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ABSTRACT

Background. Triage procedures have been implemented to
limit hospital access and minimize infection risk among
patients with cancer during the coronavirus disease
(COVID-19) outbreak. In the absence of prospective evi-
dence, we aimed to evaluate the predictive performance of
a triage system in the oncological setting.
Materials and Methods. This retrospective cohort study ana-
lyzes hospital admissions to the oncology and hematology depart-
ment of Udine, Italy, during the COVID-19 pandemic (March 30 to
April 30, 2020). A total of 3,923 triage procedures were performed,
and data of 1,363 individual patients were reviewed.
Results. A self-report triage questionnaire identified 6% of
triage-positive procedures, with a sensitivity of 66.7% (95%
confidence interval [CI], 43.0%–85.4%), a specificity of
94.3% (95% CI, 93.5%–95.0%), and a positive predictive
value of 5.9% (95% CI, 4.3%–8.0%) for the identification of
patients who were not admitted to the hospital after

medical review. Patients with thoracic cancer (odds ratio
[OR], 1.69; 95% CI, 1.13–2.53, p = .01), younger age (OR,
1.52; 95% CI, 1.15–2.01, p < .01), and body temperature at
admission ≥37�C (OR, 9.52; 95% CI, 5.44–16.6, p < .0001)
had increased risk of positive triage. Direct hospital access
was warranted to 93.5% of cases, a further 6% was
accepted after medical evaluation, whereas 0.5% was
refused at admission.
Conclusion. A self-report questionnaire has a low positive pre-
dictive value to triage patients with cancer and suspected
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
symptoms. Differential diagnosis with tumor- or treatment-
related symptoms is always required to avoid unnecessary
treatment delays. Body temperature measurement improves
the triage process’s overall sensitivity, and widespread SARS-
CoV-2 testing should be implemented to identify asymptom-
atic carriers. The Oncologist 2021;26:e694–e703

Implications for Practice: This is the first study to provide data on the predictive performance of a triage system in the
oncological setting during the coronavirus disease outbreak. A questionnaire-based triage has a low positive predictive value
to triage patients with cancer and suspected severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) symptoms, and
a differential diagnosis with tumor- or treatment-related symptoms is mandatory to avoid unnecessary treatment delays.
Consequently, adequate recourses should be reallocated for a triage implementation in the oncological setting. Of note,
body temperature measurement improves the overall sensitivity of the triage process, and widespread testing for SARS-
CoV-2 infection should be implemented to identify asymptomatic carriers.

INTRODUCTION

The severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2)–associated coronavirus disease (COVID-19)
outbreak was first reported in December 2019 in China and
rapidly spread worldwide [1, 2].

Italy was one of the first European countries affected by
the pandemic and, for many months, had the second-
highest number of confirmed COVID-19 cases globally. As of
January 3, 2021, 2,119,886 cases were diagnosed, and
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72,613 deaths were reported in Italy since the first diag-
nosed case on February 18, 2020 [3].

Patients with cancer are considered at increased risk
for severe complications and death during the COVID-19
pandemic [4–7]. This might be because of the immunosup-
pressive action of both the tumor itself and concurrent
antineoplastic treatments, the use of immunomodulatory
agents, frequent hospital visits, and the older age and
comorbidities usually observed among patients with
cancer.

At the beginning of the COVID-19 pandemic, the Italian
Ministry of Health recommended providing necessary can-
cer treatment during the SARS-CoV-2 outbreak [8]. Efforts
were made to ensure continuing appropriate care for
patients with cancer to reduce the risk of treatment delays
and unfavorable outcomes [9].

Hospitals rapidly implemented containment measures
to minimize SARS-CoV-2 spread and protect patients and
health workers from the infection [10]. Health care authori-
ties and scientific societies endorsed this approach with a
focus on oncology and hematology departments [11–15].

Both clinicians [16, 17] and scientific societies [12, 15]
strongly recommended rapidly detecting potential cases of
COVID-19 among patients accessing oncology services.
However, no data are currently available on the accuracy
and impact of such procedures on cancer care.

Therefore, this study aimed to evaluate the feasibility
and predictive performance of a triage system implemented
in a cancer center during the COVID-19 pandemic.

SUBJECTS, MATERIALS, AND METHODS

Study Design
This retrospective cohort study was conducted on a consec-
utive series of 1,363 patients with solid cancer or hemato-
logical neoplasms treated at the University Hospital of
Udine, Italy, during the COVID-19 outbreak.

Between March 30 and April 30, 2020, a triage ques-
tionnaire was implemented for patients seeking admission
to the day unit (DU) of the oncology and hematology
department as a containment measure to prevent infec-
tions among patients and health care workers. Overall, a
total of 3,923 triage procedures were performed and retro-
spectively reviewed.

The primary objective of the present study was to
assess the feasibility and predictive performance of a triage
questionnaire for the identification of patients who were
not admitted to the hospital after medical review. Second-
arily, we evaluated triage outcomes in terms of hospital
admissions, oncological program variations, SARS-CoV-2
tests, and results. Finally, we identified clinicopathological
predictors of positive triage questionnaire at admission.

Triage System
All patients seeking admission to the DU of the oncology
and hematology department of the University Hospital of
Udine, Italy, underwent evaluation. The triage procedure
consisted of a self-report questionnaire comprising four
items to assess patients’ clinical status: the presence of

fever and symptoms suggestive for respiratory infection
and personal exposure to the SARS-CoV-2 virus. The ques-
tionnaire included the following key questions: (a) “Have
you (or one of your family members) had fever (≥37�C) in
the last 14 days?” (b) “Have you (or one of your family
member) had any of the following symptoms in the last
14 days: sneezing, sore throat, cough or difficulty breathing,
loss of taste and smell?” (c) “Have you (or one of your fam-
ily members) been in close contact with confirmed SARS-
CoV-2 infected persons in the last 14 days?” (d) “Have you
(or one of your family members) been asked to self-
quarantine and/or have you (or one of your family mem-
bers) been tested positive for the SARS-CoV-2 virus?” The
triage questionnaire was considered positive if the patient
reported at least one positive answer.

The questionnaire defined fever as having a body tem-
perature (BT) ≥37�C (vs. ≥37.5�C) [18] to limit the underes-
timation of possible febrile states. Indeed, the reporting of
low-grade hyperpyrexia is clinically relevant for the triage of
possible SARS-CoV-2 infection. Besides, patients received
concurrent measurement of BT at and declared any previ-
ous SARS-CoV-2 test results.

A health care assistant carried out the triage procedures
guided by a triage nurse. A dedicated medical assessment
was mandatory in case of a positive triage questionnaire,
actual evidence of BT ≥37.5�C, or symptoms requiring med-
ical intervention. Following medical evaluation, patients
were (a) not admitted to the DU (new-onset respiratory
symptoms suspected for infection), (b) granted hospital
access (no suspect of infection after medical evaluation),
(c) or were accepted after a negative SARS-CoV-2 test (for
differential diagnosis with tumor-related, preexisting respi-
ratory symptoms). Furthermore, all patients wore a surgical
mask and performed adequate hand hygiene to get access
to the DU. A patient flow chart summarizing the triage sys-
tem is described in Figure 1.

The DU of the oncology and hematology department
consists of four patient-dedicated areas: an acute area for
urgency and unplanned accesses, chemotherapy adminis-
tration rooms, a nursing area for blood tests and other diag-
nostic procedures, and the main clinic for pretreatment
evaluations. Patients may get access to the DU for pre-
treatment evaluations, therapy administration, blood
tests, consultations, or unplanned medical evaluations.
Since April 6, 2020, patients receiving intravenous treat-
ments have been tested for SARS-CoV-2 infection before
each new therapy cycle [15]. For these patients, the onco-
logical treatment was administered only with a negative
test. In the oncology department, intravenous treatments
were administered the day after the oncological evalua-
tion, with another access required. In contrast, patients
receiving oral therapies, intramuscular injection, or rapid
infusions (lasting less than 1 hour) were not subjected to
routine tests and received the same treatment on the
same day of medical evaluation. Patients were followed
up for a minimum of 2 weeks after triage evaluation to
identify post-triage diagnoses of SARS-CoV-2 infection.
Health care professionals were also tested for SARS-CoV-2
by active surveillance with a nasopharyngeal swab every
2 weeks [19].
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Triage Status Definitions
Patients were categorized as triage-positive if they reported
at least a positive answer in the triage questionnaire. The
triage outcomes were defined as the effect of questionnaire
results on hospital admission (admission vs. refusal of
admission), oncological program (evaluation, treatment,
check-up performed vs. evaluation delayed), SARS-CoV-2
test (test performed vs. not performed), and detected infec-
tions (positive test vs. negative test). All triage-positive
patients received a prehospital medical evaluation in a
dedicated “respiratory waiting area” to get DU access. For
accuracy analysis, triage-positive patients (i.e., patients
with a positive triage questionnaire) were considered

false-positive if hospital admission was eventually granted
after medical evaluation. Likewise, triage-negative patients
were considered false-negative if hospital access was denied
due to other clinical reasons.

Data Collection
Patient-level data were collected from electronic medical
records according to strict privacy standards. The study was
approved by the internal review board of the department
of oncology, University Hospital of Udine, and by the
Regional Ethics Committee (Protocol no. CEUR-2020-Os-
171). Informed consent was obtained for the use of clinical

Figure 1. Triage process: patient flow chart.
Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Table 1. Characteristics of triage procedures and screened patients

Patients (n = 1,363) n (%)

Number of triage procedures per patient

1 465 (34.1)

2 324 (23.8)

3 142 (10.4)

≥4 432 (31.7)

Median number of triage procedures per patient (IQR) 2 (1–4)

Min–max 1–15

Triage procedures: characteristics of patientsa (n = 3,923)

Cancer type

Solid malignancies 2,657 (67.7)

Hematological malignancies 1,266 (32.3)

Sex

Male 1,698 (43.3)

Female 2,225 (56.7)

Age, years

<65 1,814 (46.2)

≥65 2,109 (53.8)

Median (IQR) 66.3 (55–73)

Cancer type

Breast cancer 848 (21.6)

Lung cancer 426 (10.9)

Non-Hodgkin lymphoma 344 (8.8)

Colorectal cancer 319 (8.1)

Multiple myeloma 282 (7.2)

Pancreatic cancer 214 (5.5)

Acute leukemia 178 (4.5)

Gastric cancer 154 (3.9)

Hodgkin lymphoma 135 (3.5)

Allogeneic bone marrow transplant 132 (3.4)

Skin cancer and melanoma 124 (3.2)

Chronic lymphocytic leukemia 111 (2.8)

Ovarian cancer 111 (2.8)

Head and neck cancer 79 (2.0)

Prostatic cancer 76 (1.9)

Urothelial cancer 74 (1.9)

Renal cancer 61 (1.6)

Gynecological cancer (ovarian cancer excluded) 51 (1.3)

Bile duct cancer 36 (0.9)

Brain cancer 26 (0.7)

Myeloproliferative disease 17 (0.4)

Myelodysplastic syndrome 15 (0.4)

Sarcoma and rare tumors 12 (0.3)

Endocrine cancer 12 (0.3)

Testicular cancer 11 (0.3)

Esophageal cancer 8 (0.2)

Other 67 (1.7)

(continued)
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data for purposes of clinical research from electronic
records.

Statistical Analysis
Baseline demographic and clinicopathological characteris-
tics were summarized through descriptive analysis. Continu-
ous variables were reported through the median and
interquartile range, whereas categorical variables were
described through frequency distribution. Factors associ-
ated with a positive triage were investigated through uni-
and multivariate logistic regression with odds ratio
(OR) calculation. A two-sided p < .05 was considered statis-
tically significant. Last, we assessed the triage question-
naire’s overall accuracy for identifying patients who were
not admitted to the hospital after medical review. Statistical
analyses were performed in R Version 3.5.1 (R Foundation
for Statistical Computing, 2016) and RStudio Version
1.1.456 (RStudio, Inc., Boston, MA).

RESULTS

Study Population
From March 30 to April 30, 2020, a total of 3,923 triage pro-
cedures were performed. Overall, 1,363 patients were
screened with a median of two triage procedures per
patient (range, 1–15). Of note, one-third of patients (31.7%)
performed more than four triage procedures. The median
age was 66.3 years, and 56.7% of assessed patients were
female. Two-thirds of procedures (67.7%) were conducted
at the oncology department and 32.3% at the hematology
department. Breast cancer was the most frequent tumor in

our cohort (21.6%), followed by lung cancer (10.9%), non-
Hodgkin lymphoma (8.8%), and colorectal cancer (8.1%).
Almost 76% of procedures referred to patients with
advanced-stage disease.

Most of the triage procedures referred to patients
admitted to the DU for treatment administration (85.7%)
and fewer for other reasons, including medical procedures
or radiological exams (7.9%), blood tests (1.9%), oncological
consultations (1.8%), medical emergencies (1.0%), or hospi-
talization (0.3%). Of note, 60% of triage procedures were
performed on patients treated with chemotherapy-based
regimens. The rest of the patients were receiving single-
agent immunotherapy (12.3%), targeted therapy (14.8%), or
other therapies (7.2%). Only 5.7% of patients at admission
were not on active treatment. In 70% of cases, an onco-
hematological treatment had been prescribed in the previ-
ous 21 days. Additional patients’ characteristics and triage
information are summarized in Table 1.

Triage Procedures and Outcomes
Overall, 237 out of 3,923 triage questionnaires (6.0%)
resulted positive. Specifically, 155 questionnaires (4.0%)
reported fever in the previous 14 days, 94 (2.4%) reported
respiratory symptoms, and 8 (0.25%) reported a previous
contact with a confirmed case of SARS-CoV-2 infection.
Concurrent BT was 37–37.4�C in 48 patients (1.2%)
and ≥ 37.5�C in 16 cases (0.4%). A previous nasopharyngeal
swab was performed in 41.6% of cases without any positiv-
ity (Table 2).

Direct access to the oncology and hematology depart-
ment was granted in 93.5% of cases. A further 6% was
accepted after medical evaluation, whereas 21 patients

Table 1. (continued)

Patients (n = 1,363) n (%)

Disease stage

Early-stage disease 946 (24.1)

Advanced-stage disease 2,977 (75.9)

Reason for hospital admission

Medical evaluation for therapy or therapy administration 3,363 (85.7)

Procedures/radiology 311 (7.9)

Blood test 75 (1.9)

Oncologic consultations or check-ups 71 (1.8)

Emergency/unplanned accesses 37 (1.0)

Hospitalization 10 (0.3)

Other 56 (1.4)

Oncologic treatment

Chemotherapy 2,354 (60.0)

Immunotherapy 481 (12.3)

Targeted therapy 582 (14.8)

Other therapy 283 (7.2)

No therapy 223 (5.7)
aPatients might have been screened for multiple accesses.
Abbreviation: IQR, interquartile range.
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Table 2. Triage procedures and outcomes

Triage procedures
Triage procedures
(n = 3,923), n (%)

Triage questionnaire

1. Have you (or one of your family members) had fever (≥37�C) in the last 14 days? Yes 155 (4.0)

2. Have you (or one of your family members) had any of the following symptoms in the last 14 days: cold, sore throat,
cough or breathing difficulty, loss of taste, and smell? Yes

94 (2.4)

3. Have you (or one of your family members) been in close contact with confirmed SARS-CoV-2 infected persons in the last
14 days? Yes

2 (0.05)

4. Have you (or one of your family members) been asked to self-quarantine and/or have you (or one of your family
members) been tested positive for the SARS-CoV-2 virus? Yes

6 (0.2)

Triage questionnaire result (number of positive answers)

0 3,686 (94.0)

1 217 (5.5)

2 20 (0.5)

3 0 (0)

4 0 (0)

Positive triage (positive triage questionnaire)

Yes 237 (6.0)

No 3,686 (94.0)

Therapy administration in the last 21 days

Yes 2,762 (70.4)

No 1,161 (29.6)

BT at admission 37–37.4�C

Yes 48 (1.2)

No 3,875 (98.8)

BT at admission ≥37.5�C
Yes 16 (0.4)

No 3,907 (99.6)

Prior SARS-CoV-2 test

Yes 1,632 (41.6)

No 2,291 (58.4)

Prior SARS-CoV-2 test result

Positive 0 (0)

Negative 1,632 (100)

Triage outcomes (n = 3,923)

Triage outcome: hospital access

Direct hospital access 3,668 (93.5)

Hospital access after medical evaluation 234 (6.0)

Access denied 19 (0.45)

Access denied: patients referred to a different facility 2 (0.05)

Triage outcome: therapy or evaluation postponed

Yes 21 (0.5)

No 3,902 (99.5)

Triage outcome: SARS-CoV-2 test performed

Yes 36 (0.9)

No 3,887 (99.1)

SARS-CoV-2 test result (n = 36)

Positive 0 (0)

Negative 36 (100)

Triage outcome according to triage result
Positive triage procedures
(n = 237), n (%)

Negative triage procedures
(n = 3,686), n (%)

Triage outcome: hospital access

Direct hospital access 0 (0) 3,668 (99.5)

Hospital access after medical evaluation 223 (94.1) 11 (0.3)

Access denied 12 (5.1) 7 (0.2)

Access to a different hospital facility 2 (0.8) 0 (0)

(continued)
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(0.5%) were not admitted to the DU (2 of them were
referred to the infectious disease department). Thus,
21 oncological consultations or therapies were postponed
(0.5%), and 36 (0.9%) nasopharyngeal swabs were per-
formed according to clinical indication, none of them with a
confirmed diagnosis of SARS-CoV-2 infection.

Hospital access was denied to 14 out of 237 triage-
positive patients (5.9%), with a delay of their oncological
check-ups or therapy. Among them, six patients met clini-
cal criteria for testing for SARS-CoV-2. The rest of the
triage-positive cases were admitted after medical evalua-
tion, although 28 patients received a concurrent SARS-
CoV-2 test. Regarding triage-negative patients, 11 (0.3%)
still required medical evaluation: hospital access was
denied to 7 patients (0.2%) because of clinical indication
(6 had a BT ≥37�C, 1 had respiratory symptoms), and 2 of
them were tested for SARS-CoV-2. Triage outcomes are
summarized in the diagram flow shown in Figure 2 and
Table 2.

The overall accuracy of the triage questionnaire to
identify patients who were not admitted to the hospital
was 94.1% (95% confidence interval [CI], 93.3%–94.8%),
with a sensitivity of 66.7% (95% CI, 43.0%–85.4%), a spec-
ificity of 94.3% (95% CI, 93.5%–95.0%), a positive predic-
tive value (PPV) of 5.9% (95% CI, 4.3%–8.0%), and a
negative predictive value of 99.8% (95% CI, 99.6%–99.9%;
Table 3).

As per local protocol, a post-triage nasopharyngeal swab
was performed on patients requiring intravenous therapy
or invasive procedures, regardless of triage outcomes. A
concurrent post-triage SARS-CoV-2 test was available for
765 triage-negative patients admitted to the oncology
department. Among them, one patient had a positive SARS-
CoV-2 test. Moreover, during the post-triage follow-up, two
out of 1,363 patients tested positive for the SARS-CoV-2
infection (days since last triage evaluation: 18 and 19). Ret-
rospectively, all these patients were triage negative, with
no suggestive symptoms and a BT <37�C at admission. No
secondary infections were detected among health care
workers and other patients who were close to these
patients.

Independent Predictors of Positive Triage
A diagnosis of thoracic cancer (OR, 1.69; 95% CI, 1.13–2.53;
p = .01), younger age (OR, 1.52; 95% CI, 1.15–2.01; p < .01),
and a BT at admission ≥37�C (OR, 9.52; 95% CI, 5.44–16.6;

p < .0001) were independently associated with an increased
risk of positive triage (Table 4).

DISCUSSION

Health care providers have deployed remarkable efforts to
ensure cancer care during the COVID-19 outbreak. In early
March 2020, the oncology community faced the issue of
prioritizing, reorganizing, and providing cancer treatment
during the pandemic, with scarce resources and limited sci-
entific evidence [20, 21].

A first step to minimize the potential risk of infection
among patients with cancer was implementing dedicated
hospital pathways and triage procedures to detect, trace,
and isolate infected patients [20, 22]. However, there is no
evidence on the accuracy of triage procedures or standard
policy upon which containment measures should be based
in the oncological setting [23].

This retrospective study reviewed a large cohort of
patients with cancer treated during the COVID-19 pandemic
to assess the feasibility and predictive performance of a
self-report questionnaire to triage patients with suspected
symptoms. It was conducted in a geographic area (Friuli-
Venezia Giulia Region, northeastern Italy) with an incidence
of SARS-CoV-2 cases of 274.5 per 100,000 people, as of
June 23, 2020 [24].

During the study period, 3,923 triage procedures were
performed, and 1,363 patients were screened. Through a
triage questionnaire, 6% of triage procedures were positive
and required medical examination (237/3923). However,
the triage questionnaire showed a low PPV at identifying
patients with a real suspect of infection after medical
review, and hospital access was denied only to 14 out of
237 triage-positive patients. A possible explanation could lie
on how the presence of symptoms is investigated. For
instance, respiratory symptoms might be mimicked by the
tumor itself (e.g., paraneoplastic fever, dyspnea, and cough
for patients with lung cancer or metastases) or by treat-
ment’s side effects (e.g., mucositis, dysgeusia, flu-like syn-
drome, interstitial pneumopathy). Also, the lower fever
threshold in the self-reported questionnaire might have
partially increased the number of positive screenings, but
low-grade hyperpyrexia could be hard to detect for patients
with cancer (they may be anergic, receive corticosteroids or
painkillers with antipyretic effect, or present tumor-related
fever), and many borderline or underreported cases might

Table 2. (continued)

Triage outcome according to triage result
Positive triage procedures
(n = 237), n (%)

Negative triage procedures
(n = 3,686), n (%)

Triage outcome: therapy or evaluation postponed

Yes 14 (5.9) 7 (0.2)

No 223 (94.1) 3,679 (99.8)

Triage outcome: SARS-CoV-2 test performed

Yes 34 (16.7) 2 (0.05)

No 203 (83.3) 3,684 (99.95)

Abbreviations: BT, body temperature; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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be missed. On this point, newer triage models and diagnos-
tic workflows should be quickly and easily implemented for
the management of febrile patients with cancer: other pos-
sible threatening conditions should be evaluated
(e.g., febrile neutropenia), and inappropriate treatment sus-
pensions must be avoided (e.g., in case of paraneoplastic or
treatment-related fever) [25]. Remarkably, a report from
the European Institute of Oncology in Milan, Lombardy,
showed that up to 45% of patients with lung cancer
received a recommendation for rescheduling hospital
access according to a telephone triage during the COVID-19
pandemic. As a result, 50% and 35% of intravenous and oral
treatments were delayed, respectively [26]. Another cancer
center in Lombardy, the Istituto Nazionale Tumori of Milan,
provided similar data: up to 40%–50% of patients with head

and neck cancer postponed their oncological evaluation
after telephone triage during the second and third week of
March, 2020 [27]. In a warning pandemic scenario,
clinicians should find an acceptable balance between con-
tainment measures and continuous cancer care. In high-
prevalence areas, during the epidemic peak, and in case of
scarcity of diagnostic tests, the protection of both hospitals
and patients becomes crucial, and the need for strict sur-
veillance protocols prevails. However, the low PPV of a
questionnaire-based triage procedure detected in our study
and the subsequent risk of unnecessary treatment delays
should be considered in the oncological setting. Suggestive
symptoms must be evaluated considering the oncological
history, the onset (chronic vs. acute), the presence of lung
or pleural disease, and concurrent treatments with poten-
tial pulmonary toxicity (e.g., immunotherapy, targeted ther-
apy). For instance, in our cohort, patients with thoracic
cancer had a higher likelihood of being triage-positive than
other patients (OR, 1.69; 95% CI, 1.13–2.53; p = .01), often
presenting challenging differential diagnoses because of a
compromised pulmonary function with associated dyspnea,
cough, and polypnea [28]. Hence, adequate resources
should be reallocated for triage implementation in the
oncological setting, including trained medical professionals.

Our triage questionnaire recognized 66.7% of cases who
were not admitted to DU after medical evaluation. Con-
versely, a negative questionnaire granted hospital access to
94.3% patients. After an internal review, six out of seven
false-negative cases had a BT ≥37�C (two with BT ≥37.5�C,
four with BT = 37.4�C), which resulted in a strong and

Figure 2. Triage outcomes: patient flow chart.
Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Table 3. Predictive performance questionnaire-based triage
system for the identification of patients refused at hospital
admission

Measure Triage questionnaire, % (95% CI)

Sensitivity 66.7 (43.0–85.4)

Specificity 94.3 (93.5–95.0)

Positive likelihood ratio 11.7 (8.4–16.2)

Negative likelihood ratio 0.35 (0.2–0.6)

Positive predictive value 5.9 (4.3–8.0)

Negative predictive value 99.8 (99.6–99.9)

Accuracy 94.1 (93.3–94.8)

Abbreviation: CI, confidence interval.
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independent predictor of positive triage (OR, 9.52; 95% CI,
5.44–16.6; p < .0001). Hence, our data confirm that a rou-
tine BT measurement improves the triage process’s overall
sensitivity and should be implemented as an effective triage
measure.

Overall, 36 SARS-CoV-2 nasopharyngeal swabs were per-
formed because of our triage process (34 triage-positive
and 2 triage-negative patients). None of them resulted posi-
tive, despite indicative symptoms. This result might put into
discussion the effectiveness of the procedure, even if the
strict application of the “stay at home when ill” policy
might also explain these data. Most of the SARS-CoV-2 tests
(30/36) were performed to triage-positive patients admit-
ted to the DU after medical review. In particular, patients
with a paraneoplastic fever frequently performed a SARS-
CoV-2 test to avoid unnecessary treatment interruptions.
Counterintuitively, most of the triage-positive patients
rejected at admission were not tested (15/21). The majority
of these cases, indeed, reported a fever suspected for infec-
tion in the previous 14 days, with no symptoms at evalua-
tion, and active surveillance with fiduciary isolation was
suggested instead (supplemental online Tables 1 and 2).

Because of internal regulation, a post-triage SARS-CoV-2
test was performed to 765 triage-negative asymptomatic
patients who granted full hospital admission. One patient
resulted positive, demonstrating how triage protocols are
quite useful in detecting symptomatic patients but might
be less effective for asymptomatic ones. Two additional
patients resulted positive during the post-triage follow-up.
Thus, a second screening barrier might detect asymptom-
atic carriers. Indeed, as recently reported, up to 40% of con-
firmed SARS-CoV-2 infections might be asymptomatic [29].
For instance, a routine SARS-CoV-2 test for new patients
and before each treatment administration might offer ade-
quate coverage. Besides, the use of masks, thorough han-
dwashing protocols, and active staff surveillance are equally
important. Thanks to an effective triage system and manda-
tory screening tests, we were able to identify, trace, and
isolate three patients and a health care worker positive for

SARS-CoV-2 infection during the study period, with no sec-
ondary transmissions.

This study has several limitations. First, a potential limita-
tion is the self-report questionnaire itself. Patients may exag-
gerate or under-report symptoms, with a considerable risk of
false-positive and false-negative results. Additionally, some
patients’ subgroups might present different levels of social
exposure and different confounders. For example, younger
patients were found to have a higher risk of positive triage
(OR, 1.52; 95% CI, 1.15–2.01; p < .01). Many factors might
explain this finding: possible lower compliance of older
patients during the compilation of the questionnaire, greater
social exposure for younger patients, or less frequent access
to health care structures for elderly patients.

Further limitations of the present study are the mono-
centric and retrospective design, the short study period,
and the local low-to-moderate prevalence of SARS-CoV-2
infection. However, we believe that our data still offer mul-
tiple suggestions for implementing an efficient triage proce-
dure in the oncological setting. This study’s strengths rely
on its large numbers, the representative cohort, and the
reproducibility of the triage process, which followed inter-
national recommendations.

CONCLUSION

This is the first and largest study providing data on the feasi-
bility and accuracy of a triage system implemented in a
cancer center during the COVID-19 pandemic. A questionnaire-
based triage system, even if accurate, has a low PPV to tri-
age patients with cancer and suspected SARS-CoV-2
symptoms, and a differential diagnosis with tumor- or
treatment-related symptoms is always required to avoid
unnecessary treatment delays. BT measurement improves
the overall sensitivity of the triage process, and widespread
testing for SARS-CoV-2 infection should be implemented to
identify asymptomatic carriers.

Table 4. Independent predictors of positive triage

Factors

Univariate analysis Multivariate analysis

OR (95% CI) p OR (95% CI) p

Sex male vs. female 0.71 (0.54–0.94) .01 0.78 (0.59–1.04) .10

Age < 65 vs. ≥65 yr 1.55 (1.19–2.02) .001 1.52 (1.15–2.01) <.01

Thoracic cancer vs. other cancer types 1.46 (1.01–2.12) .5 1.69 (1.13–2.53) .01

Oncology vs. hematology department 1.05 (0.79–1.39) .7

Early-stage vs. advanced-stage disease 1.07 (0.79–1.44) .6

Treatment vs. other reason for admission 1.00 (0.69–1.46) .9

Oncological treatment

Chemotherapy Ref. Ref.

Immunotherapy 0.82 (0.52–1.29) .4 0.79 (0.49–1.27) .33

Other therapy 1.46 (1.09–1.98) .01 1.35 (0.99–1.84) .051

Therapy administration in the last 21 days 1.19 (0.88–1.61) .2

BT ≥37�C at admission 9.55 (5.63–16.2) <.0001 9.52 (5.44–16.6) <.0001

Abbreviations: BT, body temperature; CI, confidence interval; OR, odds ratio; Ref., reference.
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