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ABSTRACT

Background Immunosuppression induced by anticancer
therapy in a COVID-19-positive asymptomatic patient with
cancer may have a devastating effect and, eventually, be
lethal. To identify asymptomatic cases among patients
receiving active cancer treatment, the Federico Il University
Hospital in Naples performs rapid serological tests in
addition to hospital standard clinical triage for COVID-19
infection.

Methods From 6 to 17 April 2020, all candidates for
chemotherapy, radiotherapy or target/immunotherapy,

if negative at the standard clinical triage on the day
scheduled for anticancer treatment, received a rapid
serological test on peripheral blood for COVID-19 IgM

and IgG detection. In case of COVID-19 IgM and/or IgG
positivity, patients underwent a real-time PCR (RT-PCR)
SARS-CoV-2 test to confirm infection, and active cancer
treatment was delayed.

Results Overall 466 patients, negative for COVID-19
symptoms, underwent serological testing in addition

to standard clinical triage. The average age was 61

years (range 25-88 years). Most patients (190, 40.8%)
had breast cancer, and chemotherapy with or without
immunotherapy was administered in 323 (69.3%) patients.
Overall 433 (92.9%) patients were IgG-negative and
IgM-negative, and 33 (7.1%) were IgM-positive and/

or lgG-positive. Among the latter patients, 18 (3.9%), 11
(2.4%) and 4 (0.9%) were IgM-negative/IgG-positive,
IgM-positive/lgG-negative and IgM-positive/lgG-positive,
respectively. All 33 patients with a positive serological test,
tested negative for RT-PCR SARS-CoV-2 test. No patient
in our cohort developed symptoms suggestive of active
COVID-19 infection.

Conclusion Rapid serological testing at hospital
admission failed to detect active asymptomatic COVID-19
infection. Moreover, it entailed additional economic and
human resources, delayed therapy administrationand
increased hospital accesses.

INTRODUCTION

WHO declared the coronavirus (COVID-19)
outbreak a pandemic in March 11." As of mid-
July 2020, more than 17 918 582 confirmed
cases of COVID-19 disease had been

Key questions

What is already known about this subject?

» Immunosuppression induced by anticancer therapy
in a COVID-19-positive asymptomatic patient with
cancer may have a devastating effect and, eventu-
ally, be lethal.

» The incidence of asymptomatic and presymptomat-
ic SARS-COV-2-positive patients ranges from 5% to
80%.

» The role of rapid serological tests in addition to hos-
pital standard clinical triage procedures (patient’s
personal and family anamnesis for COVID-19 in-
fection and symptoms, vital signs and temperature
check) to identify asymptomatic cases for COVID-19
infection among patients receiving active cancer
treatment is currently unknown.

What does this study add?

» Rapid serological testing added to standard clinical
triage at hospital admission failed to detect active
asymptomatic COVID-19 infection.

» Rapid serological testing entailed additional eco-
nomic and human resources, a complex rearrange-
ment of day hospital activities, delayed therapy
administration by at least 24 hours and increased
hospital accesses.

How might this impact on clinical practice?

» More sensitive and specific serological assays are
needed.

» All patients who need cancer active immunosup-
pressive treatment should be screened with real-
time PCR SRAS-CoV-2 testing as it has higher
sensitivity for COVID-19 detection and currently rep-
resent the gold-standard method to diagnose SARS-
CoV-2 active infection.

» Implementing different strategies for COVID-19
detection in patients with cancer may be critical to
identify asymptomatic cases.

confirmed worldwide and the death toll was
686 703, with USA and Europe accounting
for more than 50% of overall cases.? The
incidence and death rate of COVID-19 in the
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patients with cancer is unknown. However, according to a
recent survey, 20% of the Italian COVID-19 patient popu-
lation who died from the disease had active cancer.” Data
from China®* and, more recently, from Italy and the USA,5
also suggest a higher risk of COVID-related severe events
(defined as the percentage of patients admitted to inten-
sive care units and requiring invasive ventilationor death)
in patients with cancer versus those without cancer.”

Healthcare systems worldwide have been overwhelmed
by COVID-19, and frequently, elective surgery proce-
dures and medical therapies have been suspended, even
in patients with cancer in order to concentrate health-
care resources on fighting the COVID-19 pandemic.”"!
However, many Medical Oncology Societies worldwide
recommend that cancer treatment not be delayed espe-
cially treatment with curative intent (neoadjuvant or
adjuvant curative treatment or treatment for metastatic
disease) e

Current guidelines advise oncologists to monitor
fever, coughing, sore throat, breathing difficulty, muscle
pain, tiredness, anosmia and dysgeusia, and to imple-
ment real-time PCR (RT-PCR) SARS-CoV-2 testing and
delay any type of active treatment in case of symptoms.
Ideally, RI-PCR SARS-CoV-2 testing should be repeated
at each cycle of cancer therapy.'®'® However, the inci-
dence of asymptomatic and presymptomatic SARS-COV-
2-positive patients ranges from 5% to 80%." ** Although
the incidence of asymptomatic cases in the population
of patient with cancer is unknown, it may not be negli-
gible in areas where COVID-19 infection is endemic and
symptom-based screening may not identify completely
asymptomatic patients positive for COVID-19 infection.
The immunosuppression induced by chemotherapy in a
COVID-19-positive asymptomatic patient with cancer may
have a devastating effect and maybe lethal. In this report,
we describe the proactive approach to identify asymp-
tomatic cases among patients receiving active anticancer
treatment by adding a rapid serological test to our hospi-
tal’s standard clinical triage procedures.

METHODS

According to the Federico II University Hospital triage
procedures, all candidates for active cancer treatment,
namely chemotherapy, radiotherapy or target/immu-
notherapy, are precreened for COVID-19 infection by
a phone call the day prior to the planned day hospital
admission, and are advised not to go to the hospital if
they had symptoms suggestive of COVID-19 infection or
had a close contact who was COVID-19-positive and was
awaiting RT-PCR SARS-CoV-2 testing. To avoid worthless
hospital admissions, the day before the planned hospital
access, all patients planned for immunosuppressive
anticancer therapy had blood cell count done at a local
laboratory nearby their homes, and they were advised by
phone not to come to the hospital if blood cell count was
too low to be able to receive therapy. In addition, on the
day planned for anticancer treatment, patients undergo

the standard clinical triage procedures based on their
personal and family anamnesis for COVID-19 infection
and symptoms, vital signs and temperature check. From
6 to 17 April 2020, if no symptoms of COVID-19 infec-
tion were detected by standard clinical triage procedures,
patients underwent a rapid serological test on peripheral
blood for COVID-19 IgM and IgG detection to identify
asymptomatic cases.”’ Serological tests were provided by
the Local Government of Campania Region and were
allocated exclusively for hospital use only. The Institu-
tional Review Board was waived as the delivery of rapid
serological test on peripheral blood for COVID-19 IgM
and IgG detection to all patients with cancer receiving
active anticancer therapy was not conceived as a clinical
trial but was an operative procedure taken by the local
government to try to trace and contain the infection at
the time of its widest outbreak in Italy. The data for the
present analysis were retrospectively and anonymously
collected from patients’ charts. All patients included in
this analyses signed an informed consent to anonymous
data treatment for scientific purpose according to the
Italian Law (art. 13 del D. Lgs. 196/2003) and to get the
rapid serological test.

In case of symptoms suggestive of COVID-19 infec-
tion or positivity for IgM or IgG or both, patients under-
went RT-PCR SARS-CoV-2 test to eventually confirm the
infection. RT-PCR SARS-CoV-2 testing was performed
by trained personnel, and samples were analysed at the
Infective Disease Laboratory of our University Hospital.
The results of the oropharyngeal swab were available
within 24 hours. If RT-PCR SARS-CoV-2 testing was posi-
tive, active anticancer therapy was halted, the local health
authorities and general practitioner were notified by
hospital personnel to enable them to trace the case and
their contacts and the patient was started on COVID-19
therapy and follow-up according to local procedures.

In case of a negative testand no COVID-19-related symp-
toms, anticancer treatment was delivered as per schedule
(figure 1). Triage was mandatory for all patients under-
going active anticancer therapies, and was performed
before each hospital access. Procedures were performed
in an isolated area in the hospital entrance outside the
clinic. All patients with symptoms and/or a positive sero-
logical test were isolated from all other patients while
awaiting RT-PCR SARS-CoV-2 testing and were confined
to an area reserved for suspected positive COVID-19 cases.

Importantly, all our patients with cancer were instructed
to avoid crowded places; wear personal protective equip-
ment when in the hospital, in crowded placesor indoor
public spaces; correctly and frequently wash their hands;
not to have contacts with friends and relatives experi-
encing COVID-19-related symptoms or living in endemic
zones; and maintain social distancing in order to reduce
the risk of being infected.

Statistical analyses
Descriptive statistics for the categorical data were
reported. The x* test and the Fisher’s exact tests were
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Table 1 Patients’ demographics

Table 2 Test results

Characteristic n=466 Serological rapid test N (%)
Age (years) n=466
Median 61 Negative
Range 25-88 IgG-/IgM- 433 (92.9)
Gender N (%) Positive 33 (7.1)
Male 146 (31.3) IgM-/1gG+ 18 (3.9)
Female 320 (68.7) IgM+/1gG- 11 (2.4)
Tumour Type N (%) IgM+/1gG+ 4 (0.9)
Breast 190 (40.8) IgG-/IgM-, IgM and IgG-negative; IgM-/IgG+, IgM-negative and
Gl 73 (15.7) IgG- positive; IgM+/IgG+, IgM and IgG-positive; IgM+/1gG-, IgM-
Gynaecological 56 (12.0) positive and IgG-negative.
Head-Neck 18 (3.9)
Lung 23 (4.9) Among the 228 mAb-treated patients (with or without
Melanoma 9(1.9) chemotherapy), 101 (44%) received trastuzumab-based
Neurological 3(0.6) therapy. ’Overal.l, 70% of all patients were res?d'ent .in the
: Campania Region and of these, 52% were living in the
FCIEEEU 2 (110k3) Naples Metropolitan area.
Rare Cancers 13 (2.8) All 466 patients underwent a rapid serological test.
Urological 32 (6.9) In detail, 433 tests (92.9%) were IgG-negative and IgM-
Treatment N (%) negative, and only 33 (7.1%) were IgM-positive and/or
Chemotherapy 203 (47.8) IgG—positiYe (table 2).’Among the latter, 18 (3.9%) were
Chemotherapy+mAb 100 (21.5) IgM-negative /IgG-positive, 1.1 . (2.4%) were .IgM—I.)OSItIVC
/IgG- and 4 (0.9%) IgM-positive /IgG-positive. Figure 2
mAb alone 128 (27.5) shows the proportions of patients IgM-positive and/or
HT-+target therapies 6(1.3) IgG-positive and IgM-negative and IgG-negative at the
Small molecules 4 (0.9) rapid serological test according to cancer type and anti-
204 cances herpyaiminisered, Inersingy, sturunaly
Other 3(0.6) gnificantly associated

Gl, gastrointestinal; HT, hormonal therapy; mAb, monoclonal
antibody.

used to assess the association between rapid test positivity
and clinic-pathological variables. Statistical analyses were
performed using GraphPad Prism V.8.01.

RESULTS

A total of 466 patients had a serological test in addition
to standard clinical triage procedures between 6 and 17
April 2020. All were negative for symptoms suggestive of
COVID-19 infection and denied any contact with COVID-
19-nfected friends and relatives. Table 1 shows the patients’
demographics. Average age was 61 years (range 25-88),
146 (31.3%) men and 320 (68.7%) women. Cancer
type distribution was the following: 190 (40.8%) breast
cancers, 73 (15.7%) gastrointestinal cancers, 56 (12.0%)
gynaecological cancers, 18 (3.9%) head-neck cancers,
23 (4.9%) lung cancers, 9 (1.9%) melanoma, 3 (0.6%)
neurological cancers 49 (10.5%) pancreatic cancers, 13
(2.8%) rare cancers and 32 (6.9%) urological cancers.
Chemotherapy with or without monoclonal antibody
therapy (mAb) was the most frequent anticancer treat-
ment and it was administered in 323 (69.3%) patients.

with rapid test positivity for IgM and/or IgG (p=0.0006).
All the RT-PCR SARS-CoV-2 tests performed in the 33
patients with a positive IgM and/or IgG serological test
were negative. None of the 466 patients developed symp-
toms suggestive of active COVID-19 infection 14 or 21
days after the serological test and anticancer therapy.

DISCUSSION

Identification of COVID-19 infection in asymptomatic
patients with cancer is an urgent medical need as very
often cancer treatment cannot be delayed, especially
those with curative intent, and because patients receiving
active immunosuppressive therapy such as chemo-
therapy or extensive radiotherapy are at increased risk
of developing complicated COVID-19 infection. Most
triage procedures have been designed to recognise
early COVID-19 infection among patients with respira-
tory symptoms presenting at the emergency care unit.
Very little if anything has been reported about triage
for COVID-19 in asymptomatic patients who need such
urgent medical procedures as immunosuppressive thera-
pies for cancer. Chest CT scanning or lung ultrasound®
have been proposed to inform decisions on whether to
test a patient for COVID-19, admit a patient to hospital
or provide other treatment. However, it remains to be

4

Arpino G, et al. ESMO Open 2020;5:¢000885. doi:10.1136/esmoopen-2020-000885



Open access

IgM or IgG+
A (n=33)
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m Pancreatic
m Urological
B. 1gM or 1gG+
(n=33)

= Chemotherapy
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Figure 2 Proportions of IgM and/or IgG-positive (IgM and/or IgG+) and IgM and IgG-negative (IgM and IgG-) COVID-19
rapid serological test results according to cancer type (A) and treatment administered (B). mAb, monoclonal antibody; Gl,

gastrointestinal; HT, hormonotherapy.

established whether to use lung ultrasound or chest CT
for the diagnosis and follow-up of COVID-19 infection.*

Serological tests are valuable diagnostic tools especially
when combined with RT-PCR SARS-CoV-2 and, because
of their scalability, they can be used in large-scale, whole-
population testing to assess the overall immune response
to the virus and to identify asymptomatic carriers. However,
in the present study, adding serological tests to detect anti-
OVID-19 IgG and IgM to standard clinical triage proce-
dures, performed at hospital admission before anticancer
therapy, did not appear to detect active COVID-19 infec-
tion among asymptomatic cancer patients. None of the
RT-PCR SARS-CoV-2 tests performed in the 33 patients
with a positive serological test revealed COVID-19 virus
(100% false positive rate). Interestingly, trastuzumab-
based anticancer treatment was significantly associated
with rapid test positivity. Further studies are needed to
establish whether trastuzumab administration may truly
interfere with rapid test outcome. We were unable to
calculate the true negative rate of the serological tests
we performed because patients negative for COVID-19
IgM and/or IgG did not undergo RT-PCR SARS-CoV-2
testing. However, none of the 433 patients developed
COVID-19-related symptoms 14 or 21 days after serolog-
ical testing and anticancer therapy, which indicates that
these patients were free of active infection.

The rapid serological test sensitivity was 85% (95% CI
62.1% to 96.8%) and 100% (95% CI 86% to 100%) for
IgM and IgG respectively. The biggest problem for the
rapid tests we delivered was their specificity as none of

the IgM-positive and/or IgG-positive patients had a posi-
tive RT-PCR SARS-CoV-2 test or developed symptoms
of COVID-19 infection. Obviously, we cannot exclude
that IgM-positive and/or IgG-positive patients had an
asymptomatic infection in the weeks preceding serolog-
ical testing and had developed immunity. However, this
is unlikely because all patients ruled out having been in
contact with COVID-19-positive subjects.

More sensitive and specific serological assays are
currently under evaluation and will be soon available
in the clinic, although it is remote that these tests alone
will be enough to diagnose SARS-CoV-2 active infection
given the slow pace of the human antibody response to
SARS-CoV-2.2* Ideally, screening all patients who need
cancer active immunosuppressive treatment with RT-PCR
SRAS-CoV-2 testing would be preferable as it has higher
sensitivity for COVID-19 detection than the available sero-
logical tests and because it currently represent the gold
standard method to diagnose SARS-CoV-2 active infec-
tion. However, employing RT-PCR SRAS-CoV-2 testing for
all outpatient admissions may be logistically challenging.
This corroborate the importance of implementing new
strategies for COVID-19 detection in patients with cancer.

It is feasible that the low incidence of positive RT-PCR
SARS-CoV-2 tests in our dataset is due to a low prevalence
of COVID-19 infection in the Campania Region, and the
relatively low number of cases in the metropolitan area of
the city of Naples, which is where the 52% of our patients
come from. The prevalence of anti-COVID-19 IgM and
IgG detection may be higher in areas where cases are
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more prevalent. In this regard, we have evidence that no
patient included in this analysis developed symptoms at
a later follow-up, which means that they were “true nega-
tive” cases. It should be noted that the addition of a rapid
serological test to standard clinical triage procedures
required additional economic and human resources,
and entailed a complex rearrangement of day hospital
activities and therapy schedules. Moreover, treatment was
delayed by at least 24 hours, and led to an increase in
hospital accesses.

The goal of hospitals treating patients with cancer in
the COVID-19 era should be to ensure continuation of
care by reducing the risk of both hospital contamination
and of treating asymptomatic or presymptomatic COVID-
19-positive patients with immunosuppressive agents. In
our experience, rapid serological tests did not help to
identify asymptomatic COVID-19-positive patients when
added to a very careful clinical triage.
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