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Abstract: Background: COVID-19 is associated with higher mortality rates in patients with cancer. In this study, we
aimed to evaluate the clinical outcomes, and laboratory and imaging data of patients with solid tumor infected with
COVID-19 infection. Methods: This is a cross-sectional retrospective study performed in 2020-2022 on 85 patients
with a previous diagnosis of solid tumors infected with COVID-19. We included all patients with tumors of solid
organs that were diagnosed with COVID-19 infection and required hospitalization those patients previously hospital-
ized for treatments and were infected with COVID-19 during hospitalization. Demographic data of patients were col-
lected using a checklist. We collected data regarding clinical outcome (discharge, hospitalization or death), duration
of hospitalization, requiring ICU admission, duration of hospitalization divided by received drugs and type of tumor
and mean survival time. Furthermore, we collected laboratory data from all patients. The radiologic characteristics
of patients were also extracted from their data. Results: Breast cancer was the most common solid tumor (34.9%),
followed by lung cancer (19.3%). The mortality rate was 24.1% (20 patients). The highest mortality rate in this study
was for metastatic intestinal cancer to the lung (100%, one patient), followed by metastatic prostatic cancer to lung
(50%, three patients). The highest hospitalization duration was for patients with glioblastoma multiform (GBM) (30
days). The mean survival time among patients with mortality was 19.15+1.80 days. The mean CT severity score
of all patients was 27.53+22.90. Patient’s most common radiologic sign was air space consolidation (89.1%). The
highest CT severity score was found in patients with stomach cancer (46.67+5.77). Conclusion: The mortality rate
in this study was 24.1%. Based on the results of our study and previous research, special care should be provided
to patients with solid tumors during the COVID-19 pandemic and in infected cases.
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Introduction

Coronaviruses are enveloped viruses with sin-
gle-stranded RNA in the family Coronaviridae.
2019-nCoV acute respiratory disease (COVID-
19) is an infectious disease caused by corona-
virus acute respiratory syndrome 2 (SARS-
CoV-2) [1]. This disease is the reason for the
coronavirus pandemic in 2019-2020. Comm-
on symptoms are fever, cough, shortness of

breath, and lethargy [2]. Muscle pain, sputum
production, sore throat, nausea and red eyes
are some of the less common symptoms.
Although the majority of cases of the disease
cause mild symptoms, some patients progress
to pneumonia and multiple organ failure [3].
Mortality rates are estimated at between 1%
and 5% but vary with age and other health con-
ditions [4]. The disease is spread mainly to
other people through cough droplets when they
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cough or sneeze. The interval between expo-
sure to the disease and the onset of symptoms
is between 2 and 14 days [5].

Risk factors for the disease depend on viral
load and the host’s immune system status.
Conditions with reduced immune responses
including steroid use and chemotherapy regi-
mens, could increase the risks of infections [6].
Patients with cancer and undergoing chemo-
therapy and patients with bone marrow trans-
plants are at the highest risk of coronavirus
mortality [7]. Because patients with cancer
undergoing chemotherapy are often neutrope-
nic and tests such as ESR, CRP are often dis-
torted, clinical symptoms such as fever are less
seen in these patients due to immunosuppres-
sive drugs [8]. On the graph and CT scan in
these patients, there could be evidence of dis-
eases indistinguishable from other non-infec-
tious causes such as (pulmonary edema and
pulmonary hemorrhage and pulmonary alveolar
proteinosis) and infectious causes of viruses
(influenza and para-influenza and RSV, CMV
and bacteria (tuberculosis)) and fungi
(Pneumocystis carinii). Therefore, it is neces-
sary to use clinical and paraclinical tests for the
early diagnosis of patients [9, 10].

On the other hand, it is essential to note that
these patients are more prone to drug interac-
tions with the regimens recommended for
treating coronavirus. For example, due to prob-
lems such as anemia, the use of ribavirin in
these patients is limited [11]. Therefore, the
existence of fast and reliable diagnostic meth-
ods is critical to implementing a timely and suf-
ficient standard treatment program in reducing
the length of hospital stay and improving the
outcome of these patients [12].

Previous studies have evaluated the prognosis
and treatment trend of patients with malignan-
cies infected with COVID-19. These studies
have reported different mortality and morbidity
rates that were generally more than the general
population. The present study aims to evaluate
the mortality, hospitalization duration and
intensive care unit (ICU) admission rate of
patients with solid tumors infected with COVID-
19 in Isfahan, Iran. Only a few studies have
been conducted in our region, so that similar
evaluation could have high clinical importance.
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Methods and material
Study design

This is a retrospective cross-sectional study
performed in 2020-2022 in Omid hospital affili-
ated to Isfahan University of Medical Sciences.
The current study was conducted on patients
with previous diagnosis of solid tumors that
were infected with COVID-19. The study proto-
col was approved by the Research Committee
of Isfahan University of Medical Sciences and
the Ethics committee has confirmed it (Ethics
code: IR.MUI.MED.REC.1400.195).

Inclusion and exclusion criteria

The inclusion criteria were age of more than 18
years, previously diagnosed tumors in solid
organs (any organ other than hematologic
organs), infection with COVID-19 based on poly-
merase chain reaction (PCR), admission to our
medical center and signing the written informed
consent to participate in this study. The exclu-
sion criteria were lack of consent and incom-
plete data.

The sampling method of this study was a cen-
sus, and we included all eligible patients.

COVID-19 confirmation tests

COVID-19 testing was performed by oropharyn-
geal and nasopharyngeal real-time polymerase
chain reaction (RT-PCR) tests. Samples were
collected by hospital staff using swabs of
Dacron material with a plastic handle inside the
sterile screw tube. The prepared samples were
then placed in viral transfer media, collected
and sent for RT-PCR molecular analysis.

To extract RNA by the kit, according to the pro-
tocol of the consumable kit, RNA purification
steps were performed on the samples collect-
ed from patients. The cDNA synthesis as a PCR
reaction pattern was performed by the cDNA
synthesis kit. Some cDNA is then transferred to
another microtube for amplification by PCR. In
the first stage, the E gene is used as an amplifi-
cation target in PCR, and if necessary, the tar-
get gene (other genes) was used for the genetic
similarity of Iranian samples. The sequence of
primers and probes used was as follows: E-F:
ACAGGTACGTTAATAGTTAATAGCGT; E-R1: ATATT-
GCAGCAGTACGCACACA; E-P1: hex-ACACTAGCC-
ATCCTTACTGCGCTTCG-Bh.
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The RT-PCR method was performed according
to the manufacturer’'s instructions for the
detection of COVID-19 nucleic acid. Determining
the results were as follows: Positive test result
= Ct-value <37; Negative test result = Ct-value
>40.

Data collection

Demographic data of patients were collected
using a checklist. The data included age, gen-
der, and type of tumor. The type of tumor was
determined based on patient’s clinical and
imaging data (CT scan), medical records and
after consultation with 2 oncologists.

We ordered the following data from all cases:

* Clinical outcome (discharge, hospitalization,
or death).

» Duration of hospitalization.

* Requiring ICU admission.

» Duration of hospitalization is divided by type
of received drugs and type of tumor, and mean
survival time.

The types of medications were also extracted
from patient’s files. These data were classified
into these categories:

* Antiviral

* Antibiotic

* Corticosteroid

* Anticoagulant

* Antifungal

* Anti-PCP

* Non-invasive oxygen therapy

* Invasive oxygen therapy

The duration of hospitalization was calculated
for patients based on their medications.

Furthermore, we collected laboratory data from
all patients and evaluated them based on their
tumor types. The laboratory tests were as fol-
lows: D-dimer, arterial blood gas analysis (PH,
PCo2 and HCO3), number of white blood cells
(WBC), polymorphonuclear (PMN), lympho-
cytes, hemoglobin (Hb), platelets (PLT), blood
urea nitrogen (BUN), creatinine (Cr), Sodium
(Na), potassium (K), calcium (Ca), albumin (Alb),
magnesium (Mg), erythrocyte sedimentation
rate (ESR), lactate dehydrogenase (LDH), ferri-
tin, fibrinogen, Fibrin Degradation Product
(FDP), aspartate transaminase (AST), alanine
transaminase (ALT), alkaline phosphatase
(ALP), creatine kinase (CPK), direct bilirubin
(Bill-D), partial thromboplastin time (PTT), pro-
thrombin time (PT) and INR.
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The chest CT scan of all cases were reviewed.
Frequencies of different CT scan findings we-
re evaluated based on tumor types. These CT
scan findings were CT severity score, presence
of a halo sign, ground glass opacity (GGO), air
space consolidation, crazy paving sign, and
pleural effusion (PE). To calculate the CT sever-
ity score according to the anatomical structure
of the lung, 18 segments of both lungs were
divided into 20 separate areas so that the api-
coposterior segment of the left upper lung was
divided into the apical and posterior regions
and the antromediobasal segment of the left
lung was also divided into the anterior and
basal regions. The radiologists examined the
presence and spread of opacity in all 20 areas
and scored each area as 0, 1, and 2 for 0%,
below 50%, and above 50%, respectively. The
final score was obtained from the sum of points
in each of the 20 areas and was considered as
CT severity score, which had a range of 0-40.

Statistical analysis

The obtained data were entered into the
Statistical Package for Social Sciences (SPSS)
(version 24, SPSS Inc., Chicago, IL). Quantitative
data were reported as mean + standard devia-
tion and qualitative data as frequency distribu-
tion (percentage).

Results
Study population

A total number of 85 patients were assessed
for eligibility. During the study, two patients
were excluded due to incomplete data. In the
end, data from 83 patients were analyzed. The
study population consisted of 43 males (51.8%)
and 40 females (48.2%) with a mean age of
57.92+14.69 years. By evaluating the age dis-
tribution, it was shown that three patients
(3.6%) had 18-30 years of age, seven patients
(8.4%) had 30-40 years, 18 patients (21.7%)
had 40-50 years, 42 patients (50.7%) had
50-60 years, eight patients (9.6%) had 60-70
years and five patients (6%) had >70 years.

Cancer data

Preliminary analysis of patients’ data indicated
that breast cancer was the most common solid
tumor (34.9%), followed by lung cancer (19.3%)
and metastatic colorectal cancer to lung and
metastatic prostatic cancer to lung (7.2% each).
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Table 1. Clinical outcomes of patients based on the tumor types

Death N (%) Discharge N (%) Hospitalization duration Median (Cl)  ICU N (%)
Brain N =1 (1.2%) 0(0) 1 (100) 10 (10-10) 0 (0)
GBM N = 1 (1.2%) 0(0) 1(100) 30 (30-30) 1(100)
Breast N = 29 (34.9%) 7 (24.1) 22 (75.9) 7 (4-8) 8 (27.6)
Pancreas N =5 (6%) 1 (20) 4 (80) 5 (4-7) 1 (20)
Prostate N = 6 (7.2%) 3 (50) 3 (50) 6.5 (6-11) 3 (50)
Skin N = 1 (1.2%) 0(0) 1 (100) 18 (18-18) 0 (0)
Pelvic mass N = 1 (1.2%) 0 (0) 1 (100) 7 (7-7) 0 (0)
Larynx N = 3 (3.6%) 1(33.3) 2 (66.7) 7 (2-9) 2 (66.7)
Intestine N = 1 (1.2%) 1 (100) 0 (0) 6 (6-6) 1(100)
Lung N = 16 (19.3%) 5(31.3) 11 (68.8) 6.5 (5-16.5) 5(31.3)
Sarcoma N = 2 (2.4%) 0(0) 2 (100) 11.5 (8-15) 0 (0)
Osteosarcoma N = 1 (1.2%) 0 (0) 1 (100) 6 (6-6) 0(0)
Liver N = 3 (3.6%) 0 (0) 3 (100) 6 (5-11) 0 (0)
Colon N =6 (7.2%) 2 (33.3) 4 (66.7) 6 (4-13) 2(33.3)
Esophagus N = 1 (1.2%) 0 (0) 1 (100) 3(3-3) 0 (0)
Stomach N = 4 (4.8%) 0 (0) 4 (100) 5 (4-5.50) 0 (0)
Melanoma N = 2 (2.4%) 0 (0) 2 (100) 7 (6-8) 0 (0)
Total N = 83 (100%) 20 (24.1) 63 (75.9) 7 (5-10) 23 (27.7)

ICU: intensive care unit, GBM: Glioblastoma.

Analysis of patient outcomes showed that the
mortality rate was 24.1% (20 patients), and 63
patients (75.9%) were discharged. The highest
mortality rate in this study was for metasta-
tic intestinal cancer to the lung (100%, one
patient), followed by metastatic prostatic can-
cer to the lung (50%, three patients), metastat-
ic colorectal cancer to the lung (33.3%, two
patients), larynx cancer (33.3%, 1 patient) and
breast cancer (24.1%, seven patients). The
highest hospitalization duration was for pati-
ents with glioblastoma multiform (GBM) (30
days) and metastatic malignant melanoma to
lung (18 days). The highest rate of ICU admis-
sion was for patients with metastatic intestinal
cancer to the lung (100%), GBM (100%), larynx
cancer (66.7%), and metastatic prostatic can-
cer to the lung (50%). These data are summa-
rized in Table 1.

We also assessed patients’ hospitalization du-
ration based on the type of received medica-
tions. As the data in Table 2 shows, the patient
with GBM had the highest period of hospitaliza-
tion (30 days) and received antiviral, antibiotic,
corticosteroid, anticoagulant, and invasive oxy-
gen therapy. Similar data were observed for the
patient with metastatic malignant melanoma to
the lung, except that this case received non-
invasive oxygen therapy.
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Cumulative survival time

As shown in Figure 1, the cumulative survival
time decreased significantly as hospitalization
duration increased. The mean survival time
among patients with mortality was 19.15+1.80
days.

Laboratory data

We also assessed the different laboratory data
of patients based on the tumor type. These
data showed that the highest D-dimer was
observed in patients with metastatic colorectal
cancer to the lung (713.80+1025.64), the low-
est hemoglobin was observed in patients with
colon cancer (7.68+2.3), and the highest creati-
nine was observed in patients with brain tumors
(3.5). These data are shown in Table 3.

Imaging evaluations of patients

The imaging evaluations of patients are shown
in Table 4. Based on these data, the mean CT
severity score of all patients was 27.53+22.90.
Patients’ most common radiologic sign was air
space consolidation (89.1%), followed by GGO
(80.7%). The highest CT severity score was
found in patients with stomach cancer
(46.67+5.77).
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Table 2. Hospitalization duration among patients received specific medications

Antiviral  Antibiotic Corticosteroid Anticoagulant Antifungal Anti-PCP Noninvasive  Invasive oxygen

oxygen therapy therapy

Brain 10 (10-10) 10 (10-10) 10 (10-10) 10 (10-10) 10 (10-10)

GBM 30(30-30) 30(30-30) 30 (30-30) 30 (30-30) 30 (30-30)

breast 7 (5-8) 7 (5.5-9) 7 (5-9) 7 (5-9) 4 (4-4) 7 (5-9) 7 (5-13.5)

pancreas 6 (4.5-13.5) 5 (4-7) 5 (4-7) 5 (4-7) 6 (5-7) 2(2-2)

prostate 7 (6-11) 6.5 (6-11) 6.5 (6-11) 6 (6-7) 6 (6-7) 11 (4-15)

skin 18 (18-18) 18 (18-18) 18 (18-18) 18 (18-18) 18 (18-18)

pelvic mass 7(7-7) 7(7-7) 7(7-7) 7(7-7) 7(7-7)

larynx 7(2-9) 7(29) 7(29) 7(29) 8(7-9) 2(2-2)

intestine 6 (6-6) 6 (6-6) 6 (6-6) 6 (6-6)

lung 7(5-19) 6.5(5-16.5) 6.5(5-16.5) 6.5 (5-16.5) 9 (4-14) 17 (14-20) 7 (5-19) 5 (4-14)

sarcoma 11.5(815) 11.5(8-15)  11.5(8-15) 11.5 (8-15) 11.5 (8-15)

osteosarcoma 6 (6-6) 6 (6-6) 6 (6-6) 6 (6-6)

liver 6 (5-11) 6 (5-11) 6 (5-11) 6 (5-11)

colon 6 (4-13) 6 (4-13) 6 (4-13) 6 (4-13) 4.5 (4-6) 19 (13-25)

esophagus 3(3-3) 3(3-3) 3(3-3) 3(3-3) 3(3-3)

stomach 5 (4-5.5) 5 (4-5.5) 5 (4-5.5) 5 (4-5.5) 5 (4-5.5)

melanoma 8(8-8) 7 (6-8) 7 (6-8) 7 (6-8) 8(8-8)

Total 7 (5-10) 7 (5-10) 7 (5-10) 7 (5-10) 4 (4-14) 17 (14-20) 7 (5-8.5) 7 (4-15)

Values are presented as Median (Q1-Q3).
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Figure 1. Relationship between survival time and

hospitalization duration.

Discussion

In this study, data from 85 patients with solid
tumors that were infected with COVID-19 were
analyzed. Our data showed that breast cancer
was the most common solid tumor, followed by
lung cancer and metastatic colorectal cancer
to lung and metastatic prostatic cancer to the
lung. The mortality rate in this study was 24.1%.
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We also showed that patients with GBM had
highest the hospitalization duration and ICU
admission rates.

Evaluation of radiologic findings showed that
the mean CT severity score of all patients was
27.53+22.90. Patients’ most common radio-
logic sign was air space consolidation, followed
by GGO. The highest CT severity score was
found in patients with stomach cancer. Previous
reports have shown the association of COVID-
19 in patients with solid tumors. In 2021,
Fuentes-Antras and others assessed the out-
comes of 73 patients with solid tumors with
COVID-19. They demonstrated that the most
frequent malignancy was lung cancer (19%).
The mortality rate of this study was 24.7%, with
higher rates in patients with longer hospitaliza-
tion duration. It was explained that 73% of
patients presented an abnormal pattern, the
most frequent being infiltrates 64% [13]. In
another study by Ozdemir and colleagues in
2021, clinical features and outcomes of
COVID-19 in 1523 patients with solid tumors
were analyzed. They showed that the most
common types of cancers were breast (19.8%),
metastatic prostatic cancer to the lung (10.9%),
and metastatic colorectal cancer to lung
(10.8%). The mortality rate of this study was
11.4% and highest among patients with meta-
static intestinal cancer to lung and metastatic
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Table 3. Laboratory data of patients based on tumor types

pelvic

intes-

osteosa-

esoph-

mela-

brain GBM  breast pancreas prostate skin larynx ) lung sarcoma liver colon stomach Total
tine agus noma
D-dimer (ng/mL) 2600 145.91 1840.80+ 3786.80+ 2327.80+ 150 140 150 - 1698.80+ 5060.80+ 150 233.80+ 713.80% 1840.80+ 54711  1861.4+
2819.03 3789.34 3345.38 2449.8  6308.52 76.73 1025.64 3380.15 2734.13
PH 733 735 7.41+0.06 7.43+0.11 7.35+0.19 7.48 7.45+0.21 743 74401 7.41 - 745  7.44+0.08 7.43+0.01 7.38+0.04 7.4+0.1
PCo2 (mmHg) 50.3 23.8 3559+ 2015+ 2548t 33.3 479+ 295 38.82% 39.4 - 20.1 19.661 3547+ 416 34.4%
9.92 2.73 5.66 18.39 11.66 10.03 11.21 3.11 11.62
HCO3 (mmHg) 255 128 20.89+ 19.85+ 14.82+ 254 2517+ 11 22.78% 243 - 14.2 18.23+ 241+ 24.05+ 20.82+
6.58 4.17 6.22 5.87 3.96 6.64 6.86 4.31 6.02
WBC (cells per 13.8 5.9 7.05+ 13.23+ 1258+ 4.11 10.67+ 169 11.68% 2.82+ 3.1 13.2+ 7.73x5.61 3.6 4.32+ 11.1+7.21 9.07+7.01
microliter) 4.95 8.69 7.81 12.12 9.14 2.55 6.98 2.05
PMN (cells per 85.3 855 7542+  66.28% 71.45+ 885 78.47+ 88.6 65.36% 65.8+ 84.6 85.53+ 52.6+ 73 78.25+ 78.8+ 721+
microliter) 20.14 22.51 34.23 17.74 27.84 11.46 6.17 36.27 16.2 13.15 23.3
Lymphocytes (cells 7.9 121 1557+  27.62+ 5.06£5.24 7.7 171162 4.7  13.81x  21.55% 8.7  115+3.7 3263+ 125 1253+ 1425+ 15.96%
per microliter) 16.01 21.68 17.67 3.04 30.62 10.9 10.25 16.99
Hb (g/dl) 116 9.7 15.33+ 9.2+1.55 9.12+1.86 8.1 10.07+ 122 10.69+ 7.9+0.14 9.6 9.63+  7.68+2.3 112 898+1.5 10.95+ 11.68+
23.82 3.18 2.64 2.93 1.63 14.39
PLT (per mcL) 155 205 171.74+  116.23% 195+ 47 242+ 412 227.56+ 140.5+ 38 162.33+ 148.4+ 230 136.25+ 2915+ 182.86+
93.54 104.61 194.1 149.19 156.48 169 53.78 109.51 108.37 40.31 123.82
BUN (mg/dL) 75 16 15.17+ 24.68+ 46.55+ 50 13 18+9.85 28 25.52+ 17+5.66 6 34.67+ 29.17+ 12 19.75+ 13+1.41 2317+
9.96 13.54 44.08 12.06 38.18 14.95 7.09 19.15
Cr (mg/dL) 3.5 0.8 1.05+0.37 1.36+1.06 2.57+2.85 1.7 1.3 0.87+0.15 0.8 1.25+0.66 1.3+0.14 0.8 2.47+2.44 1.53+0.76 1.3  0.9+0.22 1.2 1.33+1.07
Na (mEq/L) 149 135 136.38+ 138.8+1.3 134+4.1 144 139 130.33+ 127 135.56% 135 129  132#854 134.33t 138 138.75+ 1355+ 13581t
6.12 8.08 6.99 3.61 5.06 6.36 6.02
K (mEqg/L) 4.5 3.1 3.8+0.37 3.86+1.47 4.42+0.87 4.1 4 3.73+x0.15 3.7 4.06+0.55 3.9+0.57 4.9 3.5+0.62 3.9+1.1 4.3 3.7£0.57 4+0.14 3.92+0.65
Ca (mEq/L) 14.7 79 837+0.89 7.36+0.61 7.52+1.2 9.2 89 8.2+1.25 - 8.79+1.83 9.9 9.3 6.37+2.51 7.78+0.73 8.8 8.4+0.54 8.7+0.42 8.32+1.49
Alb (g/dL) 3.2 3 3.74+0.7 2.73+0.64 2.97+0.87 3 3.8 3.77+0.23 - 3.27+0.83 4.1 3.8 2.95+0.49 2.82 3.7 3.251+0.52 3.7 3.36+0.73
Mg (mEq/L) 1.7 1.6 1.92+0.19 1.54+0.22 3742+ 2 157+0.23 - 2.05+0.6 2.2+0.57 - 1.63+0.45 1.76+0.11 19 1.83+0.29 1.85% 5.05+
86.51 0.35 25.92
ESR (mm) 40 119 57.74+ 47+16.97 53+23.38 140 66.33t 55 76.4+ - - 51.67+ 81+24.64 61 51.5+ 65.5+ 64.1+32.8
32.68 41.79 34.29 49.4 31.82 0.71
CRP (mg/L) 57 54 41.64+ 61+14.2 60.67+ 64 62 44.33+ 61 51.91+ 37.8+ 34 54.67+ 67.23+ 19 63+6.98 65.6+ 50.81+
20.63 19.44 24.21 21.01 18.67 6.43 23.54 6.93 20.44
LDH (units/L) 365 709 121579+ 751.33+ 791.9% 1271 300.33+ 3570 1482.25+ 1314+ 1360 584+  1101.5% 583+ 1822+ 1155.58%
911.73 22755 587 68.38 1870.38  758.02 112.34 628.78 148.85  1241.68 1143.74
Ferritin (ug/L) 1295 1766 2371.68+ 769+ 8848.5+ 3675 755 1162.5+ - 13838.07+ 2540+ 7080 6655+  1459.5+ 4181.75+ 1430.5+ 5436.43%
3250.87 887.1 15655.46 208.6 43532.31 2552.66 7647.52 88.81 6593.58 833.68 20530.32
Fibrinogen (mg/ 390 550 334.06% 319+ 327+ 396 562 392.5% - 368.25+ - 493 351+ 4408 330.5+ 417 363.38+
dL) 61.34 128.69 153.13 44.55 139.87 137.18 83.58 100.92
FDP (mg/dL) 25 45 21.93+ 31.67+ 20.2+ 31 22 14.5+ - 16.83+ - 45 32.5+ 20.33+ 29.25+ 23.69+
10.02 11.55 8.41 14.85 6.43 17.68 11.55 14.45 11.3
AST (IU/L) 23 69 66.44+  251.75% 38.8+ 25 35 20.33 470 50.38% 30 80 - 69.6+ 23 235 23 70.31+
60.91 441.75 12.76 48.85 55.86 118.65
82 Int J Biochem Mol Biol 2022;13(6):77-86
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ALT (IU/L) 44 132 48.78+  128.75% 33.2% 24 92 124424 190 39.81+ 28+18.38 27 60+35.51  89.2% 17 15+6.63 11 51.82+
42.41 164.76 29.98 42.87 139.28 64.94
ALP (U/L) 379 153  243.74% 1878+ 412+ 310 398 176.33+ 2380 217.21+ 296 - 1213.33+ 763.5% 119 177.33% 167 450.39+
138.65 3264.17  186.67 41.36 78.03 1435.74  1189.89 55.52 933.63
CPK (IU/L) 64 50 134.6+ 89.5+7.78 8050 - 39 46 - 72+27.87 - - 173.5+ 70.33% - 62+45.25 - 395.26+
223.93 180.31 43.19 1536.49
Bill-D (mg/dL) - 0.2 0.27+0.14 1.87+2.71 0.5+0.2 0.2 - 0.33+0.12 16.2 0.38+0.21 0.3 - 4.8+6.09 1.5+0.57 0.2 0.3+0.28 - 1.08+2.86
PTT (sec) 37 28 28.646.81 27.75% 3217+ 21 29 33.33+ 55 28.93+ 27.5+2.12 - 38.67+ 30.58+ - 28.75+ 31.5+0.71 30.09+
2.75 10.44 10.5 6.59 12.42 12.72 2.22 8.07
PT (sec) 13.2 139 10.89+ 15.68+ 12.75+ 125 - 13.2+¢233 24 15.78+ 10.3+0.42 32 17.3+5.58 13.67% - 13.1+ 11.4+0.57 13.51%
2.02 4.04 2.81 12.23 3.57 0.96 6.51
INR 1.06 1.11 0.96+0.12 - 1.08+0.06 - - 1134013 2.05 1.57+1.4 1.03+0.04 17.8 1.74+0.99 1.32+0.34 - - 1.140.13 1.55+2.42

Values are presented as mean * standard deviation. GBM: Glioblastoma, WBC: white blood cells, PMN: polymorphonuclear, HB: hemoglobin, PLT: platelets, BUN: blood urea nitrogen, Cr: creatinine, Na: sodium, K: potassium, Ca: calcium, Alb:
albumin, Mg: magnesium, ESR: erythrocyte sedimentation rate, LDH: lactate dehydrogenase, FDP: Fibrin Degradation Product, AST: aspartate transaminase, ALT: alanine transaminase, ALP: alkaline phosphatase, CPK: creatine kinase, Bill-D:
direct bilirubin, PTT: partial thromboplastin time, PT: prothrombin time.
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Table 4. Imaging findings of the study by case

air space

CT severity score  Halo sign GGO consolidation crazy paving PE
Total 27.53+22.90 3(3.6) 67 (80.7) 74 (89.1) 5(6.1) 19 (22.9)
By case Brain 6.25 0 1 (100) 0 0 0
GBM 12.25 0 1 (100) 1 (100) 0 1 (100)
breast 25.41+21.19 1(8.3) 25 (89.3) 22 (84) 1(8.3) 5 (38.5)
pancreas 36.04+21.83 0 5 (100) 4 (80) 1 (100) 1 (50)
prostate 26.8+22.86 1(20) 4 (66.7) 5 (100) 0 1(25)
skin 40 0 1(100) 1(100) 0 1 (100)
pelvic mass 30 0 1(100) 1 (100) 0 1 (100)
larynx 33.65+49.03 0 3 (100) 3 (100) 0 0
intestine 0.96 0 1 (100) 1 (100) 1(100) 1 (100)
lung 40.08+20.25 1(7.7) 14 (87.5) 14 (100) 1(20) 3 (60)
sarcoma 15.3+20.79 0 2 (100.) 2 (100) 1 (100) 0
osteosarcoma 40 0 1 (100) 1 (100) 0 1 (100)
liver 30.01+£26.43 0 3 (100) 2 (66.7) 0 0
colon 10.21+22.24 0 4 (66.7) 5 (100) 0 2 (50)
esophagus 0.2 0 1 (100) 0 0 0
stomach 46.6715.77 0 3(75) 1 (100) 0 1 (50)
melanoma 0.1+0.08 0 1(50) 2 (100) 0 1 (50)

Values are presented as number (percent) or mean + standard deviation. GGO: ground glass opacity, PE: pleural effusion.

prostatic cancer to the lung. They also showed
that the presence of leukocytosis (OR 6.7, 95%
Cl 3.3-13.7, P<.001), lymphocytopenia (OR 3.1,
95% Cl 1.6-6.1, P = .001) and thrombocytope-
nia (OR 3.4, 95% Cl 1.5-8.1, P = .005) were
found to be associated with increased 30-day
mortality [14]. These data were in line with the
findings of our study. We also showed that
patients with metastatic intestinal cancer and
metastatic prostatic cancer to the lung had the
highest mortality rates. Still, we also reported
higher rates than these two studies.

Another study found the lowest Hb levels in
colon and skin cancer patients. The lowest
platelet levels were also observed in patients
with osteosarcoma and skin cancer. It could be
determined that patients with colon and skin
cancers and osteosarcoma could be at higher
risk of hematologic disorders. Patients with
metastatic cancer to the intestine, GBM, and
pancreas had the lowest sodium, potassium,
and calcium levels. Patients with prostate can-
cer had the highest levels of magnesium com-
pared to others.

A study was performed by Marté and colleagues
in 2020. They assessed the changes in immune
cell subsets in response to COVID-19 in patients
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with solid tumors. By evaluating data of 48
patients, they showed that the early drop in
absolute lymphocyte counts with persistent
lymphopenia and the prolonged total neutro-
phil counts elevation seen in response to corti-
costeroid administration is similar to trends
associated with increased mortality in several
coronavirus studies to include the current
SARS-CoV-2 pandemic. Furthermore, the mor-
tality rate in this study was 20.8% among hospi-
talized patients, with higher rates of brain
tumors [15]. These data are consistent with our
findings. The critical point was that we evaluat-
ed the imaging characteristics of the patients.
It was shown that the mean CT severity score of
all patients was 27.53+22.90. Patients’ most
common radiologic sign was air space consoli-
dation, followed by GGO. The highest CT sever-
ity score was found in patients with stomach
cancetr.

In 2020, Chiaravalli and others our study sug-
gested a possible collateral effect of the COVID
pandemic to bear in mind were the reduced
likelihood of pediatric cancer patients access-
ing referral centers and their consequently
worse chances of a timely diagnosis [16].
Wysocki and colleagues also mentioned that
the mortality rates of patients with solid tumors
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infected with COVID-19 could range from
15-35% and is highest among patients with
longer hospitalization duration [17].

In another study by Madan and others, implica-
tions of COVID-19 on clinical outcomes of can-
cer patients and management of solid tumors
during the pandemic were evaluated. Based on
this study, they suggested an increased mortal-
ity risk and serious clinical events from COVID-
19 infection in cancer patients. However, the
risk of adverse events does not seem to be
increased by cancer therapies [18]. The critical
issue is that our study and previous reports
have shown 24.1% mortality rates in patients.
This rate is not considered significantly higher
compared to patients with solid tumors without
COVID-19 infection. However, it is believed that
special care should be given to patients with
solid tumors.

As shown by Liu and colleagues in 2020, they
investigated data of 216 patients with COVID-
19 with solid tumors. It was indicated that
increasing age, receipt of antitumor treatment
within three months before COVID-19 diagno-
sis, elevated WBC count and dNLR, and having
dyspnea on admission were independent risk
factors for mortality among patients with
COVID-19 and solid tumors. The mortality rate
in this study was 17% which was lower than our
reported rate [19]. It is recommended that
patients with malignant tumors are more prone
to be infected and develop severe infections.
Prevention and control of the pandemic and
ensuring the progress of cancer diagnosis and
treatment is a significant problem in the current
scenario [20]. These data were also in line with
our reports.

Another critical point was that we assessed the
radiologic data of patients. Based on our find-
ings, the mean CT severity score of all patients
was 27.53+22.90. Patients’ most common
radiologic sign was air space consolidation, fol-
lowed by GGO. Ghetti and colleagues reported
that infiltrations in CT scans could significantly
diagnose COVID-19, but different patterns
could be observed in patients with reduced
immune responses [21].

The shortcomings of our study were restricted
study population and duration and not consid-
ering the relative risk factors of mortality among
patients. It is noteworthy that based on our
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study’s results and previous research, special
care should be provided to patients with solid
tumors during the COVID-19 pandemic and in
infected cases. We recommend that further
studies be conducted on larger populations to
evaluate and compare different COVID-19-
related complications in patients with cancer.

Conclusion

The mortality rate in this study was 24.1%. We
also showed that patients with GBM had the
highest hospitalization duration and ICU admis-
sion rates. The mean CT severity score of all
patients was 27.53+22.90. Patients’ most
common radiologic sign was air space consoli-
dation, followed by GGO.
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