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Background: Cancer patients have been disproportionally affected by the coronavirus disease
2019 (COVID-19) pandemic, with high rates of severe outcomes and mortality. Fever is the most
common symptom in COVID-19 patients. During the COVID-19 pandemic, physicians may have
difficulty in determining the cause of fever (COVID-19, another infection, or cancer fever) in can-
cer patients. Furthermore, there are no specific guidelines for managing cancer patients with fe-
ver during the COVID-19 pandemic. Thus, this study evaluated the clinical characteristics and
outcomes of cancer patients with fever during the COVID-19 pandemic.

Methods: This study retrospectively reviewed the medical records of 328 cancer patients with
COVID-19 symptoms (fever) admitted to five hospitals in Daegu, Korea from January to October
2020. We obtained data on demographics, clinical manifestations, laboratory test results, chest
computed tomography images, cancer history, cancer treatment, and outcomes of all enrolled
patients from electronic medical records.

Results: The most common COVID-19-like symptoms were fever (n =256, 78%). Among 256 pa-
tients with fever, only three (1.2%) were diagnosed with COVID-19. Most patients (253, 98.8%)
with fever were not diagnosed with COVID-19. The most common solid malignancies were lung
cancer (65, 19.8%) and hepatobiliary cancer (61, 18.6%). Twenty patients with fever experienced
a delay in receiving cancer treatment. Eighteen patients discontinued active cancer treatment
because of fever. Major events during the treatment delay period included death (2.7%), cancer
progression (1.5%), and major organ dysfunction (2.7%).

Conclusion: Considering that only 0.9% of patients tested for COVID-19 were positive, screening
for COVID-19 in cancer patients with fever should be based on the physician's clinical decision,
and patients might not be routinely tested.
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Introduction

Since its emergence in Wuhan, China in December 2019, corona-
virus disease 2019 (COVID-19) has become a pandemic [ 1]. Pa-
tients with cancer are susceptible to infection during the pandemic
due to the effect of anticancer treatment and the immunosuppres-
sive properties of cancer itself [2]. A Chinese study reported that
approximately 1% of patients with COVID-19 had cancer, which
was five-fold higher than the general cancer incidence in China
[3]. Onder et al. [4] reported that approximately 20% of people
who died of COVID-19 had a history of active cancer in the past 5
years. As a group at high risk of infection during the COVID-19
pandemic, physicians should pay more attention to cancer patients.

The clinical symptoms of COVID-19 include fever, cough, dys-
pnea, fatigue, headache, sore throat, myalgia, and diarrhea [5,6].
Fever is the most common symptom of COVID-19, and many pa-
tients are tested for COVID-19 due to fever [7-9]. In cancer pa-
tients, fever might be the only sign of infection, which can be
life-threatening in those undergoing chemotherapy. There are oth-
er causes of fever in cancer patients besides infection. Neoplastic
fever, a fever caused by cancer itself, has been reported as the most
common cause of fever of unknown origin in cancer patients [ 10].
Since the emergence of the COVID-19 pandemic, many cancer
patients have visited outpatient clinics or emergency units because
of fever, and most of them have been tested for COVID-19 regard-
less of the possible causes of fever, including other infections and
neoplastic fever. In addition, physicians sometimes face difficulty
in determining the cause of the fever (COVID-19 vs. others) in
cancer patients with COVID-19-like symptoms. Thus, we ana-
lyzed the clinical characteristics and outcomes of 328 patients with
cancer who had fever and/or other COVID-19-like symptoms
during the COVID-19 pandemic at five hospitals in Daegu.

Materials and methods

1. Patient selection

This study retrospectively reviewed the medical records of 328
cancer patients with COVID-19-like symptoms who had been
tested for COVID-19 at five hospitals (Kyungpook National Uni-
versity Chilgok Hospital, Yeungnam University Medical Center,
Daegu Fatima Hospital, Daegu Catholic University Medical Cen-
ter, and Keimyung University Dongsan Medical Center) in Daegu
from January to October 2020. COVID-19-like symptoms includ-
ed fever, cough, sore throat, rhinorrhea, myalgia, and arthritis.
Fever was defined as a tympanic temperature of at least 38°C
(100.4°F) [ 11]. All patients were tested for COVID-19. COVID-19
was diagnosed based on the criteria published by the World Health
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Organization and confirmed by real-time polymerase chain reac-
tion (PCR) assays of nasal and/or pharyngeal specimens [ 12-14].
COVID-19 death was defined as death resulting from a clinically
compatible illness in a patient with confirmed COVID-19 unless a
clear alternative cause of death that cannot be associated with

COVID-19 could be proven.

2. Data collection

‘We obtained data on demographics, clinical manifestations, labora-
tory test results, chest computed tomography images, cancer histo-
ry, cancer treatment, and outcomes of all enrolled patients from
electronic medical records. Patient data were collected retrospec-
tively using uniform database templates to ensure consistent data
collection.

3. Statistical analysis

Statistical analysis was performed using IBM SPSS version 20.0
(IBM Corp, Armonk, NY, USA). Continuous variables are ex-
pressed as the mean + standard deviation or median (interquartile
range), as appropriate. Categorical variables are summarized as
counts and percentages in each category. Descriptive statistics were

used to characterize the cohort.

Results

1. Baseline characteristics

From January to October 2020, 328 cancer patients with COVID-
19-like symptoms were admitted to five hospitals in Daegu. Table
1 shows the baseline characteristics of the patients. The median
age was 67 years (range, 14-99 years) with 126 patients (38.4%)
aged > 70 years. A total of 191 patients (58.2%) were males. The
four most common COVID-19-like symptoms were fever (n=256,
78.0%), cough (n=52, 15.9%), diarrhea (n=19, 5.8%), and sore
throat (n=6, 1.8%). Comorbidities included hypertension
(n=134,40.9%), diabetes mellitus (n=91, 27.7%), and heart dis-
ease (n=20,6.1%).

2. Tumor characteristics

The most common solid malignancies were lung (n=65, 19.8%)
and hepatobiliary (n=61, 18.6%) cancers (Table 2). Sixty-two pa-
tients (18.9%) had hematologic malignancies. Most patients
(91.5%) received at least one antitumor therapy; 244 (74.4%) re-
ceived cytotoxic chemotherapy, and 111 (33.8%) underwent sur-
gical resection for tumor control. Based on the last response evalu-
ation of the patients, 22 patients (6.7%) showed complete re-
sponse, 39 (11.9%) showed partial response, S8 (17.7%) had sta-
ble disease, and 92 (28.0%) experienced progressive disease.
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Table 1. Characteristics of the study population

Table 2. Tumor characteristics and cancer treatment

Factor Data Factor Data (n=328)

Patient 328 (100) Type of malignancy

Age (yr) Solid tumors
<70 202 (61.6) Lung cancer 65(19.8)
>70 126 (38.4) Hepatobiliary 61(18.6)

Sex Stomach 16 (4.9)
Male 191 (58.2) Colorectal 26 (7.9)
Female 137 (41.8) Breast 19 (5.8)

ECOG PS Head and neck 18 (5.5)
0 12 (3.7) Gynecological 26 (7.9)
1 146 (44.5) Genitourinary 19 (5.8)
2 83 (25.3) Others” 16 (4.9)
3 59 (18.0) Hematological malignancies 62 (18.9)
4 28 (8.5) History of cancer treatment

Comorbidity Yes 300 (91.5)
Hypertension 134 (40.9) No 28 (8.5)
Diabetes mellitus 91 (27.7) Type of cancer treatment
Tuberculosis 5(1.5) Surgery 111 (33.8)
Hepatitis 1(0.3) Cytotoxic chemotherapy 244 (74.4)
Hyperlipidemia 9(27) Target therapy 61(18.6)
COPD 11 (3.4) Immune checkpoint inhibitor 37 (1.3)
Heart disease 20 (6.1) Radiation 77 (23.5)
Cerebrovascular disease 11 (3.4) Others” 9(2.7)
Chronic kidney disease 9(2.7) Response evaluation
Chronic liver disease 13 (4.0) CR 22 (6.7)
Organ transplantation 9(2.7) PR 39 (11.9)

Symptom SD 58(17.7)
Fever 256 (78.0) PD 92 (28.0)
Cough 52 (15.9) iRECIST CR 0(0)
Sore throat 6(1.8) iRECIST PR 0(0)
Rhinorrhea 5(1.5) iRECIST SD 1(0.3)
Diarrhea 19 (5.8) iRECIST PD 1(0.3)
Myalgia 17 (5.2) Unknown 115 (35.1)
Arthritis 2(0.6) Values are presented as number (%o).

Values are presented as number (%).
ECOG PS, Eastern Cooperative Oncology Group performance status; COPD,
chronic obstructive pulmonary disease.

3. Cause of fever and treatment delay affected by fever
Among the patients tested for COVID-19, only three (1.2%) were
confirmed to have COVID-19 based on a positive severe acute re-
spiratory syndrome coronavirus (SARS-CoV)-2 PCR test result
(Table 3). Most patients (253, 98.8%) with fever were not diag-
nosed with COVID-19. Of the sputum, blood, urine, and body flu-
id samples, 3.9%, 1.2%, 0.4%, and 0.8%, respectively, were cul-
ture-positive. More than 90% of the patients were neither diag-
nosed with COVID-19 nor culture-positive. Thirty-three patients
(12.9%) diagnosed with neutropenic fever.

Twenty patients with fever experienced a delay in receiving can-
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CR, complete response; PR, partial response; SD, stable disease; PD,
progressive disease; iRECIST, Response Evaluation Criteria in Solid Tumors
(RECIST version 1.1) in cancer immunotherapy trials.

ISarcoma, primary unknown cancer. YTransarterial chemoembolization.

cer treatment, with a median delay of 17.5 days (range, 3-33 days).
Eighteen patients discontinued active cancer treatment because of
fever. Major events during the treatment delay period included
death (2.7%), cancer progression (1.5%), and major organ dys-
function (2.7%). Two patients died of COVID-19. Twenty-eight
patients (8.5%) died of cancer progression.

4. Characteristics of cancer patients diagnosed with
COVID-19
Table 4 shows the characteristics of the patients with cancer diag-

https://doi.org/10.12701/yujm.2021.01144



Yeungnam Univ J Med 2021;38(4):344-349

Table 3. Cause of fever and treatment delay affected by fever

Factor Data (n=328)
Cause of fever (n = 256)”
COVID-19 3(1.2)
Other infection
Pneumonia 10 (3.9)
Bloodstream infection 3(1.2)
Urinary tract infection 1(0.4)
Body fluid infection” 2(0.8)
Neutropenic fever 33(12.9)
Delay of cancer treatment due to fever
Delay 20 (6.1)
Discontinuation 18 (5.5)
No 290 (88.4)
Major event during delay period
Death 9(2.7)
Cancer progression 5(1.5)
Delay of admission 17 (5.2)
Major organ dysfunction 9(2.7)
Cause of death
COVID-19 2(0.6)
Cancer progression 28 (8.5)
Sepsis 3(0.9)
Pneumonia 5(1.5)
Hemorrhage 3(0.9)

Values are presented as number (%).
COVID-19, coronavirus disease 2019.
“Number of patients with fever. b’Ascites, pleural effusion, bile.

nosed with COVID-19. Of the three patients, two died. Two pa-
tients were identified as members of a religious group called
‘Shincheonji. A 71-year-old man with hypertension, chronic ob-
structive pulmonary disease, and heart disease was diagnosed
with stage II lung cancer in January 2020. He presented with
COVID-19 pneumonia after undergoing cytotoxic chemotherapy
and died of COVID-19. An 82-year-old man with a history of la-
ryngeal cancer was diagnosed with COVID-19 and recovered.
A 73-year-old woman was simultaneously diagnosed with

COVID-19 and lymphoma and died of COVID-19.

Discussion

Cancer patients are a vulnerable population during the ongoing
COVID-19 pandemic [ 15-17]. They are at a high risk of SARS-
CoV-2 infection and are more likely than other COVID-19 pa-
tients to develop severe disease [2]. In this study, we analyzed 328
cancer patients admitted to five hospitals in Daegu to investigate
the incidence of COVID-19 in cancer patients with COVID-19-
like symptoms.
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Table 4. Characteristics of cancer patients with COVID-19

Routes of
transmission
Religious gathering

Treatment delay  Outcome

COVID-19 symptom and sign

Cancer (date of diagnosis) Cancer treatment

Comorbidity

Age
(yr)

Sex

Death

NSCLC, stage Il (January 2020) Cytotoxic chemotherapy Fever (38.1°C), lymphopenia, pneumonic  Postponed

Hypertension, COPD, heart

71

Male

infiltration
Fever (38.4°C), pneumonic infiltration

disease
Hypertension, chronic liver

Religious gathering

Alive

On schedule

Surgery

Laryngeal cancer, stage Il

82

Male

(June 2016)
DLBCL, stage IE (March 2020) No treatment

disease

Unknown

Death

No treatment”

Fever (38.4°C), cough, pneumonic

Heart disease

73

Female

infiltration

COVID-19, coronavirus disease 2019; COPD, chronic obstructive pulmonary disease; NSCLC, non-small cell lung cancer; DLBCL, diffuse large B-cell lymphoma
This patients was diagnosed with lymphoma and COVID-19 at the same time. She was not treated for lymphoma because of treatment for COVID-19.
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Malignancy is well known to cause fever and neoplastic fever,
which are frequently encountered in febrile cancer patients with-
out other causes of fever and presents a diagnostic challenge in dif-
ferentiating whether fever is attributable to infection, therapy, or
disease [10]. In our study, the most common COVID-19-like
symptom was fever. However, among the 328 patients with
COVID-related symptoms, only three patients were diagnosed
with COVID-19 (0.9%). The cause of fever in patients without
COVID-19 or positive culture results was considered to be neo-
plastic fever. It may be challenging to differentiate COVID-19 from
other infections and neoplastic fever. However, some factors that
may be helpful in discerning between COVID-19 infection and
other causes of fever are as follows: (1) COVID-19-related fever
usually occurs between 2 and 14 days following exposure. (2)
Neoplastic fever frequently occurs in patients with specific cancer
subtypes such as lymphoma, leukemia, renal cell carcinoma, and
sarcoma. (3) The most common symptoms that occur with neo-
plastic fever are diaphoresis, but less often include chills and rigor.
In contrast, infectious fevers tend to present with warmth, diapho-
resis, and chills, reflective of peripheral vasodilation. (4) Hypoten-
sion and tachycardia are commonly accompanied by systemic in-
fections caused by gram-negative organisms [18].

Approximately 15% of cancer patients with fever experienced a
delay in receiving chemotherapy. Eight patients died during the
treatment delay period, six patients showed cancer progression,
and eight patients experienced major organ dysfunction. A total of
33 patients died during the study period. Two of them died of
COVID-19, and the other died of cancer-related complications.
Cancer patients receiving adjuvant or palliative chemotherapy
were advised to continue their treatment following the guidelines
for cancer care during the COVID-19 pandemic, and clinicians
were advised to implement treatment strategies with fewer hospital
visits. However, patients had a tendency to frequently visit the hos-
pital not only because of their symptoms but also due to anxiety.
Patients” anxiety and physicians’ difficulty in determining the cause
of fever led to excessive testing for COVID-19 [19].

Considering that only 0.9% of patients tested for COVID-19
were positive, and the postponement of the chemotherapy sched-
ule could lead to significant adverse events such as death or cancer
progression, this study shows that an adequate screening test for
COVID-19 in cancer patients with fever based on physicians’ clini-
cal decisions can improve their outcome.

The current study had certain limitations, including its retro-
spective nature and small sample size. However, the present results
suggest that during the COVID-19 pandemic period, the approach
to cancer patients with fever should be different from that before
the pandemic period. Excessive testing for COVID-19 is not the
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best way to improve the prognosis of patients. Adequate testing for
COVID-19 and adherence to COVID-19 prevention guidelines,
including handwashing and wearing masks, are crucial for improv-
ing the prognosis of cancer patients during the COVID-19 pan-

demic.
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