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ABSTRACT

In this study, we aimed to investigate the clinical findings and follow-up data of patients with COVID-19 and had a history of cancer,
and compare these data with other COVID-19 patients. We included 2349 COVID-19 inpatients between March 2020 and July 2020.
82 of these patients were found to have a cancer diagnosis (Group 1). Patients undergoing chemotherapy were assigned to group 1A,
patients receiving non-chemotherapy treatment were assigned to group 1B, cancer patients without any treatment to group 1C and
non-cancer patients to group 2. These groups were compared in terms of basic demographic characteristics, symptoms, comorbidi-
ties, laboratory and imaging findings, intensive care unit (ICU) admission rate and death. The median age of the patients in group 1
was statistically higher than group 2 (61 and 52, p< 0.001). The most common cancer diagnosis was breast cancer (n= 16, 19.5%).
Inflamsmatory parameters such as CRP and D-dimer were found to be higher in patients in group 1 than group 2 (p= 0.005 and p=
0.003, respectively). The mortality rate of the patients in group 1 was 15.8%, while the mortality rate in group 2 was 5.1% and this was
statistically significantly higher (p< 0.001). Being in group 1 and group 1A were determined as the predictive parameters for death (r=
0.087, p< 0.001 and r: 0.254 , p= 0.021 respectively). Our data suggests that history of cancer and active chemotherapy treatment
are independent prognostic factors for severe disease and mortality in COVID-19.
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INTRODUCTION Even though the live animal and seafood market in

COVID-19, which emerged in the city of Wuhan :V“h;‘n Cltz s ggr{t;lcl’;‘e% as the p‘”_;‘t of origin
city in China’s Hubei Province in December 2019, or the outbreak, ~191s primarily transmit-

has shortly become a worldwide pandemic. The ted from person-to-person via droplets or contact.?
virus, which is a positive-strand RNA virus from Approximately 30-40% of patients are asympto-
Betacoronavirus genera of in the family Corona- matic, while 60 to 70% experience different pres-

viridae, was initially named as 2019-Ncov but was erﬁaﬂons ranging from mild ﬁndl.ngs to sc?vere
. disease that may progress to respiratory failure,

later named as severe acute respiratory syndrome i i . s

coronavirus-2 (SARS-CoV-2) by the World Health multiorgan failure, septic shock, and death.” Ad-

Organization (WHO) in February 2020. Accord- vanced age and underlying comorbidities are the
ing to WHO data, there are 16.341.920 cases and most important prognostic indicators in the clinical

650.805 deaths in 216 countries as of July 2020, course. Comorbldltles'that may.be associated with
. . ) poor disease outcome include history of cancer,
posing a serious health threat.
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Figure 1. Study design

cardiovascular disease, diabetes, chronic pulmo-
nary disease, chronic kidney disease, kidney trans-
plantation, smoking, and obesity.*

WHO reported 18.1 million new cases of cancer
and 9.6 million cancer-related deaths worldwide
in 2018.° Patients diagnosed with cancer are more
prone to infectious diseases than the general popu-
lation because of poor immune response and im-
munosuppressive effect of chemotherapy, radiation
therapy and cancer surgery. As a matter of fact, 30-
day mortality being as high as %18 in cancer pa-
tients despite the 5% rate in the general population
in Argentine during the 2009 influenza A (HIN1)
pandemic drew attention to the importance of viral
disease outbreaks in the susceptible patient popu-
lation.® There are only a limited number of studies
about COVID-19 and cancer in the literature and
these studies report that cancer patients are more
likely to be infected with COVID-19 and have a
higher mortality rate.”” Due to the lack of data
about cancer patients infected with COVID-19,
more studies about the disease course, prognostic
factors, treatment approach and effects on cancer
treatment in this population are required.

In this study, we aimed to investigate the clinical
findings and follow-up data of patients who were
admitted to our hospital for COVID-19 and had
a history of cancer, and compare these data with
COVID-19 patients who don’t have cancer.
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PATIENTS and METHODS

Two thousand three hundred and forty-nine pa-
tients who were admitted to COVID-19 quarantine
clinics of our hospital between March 2020 and
July 2020 were included in our study. All patients
who received COVID-19 diagnosis clinically, ra-
diographically and by reverse-transcription poly-
merase chain reaction (RT-PCR) technique from
samples obtained from upper respiratory tract were
evaluated. Patients who received a clinical or ra-
diological diagnosis but were PCR-negative were
excluded from analysis. Data related to past medi-
cal history of all patients were obtained from our
hospital database and e-Nabiz database, which is
the personal health database of Turkey Ministry of
Health. Among our patient population, 82 patients
were found to have a pathologically confirmed di-
agnosis of a solid organ malignancy and received
either surgical treatment, chemotherapy, or radia-
tion therapy.

Patients with a history of cancer were assigned to
Group 1 and patients without a history of cancer
were assigned to Group 2. Patients in Group 1 were
further categorized as patients currently receiving
chemotherapy (Group 1A), patients currently re-
ceiving treatment other than chemotherapy (hor-
mone therapy, local treatment, radioactive iodine
therapy, targeted therapy) (Group 1B), and patients
in remission (currently not receiving any treatment)
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Table 1. General characteristics of patients and comparison between Group 1 and Group 2
Group 1 (n=82) Group 2 (n= 2267) P
n (%) n (%)
Sex Male 38 1098 (48.4) 0.649
Female 44 1169 (51.6)
Age 61 (26-91) 52 (26-91) < 0.001
Metastatic disease No 71 (87.6)
Yes 11 (13.4)
Comorbidities
Hypertension No 35 (42.7) 1104 (48.7) 0.335
Yes 47 (57.3) 1163 (51.3)
Diabetes No 57 (69.5) 1773 (78.2) 0.146
Yes 25 (30.5) 494 (21.8)
Heart disease No 60 (73.2) 1721(75.9) 0.942
Yes 22 (26.8) 546 (24.1)
Pulmonary disease No 58 (82.9) 1922 (84.8) 0.100
Yes 14 (17.1) 345 (15.2)
Liver disease No 78 (95.1) 2238 (98.7) 0.068
Yes 4 (4.9) 29 (1.3)
Neurological disorder No 77 (93.9) 1972 (87.0) 0.062
Yes 5(6.1) 295 (13.0)
Renal disease No 79 (96.3) 2126 (93.8) 0.565
Yes 3(3.7) 141 (6.2)
Rheumatological disease No 81 (98.8) 2228 (98.3) 0.905
Yes 1(1.2) 39 (1.7)
ICU admission No 67 (81.7) 2047 (90.3) 0.009
Yes 15(18.3) 220 (9.7)
Death Survived 69 (84.2) 2151 (94.9) < 0.001
EX 13 (15.8) 116 (5.1)
Inflammatory parameters Median (Min-Max) Median (Min-Max)
CRP 31.5 (2-350) 20.55 (2-1707) 0.005
CRPMax 78.8 (2-350) 45.95 (2-724) < 0.001
LDH 258 (139-1483) 252 (2.39-1776) 0.418
LDHmax 317 (190-16974) 357 (2.39-17913) 0.105
DDimer 235 (90-9466) 186 (3-56024) 0.003
DDimermax 315 (101-48923) 248 (3-64880) 0.002
PT 12.4 (10.5-18.8) 12.5 (8.7-2090) 0.696
INR 1.16 (0.98-1.75) 1.17 (0.58-155) 0.627
Neutrophil 4.65 (0.8-19.7) 4.1 (0.27-378) 0.380
Lymphocyte 4.13 (0.27-378) 1.36 (0-192) 0.108
Hemoglobin 12.7 (7-18.5) 13.8 (1.6-19.1) < 0.001
Platelet 196 (28-501) 203 (1-855) 0.424
NLR 3.34 (0.09-51.93) 2.94 (0.01-71.21) 0.131

(Group 1C) (Figure 1). All groups were stratified
as survivors and non-survivors. Patient age; sex;
symptoms; clinical course; complete blood count
parameters (white blood cell, neutrophil, lympho-
cyte, eosinophil, hemoglobin), C-reactive protein
(CRP) level, serum lactate dehydrogenase (LDH),
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D-dimer, prothrombin time (PT), activated partial
thromboplastin time (aPTT), and international nor-
malized ratio (INR) values during admission; and
the highest level of CRP (CRPMax), LDH (LDH-
Max) and D-dimer (D-dimerMax) recorded during
admission were obtained by retrospective patient
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record review and compared between groups. This
study was conducted in concordance with Good
Clinical Practice guidelines with a permission from
the local ethics committee (N0:25/09/2020-565).

Statistical Analysis

SPSS version 23.0 software was used for statisti-
cal analyses of our data. Categorical variables were
represented as number and percentage, whereas
continuous variables were represented as mean,
standard deviation, minimum and maximum. Nor-
mality of variables were evaluated visually (his-
togram and probability graphics) and via analytic
methods (Kolmogorov-Smirnov and Shapiro-Wilk
tests). Chi-square and Fischer’s exact tests were
used to compare categorical variables. For nor-
mally distributed parameters, student’s t test was
used for comparing two variables while one-way
ANOVA was preferred for more than two vari-
ables. As for non-normally distributed variables,
Mann-Whitney U test was used for comparing two
variables while Kruskal-Wallis test was preferred
for more than two variables. Correlation between
continuous variables were tested using Pearson’s
and Spearman’s correlation analyses. P< 0.05 was
considered statistically significant in all tests.

RESULTS
Demographic Characteristics

Median age of included 2349 patients was 53 years
(range 26-91). Among these, 1213 patients (51.6%)
were female. Eighty-two patients (3.4%) had can-
cer diagnosis (Group 1). Among these patients, 44
(53.7%) were female and median age was 61 years
(26-91).

Among 2267 patients without a history of cancer
(Group 2), 1169 (51.6%) were female. Median age
was 52 years (26-91). Median age of patients in
Group 1 was significantly higher than Group 2 (p<
0.001). Post-hoc Bonferroni analysis revealed that
mean ages of patients in Group 1A, 1B, and 1C
were significantly higher than patients in Group 2
(p=0.003,0.011 and p= 0.008, respectively). Gen-
der distribution was similar between groups (p>
0.05) (Table 1).
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Within Group 1, there were 16 patients (19.5%)
with breast cancer, 9 patients (11.0%) with thyroid
cancer, 8 patients (9.8%) with lung cancer, 6 pa-
tients (7.3%) with colon cancer, 5 patients (6.1%)
with prostate cancer, 5 patients (6.1%) with basal
cell skin carcinoma, 4 patients (4.9%) with brain
cancer, 4 patients (4.9%) with ovarian cancer, 4 pa-
tients (4.9%) with rectal cancer, 4 patients (4.9%)
with bladder cancer, 4 patients (4.9%) with gas-
tric cancer, 3 patients (3.7%) with renal cancer, 2
patients (2.4%) with testicular cancer, 2 patients
(2.4%) with mesothelioma, 2 patients (2.4%) with
mesenchymal malignancies, 1 patient (1.2%) with
cervical cancer, 1 patient (1.2%) with endometri-
um cancer, | patient (1.2%) with pancreatic cancer,
and 1 patient (1.2%) with thymoma.

Within Group 1, 18 patients (21.9%) were under-
going active chemotherapy (Group 1A), 13 patients
(15.8%) were undergoing either hormone therapy,
local treatment, radioactive iodine therapy or tar-
geted therapy (Group 1B) and 51 patients (62.3%)
were not receiving any cancer treatment and con-
sidered in remission (Group 1C). 10 out of 18 pa-
tients (55.6%) in Group 1A and 1 out of 13 patients
(7.7%) in Group 1B had metastatic disease.

Among 51 patients (62.3%) in Group 1C who are
in remission, median duration of remission was 6
years (range: 2-13 years). Mortality rates of pa-
tients who were in remission for less than 6 years
was significantly higher than patients who were
in remission for more than 6 years and patients in
Group 2 (p: 0.01)

All patients in Group 1 had fatigue. Sixty-seven pa-
tients (82.3%) had fever, 70 (84.8%) had coughing,
64 (78.5%) had myalgia, 33 (40.5%) had nausea
and vomiting, 7 (8.9%) had abdominal pain, and
4 (5.1%) had diarrhea. Among patients in Group
2, 2086 (92%) had fatigue, 1816 (80.1%) had fe-
ver, 1866 (82.3%) had coughing, 1800 (79.4%) had
myalgia, 875 (38.6%) had dyspnea, 803 (35.4%)
had nausea and vomiting, 206 (9.1%) had abdomi-
nal pain, and 109 (4.8%) had diarrhea. There was
no significant difference between two groups in
terms of symptoms (p> 0.05 for all).

No statistically significant difference was observed
between groups in terms of comorbidities includ-
ing hypertension, diabetes, heart disease, neuro-
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Table 2. Comparison complete blood count and inflammatory parameters between Groups 1A, 1B+1C, and 2
Group 1A Group 1B+C Group 2 p Post hoc significance
Median (Min-Max) Median (Min-Max Median (Min-Max
CRP 86.95 (3.6-350.0) 30.35 (2-350) 20.55 (2-1707) 0.005 1A-1B+1C; p=0.049
1A-2; p=0.002
CRPMax 130 (17.7-350) 62.45 (2-350) 45.95 (2-724) < 0.001 1A-2; p< 0.001
LDH 269.5 (157-1317) 257 (139-1483) 252 (2.39-1776) 0.418 No significant difference
LDHmax 324 (191-16974) 362.5 (190-4500) 317 (2.39-17913) 0.105 No significant difference
DDimer 494 (132-7599) 185 (90-9466) 186 (3-56024) 0.008 1A-1B+1C; p=0.041
DDimermax 715 (136-13825) 294 (101-48923) 248 (3-64880) 0.002 1B+1C-2; p=0.034
PT 12.65 (10.7-18.8) 12.4 (10.5-16.6) 12.5 (8.7-2090) 0.696 No significant difference
INR 1.18 (1-1.75) 1.16 (0.98-1.54) 1.17 (0.58-155) 0.627 No significant difference
Neutrophil 5.22 (0.8-13.6) 4.6 (1.84-19.7) 4.1 (0.27-378) 0.380 No significant difference
Lymphocyte 0.96 (0.15-43.6) 1.2 (0.4-3.32) 1.36 (0-192) 0.108 No significant difference
Hemoglobin 10.55 (7.9-16.0) 13.35 (7-18.5) 13.8 (1.6-19.1) < 0.001 1B+1C-1A; p< 0.001
2-1A; p< 0.001
Platelet 195.5 (28-488) 196 (49-501) 203 (1-855) 0.424 No significant difference
NLR 3.57 (0.09-51.93) 3.27 (0.93-24.62) 2.94 (0.01-713.21)  0.131 No significant difference

logical disorders, pulmonary disease, liver disease,
renal disease and rheumatological diseases (p>
0.005 for all) (Table 1).

Seventy-eight patients (94.9% for all) in Group 1
had findings suggesting viral pneumonia in lung
computerized tomography (CT) obtained at the
time of admission, while in Group 2, 2130 out of
2267 patients (94.1%) had findings suggesting vi-
ral pneumonia. The difference was not statistically
significant (p=0.16).

Comparison of Laboratory Parameters

CRP, CRPMax , D-dimer and D-dimerMax levels
of patients in Group 1 were higher than Group 2,
while hemoglobin levels were significantly lower
(p< 0.05 for all). There was no statistically signifi-
cant difference between two groups in other labo-
ratory parameters (Table 1).

Among subgroups of Group 1 (Group 1A, 1B and
1C), levels of serum LDH, D-dimer and hemo-
globin were significantly different (p= 0.026,
0.025, and 0.003, respectively). Post hoc analyses
were performed to determine the source of this
difference revealed that serum LDH levels were
significantly higher in Group 1B than Group 1C,
D-dimer levels were significantly higher in Group
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1A than Group IC, and hemoglobin levels were
significantly higher in Group 1C than Group 1A
(p< 0.05 for all)

Statistically significant differences were observed
between cancer patients receiving chemotherapy
(Group 1A), not receiving chemotherapy (Group
1B+1C) and non-cancer patients (Group 2) in terms
of CRP, CRPMax, D-Dimer and D-dimerMax val-
ues (p= 0.005, < 0.001, 0.003 and 0.002, respec-
tively). Post hoc analyses performed to determine
the source of this difference revealed that serum
CRP levels were significantly higher in Group 1A
than Group 1B+1C (p= 0.049) and Group 2 (p=
0.002), D-dimer levels were significantly higher
in Group 1A than Group 1B+1C (p= 0.041), and
D-dimerMax levels were significantly higher in
Group 1B+1C than Group 2 (p=0.034) (Table 2).

Hemoglobin levels were significantly higher in
Group 1B+1C than Group 1A (p< 0.001) and in
Group 2 than Group 1A (p< 0.001) (Table 2).

Comparison of Need for Intensive Care and
Mortality

Among 82 patients in Group 1, 15 patients (18.2%)
required intensive case unit (ICU) admission due
to respiratory distress. Noninvasive mechanical
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Table 3. Correlation of mortality with age, cancer history ,chemotherapy and laboratory parameters

Entire Population Group1 Group2

Mortality Mortality Mortality

r p r p r p
LDH (Mean: 280.69) 0.175 < 0.001 0.162 < 0.001 0.433 < 0.001
D-dimer (Mean: 432.89) 0.261 < 0.001 0.237 < 0.001 0.610 < 0.001
CRP (Mean: 44.45) 0.253 < 0.001 0.244 < 0.001 0.368 < 0.001
Lymphocyte (Mean: 1.74 and below) -0.076 < 0.001 -0.079 < 0.001 -0.037 < 0.001
NLR 0.174 < 0.001 0.173 < 0.001 0.393 < 0.001
Age 0.276 < 0.001 0.263 < 0.001 0.424 < 0.001
Cancer history 0.087 < 0.001
Chemotherapy 0.254 0.021
Non-chemotherapy treatment 0.039 0.728

ventilation (NIMV) was applied to all patients dur-
ing their ICU stay, while 14 patients (93.3%) ne-
cessitated invasive mechanical ventilation (IMV)
during their course. Thirteen patients (92.8%) who
required IMV died (Table 1). Mortality rate in
Group 1 was 15.8%.

Among 2267 patients in Group 2, 220 patients
(9.7%) required ICU admission due to respira-
tory distress. NIMV was applied to 213 patients
(96.8%) during their ICU stay. Among those, 165
patients (77.4%) necessitated invasive mechanical
ventilation during their course. One hundred and
sixteen patients (70.3%) who required IMV died
(Table 1). Mortality rate in Group 2 was 5.1%.

The need for intensive care was significantly high-
er in Group 1 than Group 2 (p=0.009). The rate of
mortality in Group 1 was also significantly higher
than Group 2 (p< 0.001) (Table 1).

Correlation between patient characteristics and
mortality was also analyzed. It was observed
that mortality did not favor either genders. When
Groups 1 and 2 were analyzed separately, a posi-
tive correlation between age and mortality was
observed (p< 0.001, r= 0.276) (Table 3). Multi-
variate analyses of the entire population revealed
that history of cancer and receiving chemotherapy
for cancer were positively correlated with mortal-
ity (p= 0.021, r= 0.254). We found no significant
correlation between receiving treatment other than
chemotherapy for cancer or mortality (p=0.728, r=
0.039) (Table 3).
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There was a negative correlation between lym-
phocyte count and mortality in both Group 1 and
Group 2. Neutrophil/lymphocyte ratio (NLR) had
a significant positive correlation with mortality in
both groups. Similarly, inflammatory parameters
including serum LDH, D-dimer and CRP levels
also had a significant positive correlation with
mortality in both groups (p< 0.05 for all). No sig-
nificant correlation was observed between other
laboratory parameters and mortality (p> 0.05 for
all) (Table 3).

DISCUSSION

In our study, we investigated the clinical, labora-
tory and radiologic characteristics of COVID-19 in
patients with or without cancer and compared the
groups to determine the prognostic significance of
these characteristics. Along with general prognos-
tic factors like age and comorbidities, we observed
that having a cancer diagnosis, receiving active
chemotherapy and laboratory parameters including
serum LDH, CRP, D-dimer, lymphocyte count and
NLR predicted severe disease course and mortal-
ity. Receiving non-chemotherapy cancer treatment
had no significant correlation with mortality.

Patients with cancer are susceptible to infections
diseases because of immunosuppression.'® In a
study performed in the early periods of SARS-
CoV-2 pandemic, cancer patients are shown to
have 2.3 times greater risk for COVID-19 infection
than the normal population due to immunosuppres-
sive treatments and frequent hospital visits.”
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In one of the first studies concerning COVID-19
and cancer, Liang et al. reported the prevalence
of cancer to be 1% in 1590 patients infected with
SARS-CoV-2. This rate is higher than 0.29% can-
cer prevalence in the Chinese population. The
same study also reported that cancer patients had
higher need for intensive care and ventilator and
higher mortality than patients without cancer (39%
vs 8%, respectively; p< 0.001).® Another Chinese
study with 44672 patients showed that mortality
rates in patients with or without cancer were 5.6%
and 2.3%, respectively, despite the low number
cancer patients included.’

Many types of cancer are known to increase with
advancing age.!' In our study, median age of pa-
tients in Group 1 was significantly higher than
patients in Group 2, a difference applying to all
subgroups of Group 1. This finding implies that
patients in Group 1 are more susceptible to get in-
fected with COVID-19 and prone to severe clinical
course for advanced age as well, which is consist-
ent with a current Chinese study.”> Even though
age is an important parameter predicting mortality
in COVID-19 infection, Qiubai Li et al found that
cancer patients younger than 65 years had higher
in-hospital mortality rates than patients older than
65 years." This data indicates that increased mor-
tality in cancer patients cannot only be explained
by the higher mean age in this group.

Fatigue, fever, coughing, myalgia, and gastrointes-
tinal complaints are reported to be the most fre-
quent symptoms in COVID-19 patients."* In our
study, the distribution of patient symptoms was
also consistent with the literature. There was no
difference in presenting symptoms between pa-
tients in Groups 1 and 2. Our patient groups had no
significant different in terms of comorbid diseases.

There was no difference in lung CT findings at the
time of hospital admission between Group 1 and
Group 2. The most common findings were bilat-
eral ground glass opacities and consolidations
suggesting viral pneumonia, and this was similar
to radiologic findings in the study by Chen et al.'s
Even though Song et reported 14% normal lung CT
findings'®, this rate was 5% for both groups in our
study.
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In order to evaluate the role of elevated CRP, LDH
and D-dimer levels in predicting severe disease
and mortality in COVID-19 patients, we compared
the results obtained during patients’ hospital stay.
CRP, CRPMax, D-dimer, and D-dimerMax levels
of patients in Group 1 were significantly higher
and hemoglobin levels were significantly lower
than Group 2. These findings indicated that cancer
patients had higher risk of ARDS and mortality,
which was consistent with the study by Evange-
los et al."” Low hemoglobin levels were considered
to be due to bone marrow suppression, anemia of
chronic disease or nutritional deficiency in patients
receiving chemotherapy.

Within the subgroups of Group 1, serum LDH
levels were significantly higher in Group 1B than
Group 1C and D-dimer levels were significantly
higher in Group 1A than Group 1C. Previous stud-
ies have shown that elevated D-Dimer and LDH
levels indicated poor prognosis in COVID-19 pa-
tients and cancer patients receiving any treatment
had more severe disease than cancer patients who
are in remission at the time of COVID-19 diagno-
SiS.]8,19

CRP levels of Group 1A were significantly higher
than Group 1B+1C and Group 2, where D-dimer
levels were only higher than Group 1B+1C. El-
evated CRP and D-dimer levels are reported to
predict poor prognosis in COVID-19 infection.”
Our findings suggested that patients receiving
chemotherapy had more severe COVID-19 infec-
tion at diagnosis than cancer patients not receiving
chemotherapy and non-cancer patients.

In concordance with the laboratory findings,
18.3% of the patients in Group 1 needed intensive
care during their course while this rate was 9.7% in
Group 2. Subgroup analyses revealed that patients
in Groups 1A and 1B who receive any oncologic
treatment required intensive care more than pa-
tients in Groups 1C and 2. This was also consistent
with previous literature.®!3

Mortality rate of patients in Group 1 was signifi-
cantly higher than the mortality rate in Group 2
(15.8% and 5.1%, respectively; p< 0.001). This
finding supported the study by Quibai L et al. that
found higher mortality rates in cancer patients."
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The mortality rate in cancer patients in our study
was higher than the mortality rate of cancer pa-
tients in the Chinese population (15.8% and 5.6%,
respectively).® However, in the study that evalu-
ated 355 patients who died of COVID-19 in Italy,
Onder et al. reported that 72 patients (20%) had a
history of malignancy.?' Also, Vikas et al. report-
ed 25% mortality in patients with a solid tumor.?
These may indicate that mortality may be affect-
ed by geographical conditions and differences in
healthcare systems in different countries. A meta-
nalysis found 21.1% mortality in COVID-19 pa-
tients with cancer.”

The limitations of our study were sharing experi-
ence from a single center and its retrospective na-
ture. However, the burden of COVID-19 pandemic
on healthcare systems is unprecedented and health-
care workers are expected to make life-changing
decisions in a short period of time with limited
experience. Therefore, predictive markers should
be carefully identified in order to enlighten our ap-
proaches.

In conclusion, we have shown that history of can-
cer and receiving chemotherapy are independent
prognostic factors for severe disease and mortality
in COVID-19. Also, we observed that laboratory
parameters, including CRP, LDH, NLR and D-di-
mer, that have been previously defined as prognos-
tic markers for COVID-19 course predicted severe
disease in these patient groups. Cancer patients
should be more careful about isolation precautions,
mask-wearing and social distancing practices. In
the case of suspicious contact, it should be kept
in mind that the disease is likely to have a severe
course in this special patient group.
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