions about close contacts to people under quar-
antine or people with known or suspicion COVID-19
infection. In addition, measurement of oxygen satura-
tion based on a pulse oximeter was performed. Patients
with known contact history or individuals with symptoms
suggestive of infection were isolated in a separate room
and tested for the virus. Staff members attested that they
have no symptoms before starting work each day to avoid
also minimally symptomatic infections. Repeated disin-
fection of hands as well as wearing of surgical face mask
to protect against droplet transmission of all individuals
were mandatory before entering our outpatient depart-
ment. All suspected and confirmed cases have been
immediately placed under quarantine or were transferred
to the hospital’s COVID-19 isolation ward. Furthermore,
patients were placed to maintain a distance of at least 2
m throughout the treatment. The healthcare team was
cyclic separated (shifting to the home office) to reduce
the risk of infection. For patients who currently not
received active therapy, routine follow-up visits were mini-
mised or suspended, and medical care was provided by
telemedicine on a case-by-case basis. In addition, patients
were repeatedly educated and encouraged to apply the
prescribed standards appropriately and consequently
practise social and physical distancing. In the later phase
of the outbreak, widely available testing kits made it
possible to screen the whole healthcare team as well as
many patients for COVID-19 at our clinic.

COVID-19 test

Laboratory testing for COVID-19 was performed using a
routine real-time reverse transcription PCR (RT-PCR) on
respiratory samples obtained from nasopharyngeal swabs.
Real-time PCR for SARS-CoV-2 RNA was performed on a
COBAS 6800 device (Roche) at the Pathology Laboratory
Obrist and Brunhuber, Zams, Austria.

Statistical analyses

Statistical analysis was performed using the Statistical
Package of Social Sciences (SPSS, V.15.0). Correlations
between COVID-19 positive cancer patients and the
general population were assessed with the * test or Fish-
er’s exact test as appropriate. For all analyses, p<0.05 was
considered statistically significant.

Ethics
Informed consent was obtained from all individual partic-
ipants included in the study.

RESULTS

During the observation period from 15 March to 9 April
2020, a total of 537 patients were treated at our outpatient
department. Within that period of time, 1541 patient visits
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were carried out and 560 treatments have been intrave-
nously applied. Visits were occasionally cyclical, with a
mean number of 2.8 (range 1-5) visits per patient. Alto-
gether, 243 (45.3%) out of 537 consecutive patients have
been tested for COVID-19. Because this study predom-
inantly focus on patients with cancer, 24 patients being
treated for chronic non-malignant disorders (multiple
sclerosis, n=12; inflammatory bowel disease, n=7; hypog-
ammaglobulinaemia, n=4; alpha-1 antitrypsin deficiency,
n=1; all tested negative for COVID-19) were excluded
from further analyses. Demographic and clinical charac-
teristics of patients with cancer on active outpatient treat-
ment tested for COVID-19 are summarised in table 1.

A total of 156 (71.2%) patients were treated for onco-
logical and 63 (28.8%) patients for malignant haema-
tological diseases, respectively. The median age of
oncological patients was 67 years (range 26-86) and 69
years (range 23-89) for haematological patients, respec-
tively. Briefly, breast cancer was the most frequent diag-
nosis of oncological patients (49/219; 22.5%), followed
by lung (23/219; 10.5%) and colorectal (18/219; 8.2%)
cancer. The most common haematological diagnoses were
multiple myeloma (16/219; 7.3%), chronic myeloprolif-
erative disease (16/219; 7.6%) and indolent lymphoma
(10/219; 4.6%). Of note, 118 (53.9%) of 219 patients
had at least one comorbid condition (table 2). Among
the total cohort, 81 (37.0%) out of 219 patients received
conventional chemotherapy, whereas 38 (17.4%) out of
219 patients were treated with combination chemoim-
munotherapy and 48 (21.9%) out of 219 patients were
treated with single agent immunotherapy. Oral treatment
was administered as targeted therapy in 31 (14.2%) out
of 219 patients and antihormone treatment in 13 (5.9%)
out of 219 cases, respectively.

Until last follow-up (9 April 2020), 4 (1.8%) of 219
patients with cancer have tested positive for COVID-19
infection, which was significantly lower than the cumu-
lative prevalence of all other diagnosed symptomatic
COVID-19 cases and their contacts registered in our
healthcare district (6.9%; 196/2832) over the same period
(figure 1; p<0.001, x*/Fisher’s exact test). Altogether,
fever (>38°C) was detected in 6 (2.7%) of 219 patients. In
one febrile patient, COVID-19 infection was confirmed
by RT-PCR test, whereas five patients were diagnosed with
neutropenic fever. In addition, COVID-19 testing for all
healthcare professionals (9 physicians, 23 nurses, 2 tech-
nicians, 2 secretaries) from the outpatient department was
performed. None was positive on repeat testing (days 0, 7
and 14; data not shown). Of note, no hospital-associated
transmission was identified. All four COVID-19 positive
patients were transferred to the hospital COVID-19 isola-
tion ward, and during follow-up, no patient required
admission to the intensive care unit (ICU). One out of
four COVID-19 positive patients died due to progressive
metastatic pancreas cancer. All other COVID-19 positive
patients were discharged after a median observation
period of 14 days in home quarantine. Oncological treat-
ment was continued after resolution of symptoms and

Table 1

Clinical characteristics of patients with cancer on
active outpatient therapy tested for COVID-19

No. of patients Median age,

Haematological
malignancies (N=63)

14 (22.2%)

49 (77.8%)

Parameters (%) years (range)
Total cohort 219 (100%) 68 (23-89)
Patients with oncological 156 (71.2%) 67 (26-86)
disease
Patients with malignant 63 (28.8%) 69 (23-89)
haematological disease
Gender
Male 94 (42.9%) 70 (23-87)
Female 125 (567.1%) 66 (27-89)
Treatment setting Adjuvant Palliative
Solid tumours (N=156) 41 (26.3%) 115 (73.7%)

COVID- COVID+
Disease (N=219)
Solid tumours 154 (70.3%) 2 (0.9%)
Breast cancer 49 (22.5%)
Lung cancer 23 (10.5%)
Colorectal cancer 18 (8.2%)
Renal cancer 10 (4.6%)
Prostate cancer 10 (4.6%)
Ovarian cancer 8 (3.7%)
Melanoma 5 (2.3%)
Gastric cancer 4 (1.8%)
Bladder cancer 4 (1.8%)
Pancreatic cancer 3 (1.4%) 1 (0.4%)
Oesophagus caner 3 (1.4%)
Appendix cancer 3 (1.4%)
Anal carcinoma 3 (1.4%)
Glioblastoma 3 (1.4%)
Cervical cancer 2 (0.9%)
Biliary tract cancer 1 (0.4%) 1 (0.4%)
Non-seminomatous germ 1 (0.4%)
cell tumour
Hypopharyngeal cancer 1 (0.4%)
Sarcoma 1 (0.4%)
Neuroendocrine tumour 1 (0.4%)
Cancer of unknown 1 (0.4%)
primary
Haematological 61 (27.9%) 2 (0.9%)
malignancies
Multiple myeloma 16 (7.3%)
Chronic myeloproliferative 16 (7.3%)
disease
Indolent lymphoma 10 (4.6%) 2 (0.9%)
Aggressive lymphoma 9 (4.1%)
Continued
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Table 1 Continued
COVID- COVID+

Myelodysplastic 7 (3.2%)
syndrome
Hodgkin’s disease 3 (1.4%)

Ongoing treatment (N=219)
Conventional 79 (36.1%) 2 (0.9%)
chemotherapy
Immunotherapy 48 (21.9%)
Chemo-immunotherapy 36 (16.5%) 2 (0.9%)
Targeted therapy 31 (14.2%)
Antihormone therapy 13 (5.9%)
Best supportive care 7 (3.2%)
Radiotherapy 1 (0.4%)

at least two consecutive negative RT-PCR tests collected
>24hours apart. A detailed description for the subgroup
of COVID-19 positive patients is summarised in table 3.

DISCUSSION
COVID-19 is characterised by rapid human-to-human
transmission and currently there are no therapeutics or
vaccines available.!’ Consequently, strict infection control
measures are of paramount importance. Because of the
immunosuppressive state, patients with cancer under-
going anticancer treatment such as chemoimmuno-
therapy or targeted therapy are often more susceptible to
infections compared with individuals without cancer.!'™!
In addition, patients with cancer combine a frequent
burden of comorbidities and many patients are repeat-
edly treated in the same area like chemotherapy rooms.
The present study describes the clinical management
and examined the infection rate of COVID-19 in patients
on active outpatient anticancer therapy within a tertiary
care hospital in South Tyrol, an autonomous province
in northern Italy. The provincial health service in South
Tyrol is divided into four public healthcare districts, of
these the second largest health district is Merano which

Prevalence of COVID-19 infection

10
9 P<0.001
8
-~ 6,9%
7
s
- 6
=L
ES
=
§ 4 P=0.018
23
2 18%
. 0,3% .
0 I
SORA cancer patients symptomatic

patients/contacts

Figure 1 Comparison of the prevalence (in percent) of
COVID-19 infection among different subgroups. SORA:
prevalence of COVID-19 infection in asymptomatic
individuals tested for COVID-19 within the SORA-trial;
cancer patients: prevalence of COVID-19 infection in
patients on active outpatient cancer treatment tested
for COVID-19 from our hospital; symptomatic patients/
contacts: prevalence of COVID-19 infection in symptomatic
COVID-19 patients and their close contacts registered
in our healthcare district. Statistical significance was
determined using y?/Fisher’s exact test.

provides healthcare to about 135 000 residents. As of
the data cut-off on 9 April 2020, 3075 individuals have
been tested for COVID-19 within the district of Merano,
with registration of 200 laboratory-confirmed COVID-19
positive cases and 27 deaths. Almost 8% (243/3075) of
all tests conducted were performed at our outpatient
department, which was an important part of our infec-
tion control plan. As expected, COVID-19 prevalence
among our screening group (1.8%; 4/219) was signifi-
cantly lower than the cumulative prevalence of all other
diagnosed symptomatic COVID-19 cases and their close
contacts registered in our healthcare district (6.9%;
196,/2832) over the same period (p<0.001). However, as
per the report of the Austrian SORA-Institute for Social
Research and Consulting on COVID-19 prevalence on
exclusively asymptomatic individuals (0.33%; 5/1554), we

Table 2 Prevalence of comorbidities from patients with cancer on active outpatient therapy tested for COVID-19

COVID- COVID+
Yes No Yes No
Comorbidity (N=219)
Cardiovascular 33 (15.1%) 182 (83.1%) 0 (0.0%) 4 (1.8%)
Hypertension 41 (18.7%) 174 (79.5%) 3 (1.4%) 1 (0.4%)
Diabetes mellitus 12 (5.5%) 203 (92.7%) 1(0.4%) 3 (1.4%)
Chronic renal failure 8 (3.7%) 207 (94.5%) 1(0.4%) 3 (1.4%)
Chronic lung disease 30 (13.7%) 185 (84.5%) 0 (0.0%) 4 (1.8%)
Obesity (BMI >30) 24 (10.9%) 191 (87.3%) 1(0.4%) 3 (1.4%)
Smoker (N=219) 66 (30.1%) 149 (68.1%) 1(0.4%) 3 (1.4%)

BMI, body mass index.
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Table 3 Clinical characteristics of the subgroup of COVID-19 positive cancer patients on active outpatient therapy

Subgroup of COVID+ cancer

patients 4/219 (1.8%)
Cancer type/gender Age (years) Smoker Current treatment Comorbidities
Solid tumours
Pancreatic cancer/female 71 No Capecitabine Diabetes, hypertension
Biliary tract cancer/female 73 No Cisplatin+gemcitabine Hypertension
Haematological malignancies
Mantle cell ymphoma/ 69 No Bendamustine+rituximab Hypertension, obesity
female
Chronic lymphocytic 63 Yes Fludarabine+cyclophosphamide+rituximab Chronic renal failure

leukaemia/male

found an estimated fivefold increased risk of COVID-19
in our patients with cancer (p=0.018).15

During the COVID-19 pandemic outbreak, concerns
by both physicians and patients about management
of patients with cancer have been recognised. In many
hospitals, access to routine visits and surgical oncology
may be either completely restricted or significantly
reduced. Quickly, oncology societies and national author-
ities have published guidelines on cancer care during
the pandemic. Currently, no clinical evidence supports
changing or withholding chemoimmunotherapy in
patients with cancer.® '

We basically encouraged patients to continue treat-
ment, provided that all infection control and prevention
measures were followed. Interruption of active treat-
ment was observed in only one patient from a nursing
home, which became hotspot for COVID-19. Notably,
compared with the northern Lombardy region, which is
the epicentre of the country’s coronavirus outbreak, our
region of South Tyrol had 7-10 days more to be prepared
in advance for emergency plan. In our study, we could
not identify some evidence regarding patients with a
specific histology, therapy, or subpopulation of patients
with cancer to be at higher risk of severe illness from
COVID-19 infection.

In a study by Liang et al, a higher risk of developing
severe events in COVID-19 disease in patients with cancer
was reported.g0 The authors suggest an intentional post-
poning of adjuvant chemotherapy or elective surgery for
stable cancer. However, the number of COVID-19 positive
cases for this subgroup was small with a large amount of
clinical heterogeneity. Two out of 18 cancer patients with
confirmed COVID-19 disease had unknown treatment
status, and only 4 out of 16 patients had received chemo-
therapy or surgery within the past month. Moreover,
the majority of patients (n=12) were cancer survivors in
routine follow-up. Only recently, Zhang et al reported
clinical outcomes from 28 COVID-19-infected cancer
patients with solid tumours.” In their retrospective study,
COVID-19-infected cancer patients presented poor
outcomes, with high occurrence of clinical severe event
and a mortality rate of 28.6%. In addition, antitumour

treatment within 14 days of COVID-19 diagnosis was an
independent predictor of death or other severe events.
Of note, 28.6% of the patients acquired COVID-19 infec-
tion during hospitalisation and nosocomial transmission
of SARS-CoV-2 was suspected. In addition, no patients
with haematological malignancies were reported and
inpatient anticancer therapy may not reflect routine
clinical practice in many countries. In a retrospective
study on 1524 patients with cancer, Yu et al could find an
infection rate of 0.79% (12/1524) compared with 0.37%
within the general population.® The authors concluded
that hospital admission and recurrent hospital visits are
potential risk factors for COVID-19 infection.

In total, we registered 10.5% (14/133) COVID-19 posi-
tive patients who were admitted to the ICU within all four
healthcare districts of South Tyrol and having concom-
itant diagnosis of cancer (data not shown). Mortality
rate of COVID-19 positive cancer patients in South Tyrol
was 21.4% (3/14 deaths), which is comparable with that
reported by Zhang et al*' Major limitations of our study
include the retrospective study design within a single insti-
tution, relative small sample size of patients and a limited
observation period. However, current data to examine
the effect of COVID-19 pandemic in outpatient cancer
settings are still limited.

In summary, our data indicate that continuation of anti-
cancer treatment in epidemic areas during the COVID-19
pandemic seems to be safe and feasible, if adequate and
strict infection control measures are enforced. More
detailed studies of COVID-19 infection in patients with
cancer may help to guide management of oncology
patients in future.
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