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Abstract
Purpose Since cancer patients are at higher risk of COVID-19, the present study was conducted to investigate the epidemiol-
ogy of these patients and identify the affecting risk factors on their mortality.
Methods The present retrospective cohort study was conducted on 66 hospitalized patients with cancer and COVID-19 in 
Hamadan in 2020. In the present study, demographic, clinical, and laboratory information and patients’ outcome were col-
lected through a checklist and its impact on death was assessed. Data were analyzed in SPSS-24 software and the significance 
level of the tests was considered at 5%.
Results The mean (standard deviation (SD)) age of patients was 61.6 (13.5) years. Forty patients (60.6%) were male. Twenty 
and five patients (37.9%) died at the end of study. The results of logistic regression model revealed that the nausea, mechanical 
ventilation, admission to ICU, and length of hospital stay in the ward had a significant impact on the odds of death among 
cancer patients with COVID-19 (p < 0.05).
Conclusion Owing to high mortality rate in cancer patients with COVID-19 and due to underlying diseases and more severe 
clinical symptoms than other patients with coronavirus, these patients need intensive care and specific treatments. However, 
screening these patients and early identifying and vaccinating of them can reduce the mortality rate in these patients.
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Introduction

Cases of pneumonia with unknown causes were first reported 
in Wuhan, China, in December 2019 and a new type of coro-
navirus was identified in January 2020 [1]. The World Health 

Organization (WHO) named it COVID-19 [2]. The WHO 
declared the outbreak of COVID-19 as a pandemic in March 
11, 2020 [3]. The first case of this virus was confirmed in 
Iran on February 19, 2020 [4]. As cancer patients are vul-
nerable populations during the COVID-19 epidemic period 
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and often suffer immunosuppression due to the underlying 
disease and side effects of treatments, this group of patients 
is at risk for opportunistic infections. They also are at greater 
risk of severe complications in the case of being infected with 
a variety of diseases and need to be admitted to the intensive 
care unit (ICU) and the risk of mortality is high in this group 
[5–7]. COVID-19 virus may worsen the condition of patients 
with underlying diseases and even lead to death. Cancer, as 
one of the leading causes of death in the world, has been 
considered a risk factor in patients with COVID-19 [8].

Evidence suggests that cancer patients are more suscep-
tible to COVID-19 than other group of people and the rate 
of mortality in these patients is higher than that in the peo-
ple without a history of cancer [9–11]. Studies on cancer 
patients with COVID-19 suggest that various factors such 
as age, gender, underlying diseases such as hypertension, 
chronic lung disease, and diabetes may affect the death of 
cancer patients with COVID-19 [12–18]. Since few studies 
have been conducted on cancer patients with COVID-19, the 
present study aimed at evaluating the different demographic, 
clinical, and laboratory characteristics of these patients and 
identifying the factors affecting the death of this subgroup 
of population in Hamadan province.

Methods

Study Population

In this retrospective cohort study, 66 hospitalized cancer 
patients with COVID-19 in Hamadan province, the west of 
IRAN, were assessed.

Covariates

Demographic, clinical, and laboratory characteristics of 
patients, including gender, age of diagnosis, clinical symp-
toms, measures taken, underlying diseases, and laboratory 
results were extracted from patients’ medical records. In this 
study, patients with positive real-time reverse transcriptase 
polymerase chain reaction (RT-PCR) on samples from upper 
respiratory nasopharyngeal swabs were enrolled to the study.

Statistical Analysis

Chi-square test was used to compare qualitative variables 
and Student’s t test was used for quantitative variables. 
In this study, death was considered the outcome. Logistic 
regression model was used to estimate the odds ratio (OR) 
of death. Data were analyzed in SPSS-24 software and the 
significance level of the tests was considered at 5%.

Ethics Statement

The proposal of this study was approved by the Institutional 
Review Board (IRB) of Hamadan University of Medical 
Sciences (ethical code: IR.UMSHA.REC.1400.004).

Results

The mean (SD) and median age of patients were 61.6 (13.5) 
and 63 years, respectively (range: 22–94). Forty (60.6%) 
patients were male. Twenty and five (37.9%) patients died 
at the end of study. Table 1 presents other demographic and 
clinical information of patients based on life conditions. The 
results of Table 1 revealed that having nausea, admission to 
ICU, and mechanical ventilation had a significant relation-
ship with life condition in cancer patients with COVID-19 
(p < 0.05). Also, length of hospital stay in patients who died 
in ward was statistically significantly different from that in 
patients who did not die (p = 0.035). In the present study, 
58% of patients had at least one underlying disease other 
than cancer. The most important underlying diseases were 
hypertension (24.4%) and diabetes (21.2%). In the present 
study, the main symptoms in patients were shortness of 
breath (54.5%), fever (48.5%), chills (45.5%), muscle pain 
(36.4%), dry cough (28.8%), sputum cough (25.8%), and 
nausea (22.75%). In the present study, mechanical ventila-
tion, admission to ICU, and oxygen therapy were among the 
measures taken for hospitalized patients, so that 95.5% of 
patients received oxygen therapy, 37.5% received ICU, and 
34.8% received mechanical ventilation. Table 2 presents the 
results of laboratory characteristics of patients based on life 
condition. The results of Table 2 revealed no relationship 
between laboratory characteristics in patients and treatment 
outcome (p > 0.05).

Logistic regression was used to investigate the effect of 
demographic factors, clinical, and laboratory characteris-
tics on the odds ratio of death in these patients (Table 3). 
The results revealed that the variables of nausea, meas-
ure taken, hospitalization site U, and length of hospi-
talization in ward had a significant impact on the odds 
of death in patients with COVID-19, so that admission 
to ICU increased the risk of death by 14 times. Also, in 
patients who were admitted to both ICU and ward, the risk 
of death increased by 17.9 times. In addition, in patients 
with nausea, the odds ratio of death decreased by 41%. 
The odds ratio of death in patients with mechanical venti-
lation and simultaneously admission to ICU and the need 
for mechanical ventilation was 7.5 and 33.6 times more 
than the odds ratio of patients who only needed oxygen 
therapy (Table 3).
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Then, the effect of laboratory characteristics on the 
treatment outcome of cancer patients with COVID-19 was 
examined using a logistic regression model. Its results are 
presented in Table 4. Although the nonstandard results 
of laboratory tests in all measured blood characteris-
tics increased the risk of death in patients in the present 
study, only the variable of lactate dehydrogenase (LDH) 
had a statistically significant effect on death in patients. 
Table 5 presents the frequency distribution of different 
types of cancers in patients with COVID-19 based on 

the outcome of treatment, length of hospital stay, and the 
need for admission to ICU. In the present study, out of 
66 hospitalized patients with cancer, 19.7% had leukemia 
and 80.3% had other cancers. Twenty and five patients 
(37.9%) were admitted to ICU. More than 65% of patients 
had leukemia, breast, colorectal, and lung cancer. In the 
present study, 23.1% of patients with leukemia and 41.5% 
of patients with other cancers were admitted to ICU. The 
mean length of hospital stay in ICU among leukemia 
patients was 8 days. Table 6 presents the distribution of 

Table 1  Demographic and clinical characteristics of cancer patients with COVID-19 according to life condition

Variable Category Alive(n = 41) Died(n = 25) pvalue

Sex Male 23(57.5) 17(42.5) 0.34
Female 18(69.2) 8(30.8)

Resident Rural 6(60.0) 4(40.0) 0.88
Urban 35(62.5) 21(37.5)

Age  < 50 12(75.0) 4(25.0) 0.34
50–70 21(61.8) 13(38.2)
 > 70 8(50.0) 8(50.0)

Cancer type Solid tumors 33(62.3) 20(37.7) 0.96
Hematologic cancers 8(61.5) 5(38.5)

Number of comorbidity 0 18(64.3) 10(35.7) 0.90
1 11(61.1) 7(38.9)
 >  = 2 12(60.0) 8(.040)

Smoking (yes) 2(66.7) 1(33.3) 0.87
Addict (yes) 2(50.0) 2(50.0) 0.61
Lung disease (yes) 3(75.0) 1(25.0) 0.58
Heart disease (yes) 3(60.0) 2(40.0) 0.92
BP (yes) 11(68.8) 5(31.3) 0.53
Diabetic (yes) 7(50.0) 7(50.0) 0.29
Kidney (yes) 1(20.0) 4(80.0) 0.07
Other (yes) 12(63.2) 7(36.8) 0.91
Fever (yes) 18(56.3) 14(43.8) 0.33
Cough (yes) 24(64.9) 13(35.1) 0.36
Diarrhea (yes) 5(83.3) 1(16.7) 0.26
Puke (yes) 13(86.7) 2(13.3) 0.77
Nausea (yes) 4(57.1) 3(42.9) 0.03
Chill (yes) 19(63.3) 11(36.7) 0.88
Asthmatic (yes) 20(55.6) 16(44.4) 0.22
Myalgia (yes) 17(70.8) 7(29.2) 0.27
Oxygen therapy (yes) 38(60.3) 25(39.7) 0.17
Admission to ICU (yes) 7(28.0) 18(72.0)  < 0.001
Mechanical ventilation (yes) 1(4.3) 22(95.7)  < 0.001
Age (mean(SD() 61(14.0) 62.4(12.9) 0.68
Hospitalization length in ICU 

(mean(SD))
6.5(2.2) 5.9(6.1) 0.78

Hospitalization length in ward 
(mean(SD))

6.2(2.6) 4.4(3.3) 0.035

Total hospitalization length (mean(SD)) 7.3(3.3) 7.5(4.4) 0.86
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treatments needed for cancer patients. The results showed 
that out of 42 patients treated, 29 patients (69%) under-
went chemotherapy.

Discussion

Demographic, clinical, and laboratory characteristics of 66 
cancer patients infected with COVID-19 were evaluated in 
the present study and the impact of factors affecting the odds 

ratio of death in these patients was identified using logistic 
regression model.

In the present study, 60.6% of the patients were male. 
The percentage of gender varied in different studies, so 
that percent of male in other studies was between 46 
and 60% [12–18]. Since the rate of cancer is higher in 
males than females [19] and males are more present in 
society than females and are more exposed to this virus, 
the higher rate of infection in males can be justified in 
this study.

Table 2  Results of laboratory 
parameters of cancer patients 
with COVID-19 by life 
condition

Variable Category Alive(n = 41) Died(n = 25) p value

Hemoglobin (g/dl)  < 12 7(53.8) 6(46.2) 0.2
12–16 32(68.1) 15(31.9)
 > 16 19(33.3) 4(66.7)

Lymphocyte (μl)  < 20 19(54.3) 16(45.7) 0.44
20–40 19(70.4) 8(29.6)
 > 40 2(66.7) 1(33.3)

Sodium (NA)  < 135 9(52.9) 8(47.1) 0.53
135–145 30(63.8) 17(36.2)
 > 145 1(100) 0

Potassium (K)  < 3.5 3(60) 2(40) 0.94
3.5–5 37(61.7) 23(38.3)

PTT  <  = 45 32(62.7) 19(37.3) 0.54
 > 45 3(50) 3(50)

ESR (female < 10 and male < 20) yes 12(54.5) 10(45.5) 0.37
no 29(65.9) 15(34.1)

Creatinine (mg/dl)  <  = 1.2 32(65.3) 17(34.7) 0.36
 > 1.2 9(52.9) 8(47.1)

BUN  < 10 5(71.4) 2(28.6) 0.29
10–43 34(64.2) 19(35.8)
 > 43 2(33.3) 4(66.7)

SGOT (AST)  <  = 40 23(65.7) 12(34.3) 0.23
 > 40 12(50) 12(50)

SGPT (ALT)  <  = 40 24(64.9) 13(35.1) 0.35
 > 40 11(52.4) 10(47.6)

ALK-p (IU/L)  <  = 200 18(62.1) 11(37.9) 0.77
 > 200 15(57.7) 11(42.3)

Platelets  < 150 30(61.2) 19(38.8) 0.81
 >  = 150 11(64.7) 35.3)

Hematocrit  < 36 5(50) 5(50) 0.57
36–48 33(67.3) 16(32.7)
 > 48 3(60) 2(40)

Lactate dehydrogenase (LDH) 313–618 21(67.7) 10(32.3) 0.11
 < 313 or > 618 14(60.9) 9(39.1)

White blood cell (WBC)  < 4000 4(80) 1(20) 0.36
4000–12,000 30(57.7) 22(42.3)
 > 12,000 7(77.8) 2(22.2)

Temperature (°C)  <  = 37 19(76) 6(24) 0.09
 > 37 22(55) 18(45)
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In the present study, no significant difference was 
observed between the odds ratio of death in males and 
females, as other studies confirm this result [17, 20]. In this 
study, the mean and median ages of patients were 61.6 and 
63 years, respectively. In studies carried out in European 
countries, the median age of patients was reported between 
64 and 70 years [12–15], and in the study conducted by 
Yang et al. [16] in middle China, the median age of patients 
was 63 years. In most studies in other countries, the age of 
COVID-19 patients was higher than in the present study, and 
only the studies conducted in China have reported results 

similar to those of the present study. The high age of patients 
in other countries may be due to the higher awareness of 
people in these countries and more compliance with health 
protocols. Another reason for the high age of these patients 
in non-Asian countries may be due to the high average age 
of cancer patients in these countries. Also in this study, age 
did not have a significant effect on the risk of death. Other 
studies have achieved this result [16–18].

The mortality rate of this subgroup of patients in the 
present study was 37.8%, which was 42.5% in males and 
30.8% in females. In the studies conducted by Sorouri et al. 

Table 3  Evaluating the effect 
of demographic and clinical 
characteristics based on logistic 
regression model

* Statistically significant

Variable (reference group) Category OR (95% CI)

Gender (female) 1.72 (0.59–4.75)
Age 51–70 (< = 50) 1.93 (0.55–7.62)
Age > 70 (< = 50) 3.1 (0.67–13.41)
Resident (rural) 0.92 (0.23–3.62)
Addict (yes) 1.23 (0.12–14.5)
Smoking (yes) 0.62 (0.21–4.51)
Lung disease (no) 2.11 (0.22–8.31)
Blood pressure (no) 1.70 (0.40–4.82)
Heart disease (no) 1.51 (0.30–3.61)
Diabetic (no) 1.91 (0.67–6.30)
Kidney disease (no) 7.6 (0.81–16.70)
Other disease (no) 0.94 (0.30–2.81)
Diarrhea (yes) 0.32 (0.10–2.71)
Regurgitation (yes) 1.31 (0.31–6.20)
Fever (yes) 1.63 (0.61–4.40)
Asthma (yes) 1.87 (0.67–5.21)
Myalgia (yes) 0.55 (0.21–1.62)
Nausea (yes) 0.59 (0.05–0.92) *

Anorexia (yes) 0.82 (0.10–9.81)
Headache (yes) 0.31 (0.08–2.73)
Dry cough (yes) 0.48 (0.15–1.61)
Coughing (yes) 1.67 (0.55–5.20)
Chill (yes) 0.91 (0.34–2.47)
Number of comorbidity 0

1 1.15 (0.34–3.89)
 >  = 2 1.20 (0.37–3.92)

Measures taken Oxygen therapy 1
Oxygen therapy Mechanical ventila-

tion
7.50 (1.27–44.20) *

Oxygen therapy
& Admission to ICU
& Mechanical ventilation

33.60 (8.17–87.31) *

Hospitalization site Normal ward 1
ICU  14.31(2.75-68.56)*
ICU and Normal ward  17.90(3.84-56.81)*

Total hospitalization length 1.01 (0.93–1.13)
Hospitalization length in ICU 0.98 (0.84–1.14)
Hospitalization length in ward 0.78 (0.61–0.99) *
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[17], Yang et al. [16], Meng et al. [15], Tian et al. [14], 
Omarini et al. [21], and Guarneri [12], the rate of mortality 
was reported at 50.9, 19.5, 29.4, 14, 22, and 33%, respec-
tively. In the study conducted by Liang et al. 39% died [9]. 

Unfortunately, the mortality rate in the present study was 
higher than that in cancer patients with COVID-19 in other 
studies. Also, the mortality rate in all patients with COVID-
19 in Iran has been reported to be 3.4% [22] so the mortality 
rate of this subgroup is much higher than the mortality rate 
in non-cancer patients with COVID-19. Since most of these 
patients underwent chemotherapy, drug interferences or the 
lethality of cancer disease in these patients may be the cause 
of high mortality.

In this study, 58% of patients had at least one under-
lying disease other than cancer. Hypertension, diabetes, 
and heart disease were the main underlying diseases in 

Table 4  Evaluation of the effect of laboratory characteristics on the 
treatment outcome of cancer patients with COVID-19 using logistic 
regression model

* Statistically significant

Variable Category OR(95% CI)

Hemoglobin (g/dl)  < 12 1
12–16 0.55 (0.16–1.91)
 > 16 2.33 (0.31–17.54)

Lymphocyte (μl)  < 20 1
20–40 0.84 (0.11–1.67)
 > 40 1.67 (0.14–20.31)

NA  < 135 1
135–145 0.64 (0.21–1.96)

K 3.5–5 1
 < 3.5 1.07 (0.17–6.91)

Partial thromboplastin time 
(PTT)

 <  = 45 1

 > 45 1.68 (0.31–9.22)
Erythrocyte sedimentation 

rate (ESR) (female < 10 and 
male < 20)

Yes 1

No 1.61 (0.57–4.58)
Creatinine (mg/dl)  <  = 1.2 1

 > 1.2 1.67 (0.55–5.13)
Blood Urea Nitrogen (BUN)  < 10 1

10–43 1.39 (0.25–7.91)
 > 43 5.0 (0.47–52.96)

Aspartate Aminotransferase 
(AST)

 <  = 40 1

 > 40 1.91 (0.68–5.51)
Alanine Aminotransferase (ALT)  <  = 40 1

 > 40 1.68 (0.56–4.97)
Alkaline Phosphatase (ALK-p) 

(IU/L)
 <  = 200 1

 > 200 1.20 (0.41–3.54)
Platelets  < 150 1

 >  = 150 1.16 (0.37–3.66)
Hematocrit  < 36 1

36–48 0.48 (0.12–1.92)
 > 48 1.67 (0.11–5.87)

Lactate dehydrogenase (LDH) 313–618 1
 < 313 or > 618 2.89 (1.19–8.1)*

White blood cell (WBC)  < 4000 1
4000–12,000 2.93 (0.31–28.2)
 > 12,000 2.14 (0.12–16.9)

Temperature( o c)  <  = 37 1
 > 37 2.61 (0.85–7.90)

Table 5  Frequency distribution of patients by type of cancer in term 
of treatment outcome, length of hospitalization and admission to the 
ICU

* The other consists of skin, cervical, liver, kidney, ovarian, thyroid, 
bladder, and esophageal cancer. AML acute myeloid leukemia, CLL 
chronic lymphocytic leukemia, MM multiple myeloma

Cancer type Dead
N (%)

ICU admission
N (%)

Hospi-
talization 
length
Mean(SD)

Solid tumors (n = 53) 20(37.7) 22(41.5) 7.2(4.5)
Breast 5(35.7) 4(28.6) 6.4(4.5)
Gastrointestinal 5(33.3) 7(46.7) 7.0(3.6)
Lung 2(28.6) 3(42.9) 8.9(6.4)
Nasopharynx 1(50) 2(100) 13(9.9)
Prostate 2(66.7) 3(100) 6.7(1.5)
Laryngeal 1(50) 0(0) 6.5(6.4)
Other* 4(40) 3(30) 10(0.0)
   Hematologic can-

cers (n=13)
5(38.5) 3(23.1) 8(4.2)

AML 0(0) 0(0) 4(0.0)
CLL 2(25) 2(25) 8.3(4.5)
MM 2(100) 0(0) 3.5(2.1)
Lymphoma 1(50) 1(50) 9(2.8)

Table 6  Frequency distribution of required therapies in cancer 
patients with COVID-19

Treatment N (%) Hospi-
talization 
length
Mean (SD)

Chemotherapy 29 (69.1) 6.7 (3.7)
Surgery 4 (9.5) 6 (4.2)
Chemoradiotherapy 3 (7.1) 4.3 (3.1)
Mastectomy 3 (7.1) 6.3 (4.9)
Thyroidectomy 1 (2.4) 1 (0)
Radiotherapy 1 (2.4) 11 (0)
Surgery and chemotherapy and 

radiotherapy
1 (2.4) 3 (0)
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the present study. In the studies carried out by Yang et al. 
[16], Meng et al. [15], and Tian et al. [14], hypertension, 
diabetes, and heart disease were the main underlying dis-
eases. In the present study, although having underlying 
diseases increased the risk of death, none of these dis-
eases had a significant impact on death. Most patients in 
the present study might have simultaneously other under-
lying diseases that could increase the rate of mortality in 
these patients. In some studies, the effect of hypertension 
and heart disease on death was significant, so that the risk 
of death increased significantly in these patients [18, 24], 
although in some studies, such as the present study, the 
effect of these underlying diseases was not significant 
level [17].

In the present study, the main symptoms in patients were 
shortness of breath, fever, chills, muscle pain, dry and spu-
tum cough, and nausea, but only nausea had a significant 
effect on the survival of these patients. In the study con-
ducted by Sorouri et al. the main clinical symptoms were 
fever, cough, respiratory problems, and muscle pain, respec-
tively, and only respiratory problems had significant impact 
on death [17]. In the studies conducted by Yang et al. and 
Tian et al. the main symptoms of the disease included fever, 
dry cough, pain, and sputum cough [14, 16]. In the study 
conducted by Zhou et al. cough and fever were reported as 
the most important symptoms of the disease [25]. In some 
studies, these symptoms have been considered a risk fac-
tor for patient survival [9]. In the research carried out by 
Guarneri et al. fever, respiratory problems, and cough were 
reported as the most important symptoms, and respiratory 
problems were the only factor affected the death. Some stud-
ies have confirmed this result [18, 24, 26]. The increased 
incidence of respiratory problems in these patients might be 
due to the simultaneous involvement of these patients with 
lung problems. Hence, necessary tests and screenings are 
needed to identify these symptoms.

In the present study, 19.7% of patients had leukemia and 
80.3% had other cancers. More than 65% of patients had 
leukemia, breast, colorectal, and lung cancers. In the study 
conducted by Lee, more than 47% of patients had breast, 
colorectal, prostate, and lung cancers [18]. Breast, pros-
tate, and colorectal cancers were found in more than 55% 
of patients in the study conducted by Carreiraa in the UK 
[13]. Since the common cancers in different countries are 
somewhat similar to each other, the similarity in prevalence 
of this virus in this type of cancers can be justified.

This study demonstrated that, patients with leukemia were 
at greater risk of death compared to patients with other can-
cers, but the OR of death was not statistically significant. 
In a study conducted by Sorouri et al. 42.28% of patients 
had leukemia, and 54.7% of these patients were admitted 
to the ICU and the mean hospital stay in these patients was 
6.2 days [17]. Yang et al. showed that the OR in patients with  

hematological malignancy was more than 3 times than of 
patients with solid tumors, and this relationship was sig-
nificant [16]. In the study conducted by Lee et al. leukemia 
patients were at greater risk of death than patients with other 
cancers [18]. The difference between the results of the present 
study and results of other studies may be attributed to low 
number of patients with leukemia in this study. In addition, 
patients with leukemia were identified in milder conditions 
than patients with other cancers in the present study, so that 
the number of leukemia patients need to be admitted to ICU 
was lower than the number of other cancers (23.1 vs. 41.5%).

In the present study, the risk of death in patients admitted 
to ICU was 12.58 times than of patients admitted to the ward. 
In addition, the risk of death increased by 26 times in patients 
admitted to both ICU and the normal wards. In a study con-
ducted by Guarneri, the risk of death in ICU patients increased 
by 9 times [12]. In the study conducted by Lee et al. the mor-
tality rate in ICU patients increased by 2.73 times [18].

In this study, 95.5% of patients received oxygen therapy, 
37.5% were admitted to ICU, and 34.8% received mechanical 
ventilation. The risk of death in people who had mechanical 
ventilation in addition to oxygen therapy increased by 7.45 
times, and in patients who received all the three procedures, 
the risk of death was 33.6 times higher than in patients who 
received only oxygen therapy. In the study conducted by 
Yang, 73% received oxygen therapy, 15% received mechani-
cal ventilation, and 15% were admitted to ICU [16]. In the 
study conducted by Guarneri, 35% received oxygen therapy 
and 17% received mechanical ventilation [12]. In Lee et al. the 
risk of death in patients with mechanical ventilation increased 
by 2.73 times [18]. Although the use of mechanical ventilation 
has been recommended to reduce the risk of death, especially 
in patients with respiratory problems [25, 26], in the present 
study out of 23 patients who needed mechanical ventilation, 
only one patient survived and the rest died.

 Present study showed that, nonstandard results of labora-
tory tests in all measured characteristics increased the risk of 
death, but only the variable of LDH had a statistically signifi-
cant effect on death in patients, so that it increased the risk of 
death by 2.89 times. In the study conducted by Yang et al. as 
in the present study, most of the characteristics had a signifi-
cant effect on increasing the OR of death in patients and the 
variable of LDH increased the risk of death by 2.8 times [16].

In Guarneri et al. LDH increased the risk of death, but 
the effect of this variable was not significant [12]. Also, Tian 
et al. showed that the effect of LDH was significant [14]. The 
intracellular enzyme of LDH is widely found in most tis-
sues of body. This enzyme level increases usually after cell 
death and the release of this enzyme into the bloodstream. 
Although LDH is not a specific test alone, its increase along 
with other clinical signs and additional tests is useful in 
diagnosing chronic obstructive pulmonary disease (COPD), 
muscular dystrophy, and pernicious anemia. High levels of 
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LDH in the blood can indicate tissue damage to lungs and 
lung cells and thus increase death. One limitation of the 
present study was missing observations in some clinical and 
laboratory characteristics or lack of measurement of some 
important characteristics in this study. In addition, due to 
the small number of sample, it was impossible to perform 
multivariate analysis to evaluate the effect of factors on treat-
ment outcomes in patients.

Conclusion

Cancer patients with COVID-19 may experience more 
severe form of this disease, since they suffer other underlying 
diseases. Hence, they need special care and need to receive 
specific cancer-related treatments. Therefore, the mortality 
rate in this group of vulnerable population is expected to be 
much higher than the general population. However, screen-
ing of these patients and timely identifying and vaccinating 
of them can reduce the mortality rate in these patients.
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