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Abstract

Background: Coronavirus disease 2019 (COVID-19) pandemic imposes serious problems

to health systems around the world and its rapid expansion makes it difficult to serve

patients with certain health conditions such as cancer patients which might be at high risk

for mortality if they are infected by the severe acute respiratory syndrome coronavirus 2.

Aim: To compare the outcomes of cancer patients admitted due to COVID-19 and

compare them with data of COVID-19 infected patients without a history of cancer.

Methods: In this case-controlled study, 93 healthy people and 92 patients with malig-

nancy admitted for COVID-19 were enrolled. The clinical features and laboratory indi-

cators were assessed at the presentation and both groups were followed-up for

treatment options and outcomes prospectively and compared at the level of P ≤ .05.

Results: COVID-19 related mortality rate in malignant patients was significantly

higher than patients without malignancy (41.3% vs 17.2%, P = .0001). The risk of

death increased significantly in patients with malignancy (OR = 8.4, P = .007) and

mechanical ventilation (OR = 3.3, P = .034) independent of other variables. Fever

(64.5% vs 43.5%, P = .004), chill (35.5% vs 14.1%, P = .001), malaise (49.5% and

30.4%, P = .008), dry cough (51.6% vs 26.1%, P = .0001), and vomiting (17.2% vs

5.4%, P = .012) were reported significantly lower in cancer patients.

Conclusion: The results suggest that cancer patients who were infected by COVID-

19 may present with atypical symptoms are at higher risk of mortality independent

of the demographic data, comorbidities, and treatments.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a severely contiguous infec-

tious disease caused by severe acute respiratory syndrome coronavi-

rus 2 (SARS-CoV-2) reported for the first time at the beginning of

2020 in Wuhan, China. However, less than 3 months later, the world

health organization recognized its spread as a pandemic that influ-

ences all countries on different continents.1 In most clinical scenarios,

COVID-19 presented by mild to moderate self-limiting flue like symp-

toms, however, in some certain populations, COVID-19 infected
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TABLE 1 Characteristics of COVID-19 infected patients with and without malignancy

Malignancy

P-valueNo Yes

Demographic data

Age [median, year] 57 62 .078

Gender Male 56 (60.2%) 55 (59.8%) .952

Female 37 (39.8%) 37 (40.2%)

Comorbidity 50 (53.8%) 33 (35.9%) .014

Number of comorbidities 0 43 (46.2%) 59 (64.1%) .064

1 25 (26.9%) 20 (21.7%)

2 18 (19.4%) 7 (7.6%)

3 6 (6.5%) 6 (6.5%)

4 1 (1.1%) 0

Diabetes mellitus 30 (32.3%) 14 (15.2%) .006

Hypertension 28 (30.1%) 17 (18.5%) .065

IHD/CHF 14 (15.1%) 14 (15.2%) .975

COPD 4 (4.3%) 1 (1.1%) .187

Asthma 2 (2.2%) 0 .251

CKD/ESRD 4 (4.3%) 2 (2.2%) .346

Hepatitis B 0 2 (2.2%) .246

Deep venous thrombosis 0 1 (1.1%) .497

Symptoms

Fatigue 66 (71%) 66 (71.7%) .908

Fever 60 (64.5%) 40 (43.5%) .004

Chill 33 (35.5%) 13 (14.1) .001

Malaise 46 (49.5%) 28 (30.4%) .008

Chest pain 10 (10.8%) 10 (10.9%) .980

Headache 9 (9.7%) 7 (7.6%) .617

Seizure 0 5 (5.4%) .029

Lack of consciousness 3 (3.2%) 15 (16.3%) .003

Dry cough 48 (51.6%) 24 (26.1%) .0001

Productive cough 17 (18.3%) 18 (19.6%) .823

Shortening of breath 82 (88.2%) 73 (79.3%) .104

Hemoptysis 0 3 (3.3%) .079

Sore throat 5 (5.4%) 2 (2.2%) .227

Nausea 21 (22.6%) 13 (14.1%) .138

Vomiting 16 (17.2%) 5 (5.4%) .012

Diarrhea 6 (6.5%) 4 (4.3%) .747

Constipation 1 (1.1%) 4 (4.3%) .211

Gastrointestinal bleeding 0 4 (4.3%) .059

Bowel obstruction 1 (1.1%) 1 (1.1%) 1

Signs

Systolic blood pressure [median, mmHg] 130 120 .0001

Diastolic blood pressure [median, mmHg] 80 75 .0001

Oxygen saturation

Normal 11 (11.8%) 19 (20.9%) .383

O2sat = 90–95% 41 (41.1%) 33 (36.3%)

O2sat = 90–75% 37 (39.8%) 35 (38.5%)
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TABLE 1 (Continued)

Malignancy

P-valueNo Yes

O2sat < 75% 4 (4.3%) 4 (4.4%)

Heart rate

Normal 58 (62.4%) 60 (65.2%) .687

Bradycardia 0 0

Tachycardia 35 (37.6%) 32 (34.8%)

Respiratory rate

Normal 9 (9.7%) 5 (54%) .275

Bradypnea 0 0

Tachypnea 84 (90.3%) 87 (94.6%)

Temperature

Normal 72 (77.4%) 81 (88%) .102

Hypothermia 1 (1.1%) 0

Fever 20 (21.5%) 11 (12%)

Laboratory data

Neutrophil count

Normal 64 (69.6%) 45 (48.9%) .002

Neutropenia 1 (1.1%) 11 (12%)

Neutrophilia 27 (29.3%) 36 (39.1%)

Lymphocyte count

Normal 25 (26.9%) 32 (34.8%) .245

Lymphopenia 68 (73.1%) 60 (65.2%)

Thrombocytopenia 7 (7.5%) 33 (35.9%) .0001

Anemia 20 (21.5%) 34 (97%) .021

Sodium level

Normal 64 (68.8%) 59 (64.1%) .239

Hyponatremia 28 (30.1%) 27 (29.3%)

Hypernatremia 1 (1.1%) 6 (6.6%)

Potassium level

Normal 73 (78.5%) 68 (74.7) .335

Hypokalemia 18 (19.4%) 17 (18.7%)

Hyperkalemia 2 (2.2%) 6 (6.6%)

ESR [mean ± SD, mm/h] 54.5 ± 5.3 63.14 ± 4.8 .605

CRP [median, mg/L] 58.7 89.5 .109

Cr [median, mg/dL] 0.9 0.95 .802

SGOT [median, U/L] 30 33 .171

SGPT [median, U/L] 24.5 29 .404

LDH [median, U/L] 574.5 698.5 .075

Consolidation 54 (58.1%) 51 (57.3%) .917

Ground glass opacity 87 (94.6%) 79 (88.8%) .157

Location of lesions Disseminated 60 (65.3%) 48 (53.9%) .685

Peripheral 21 (22.8) 12 (13.5%)

Bases 7 (7.6%) 19 (21.3%)

Apical 1 (1.1%) 7 (7.9%)

Peribronchovascular distribution 3 (3.3%) 3 (3.%)

(Continues)
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patients experience the severe form of disease leading to a higher

rate of mechanical ventilation, intensive care unit (ICU) admission,

and mortality.2,3 Patients with malignancy especially if they are on

active anti-tumor treatments are among this high-risk population

with a potential fivefold risk of severe events4,5; however, the data

in this context is conflicting and there is evidence clearly demon-

strated no significant effect of recent anticancer therapies on mor-

tality of COVID-19.6-8 Since COVID-19 is a new medical condition

that most health care systems never faced before, data about differ-

ent aspects of it, that is, high-risk population, criteria for admission

of patients, and treatment options are lacking. For example, in Iran,

there is no specific report on the features of cancer patients with

COVID-19 and only two studies reported them as a part of the gen-

eral single institutional studies.9,10 Therefore, along with

institutional-based recommendations on the management of

patients with cancer suffering from COVID-19,11,12 there is a need

to assess the epidemiologic aspects of this medical situation. In this

study, we aimed to assess the clinical features, laboratory values,

treatment options, and outcomes of cancer patients admitted due to

COVID-19 and compare them with data of COVID-19 infected

patients without a history of cancer.

2 | METHODS

This case-control study was performed between February 20, 2020

and May 20, 2020 during the first peak of the COVID-19 pandemic in

COVID-19 specific treatment centers of Mashhad, Iran. Mashhad is

located in northeastern Iran and is the capital of Khorasan Razavi

Province neighboring Afghanistan. With more than 6 million inhabi-

tants, it is the second-most-populated city in Iran. Besides, this town

is visited by millions of Iranian and international travelers monthly due

to the presence of The Holy Shrine of Imam Reza.

The protocol of the study was approved by the Ethics Committee

of Mashhad University of Medical Sciences (IR.MUMS.REC.1399.059)

and a written informed consent form was obtained from the patients

or the legal guardian. Medical documents of patients with malignancy

admitted to the Imam Reza Educational Hospital, the Ghaem

TABLE 1 (Continued)

Malignancy

P-valueNo Yes

Bilaterality 88 (94.6%) 74 (82.2%) .009

Pleural effusion 10 (10.8%) 36 (40.4%) .0001

Lymphadenopathy 9 (9.7%) 20 (22.7%) .017

Calcification 3 (3.2%) 3 (3.4%) 1

COVID-19 treatment data

O2 therapy 91 (97.8%) 82 (91.1%) .06

Antibiotic therapy 92 (98.9%) 89 (98.9%) 1

Steroid therapy 12 (12.9%) 11 (12.4%) 1

Antiviral therapy 56 (60.2%) 51 (57.3%) .690

Mechanical ventilation 10 (10.8%) 21 (23.6%) .021

ICU admission 14 (15.1%) 22 (24.7%) .102

Note: Bold numbers show the p values which are significant at the level of p < .05.

TABLE 2 The characteristics of patients with malignancy

Frequency Percent

Type of cancer

Hematologic cancer 31 33.3

GI cancer 23 24.7

Lung cancer 9 9.7

Breast cancer 8 8.6

Urogenital cancers 6 6.5

Brain tumors 5 5.4

H&N cancer 5 5.4

GYN cancer 3 3.2

Melanoma 1 1.1

Sarcoma 1 1.1

Beast and endometrial cancer 1 1.1

Stage

Metastatic 41 53.9

Nonmetastatic 33 43.9

Relapse 2 2.6

Current status

Follow up 40 44.0

Chemotherapy 35 38.5

Radiotherapy 2 2.2

Targeted therapy 4 4.4

Hormone therapy 6 6.6

New case 4 4.4
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Educational Hospital, and the Shariati Educational Hospital are all affil-

iated to the Mashhad University of Medical Sciences because COVID-

19 were assessed, prospectively. COVID-19 infected patients without

previous history of malignancy from the same units were selected

randomly and matched based on their gender and age. To perform a

randomized selection of the non-malignant patient, they were sorted

based on the date of admission and then were enrolled based on the

computer-generated random number table.

TABLE 3 Stepwise binary logistic
regression on variables predicting the
death in patients with COVID-19

OR 95% CI P-value

Age 1.2 .977 1.079 .301

Gender (male) 1.9 .327 3.684 .881

Comorbidities (yes) .8 .083 8.725 .893

Total number of comorbidities 1.6 .099 27.535 .727

DM (yes) 2 .130 31.423 .614

HTN (yes) .3 .025 5.227 .456

IHD/CHF (yes) .6 .022 17.620 .777

COPD (yes) 4 .062 259.718 .514

Malignancy (yes) 8.4 1.780 39.918 .007

Systolic blood pressure 1.1 .963 1.068 .599

Diastolic blood pressure 1.4 .928 1.086 .921

Moderate/severe hypoxemia (yes) 2.2 .071 12.101 .068

Tachycardia (yes) .418 .112 1.552 .192

Tachypnea (yes) .157 .004 6.577 .331

Fever (yes) 2.9 .309 28.004 .348

Neutropenia (yes) .235 .013 4.277 .328

Neutrophilia (yes) .685 .172 2.728 .591

Lymphopenia (yes) 2.8 .782 10.076 .113

Anemia (yes) .201 .036 1.127 .068

Thrombocytopenia (yes) .278 .065 1.196 .086

Bilateral lung involvement (yes) .160 .017 1.477 .106

O2 therapy (yes) .000 .000 .999

Antibiotic therapy (yes) 2.2 .042 119.259 .691

Steroid therapy (yes) .223 .043 1.150 .073

Antiviral therapy (yes) .698 .191 2.550 .587

Mechanical ventilation (yes) 3.3 1.52 10.35 .001

ICU admission (yes) .269 .053 1.368 .114

Note: Bold numbers show the p values which are significant at the level of p < .05.

TABLE 4 An overview of recent data
on COVID-19 and its impact on patients
with malignancies

Authors Year Country Population ICU admission Mortality rate

Guan et al.14 2019 China Non-cancer (1089)

Cancer (10)

4.8%

30%

1.4%

0

Huang et al.15 2020 China Non-cancer (40)

Cancer (1)

31.7%

0

15%

0

Yang et al.16 2020 China Non-cancer (50)

Cancer (2)

100%

100%

62%

50%

Wang et al.17 2020 China Non-cancer (128)

Cancer (10)

25%

40%

—

Lei et al.18 2020 China Non-cancer (25)

Cancer (9)

40%

55.5%

12%

44.4%

Lee et al.19 2020 UK Cancer (1044) — 28.2%

Erdal et al.13 2021 Turkey Non-cancer (4412)

Cancer (77)

— 1.51%

23.9%

Present study 2020 Iran Non-cancer (93)

Cancer (92)

15.1%

24.7%

17.2%

41.3%
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The COVID-19 was diagnosed based on the presence of signs

and symptoms of severe respiratory illness plus the evidence of lung

involvement on the high-resolution CT (HRCT) of the chest with or

without positive real-time polymerase chain reaction (RT-PCR) test

for COVID-19. The decision to include patients only based on their

HRCT chest was primarily made because of the limited resources in

Iran during the first peak of COVID-19 and not performing the RT-

PCR for all patients and the potential false negative of this procedure.

The demographic data and signs, symptoms, and laboratory tests

result of patients at the presentation were recorded and patients were

followed up until the death or discharge. The primary objectives of

the study were treatment options, mechanical ventilation, ICU admis-

sion, and the final outcome. The time interval between the last onco-

logic treatment and the beginning of COVID-19 was reported in

patients on active oncologic treatments receiving (chemo+/−) radio-

therapy or chemotherapy. The level of O2 saturation on pulse oxime-

try was grouped as normal, mild (O2sat = 90-95%), moderate

(O2sat = 90-75%), and severe (O2sat < 75%) hypoxemia.

The sample size was estimated to be at least 33 COVID-19

infected patients in each group based on the results of Erdal et al.13

who showed that the mortality rates of COVID-19 infected patients

with and without malignancy was 23.9% and 1.5%, respectively; using

n = (Zα/2 + Zβ)2 * (p1(1 − p1) + p2(1 − p2))/(p1 − p2)2 with a confi-

dence interval of 95% and poser of 90%.

Data were analyzed by SPSS-21 using chi-square and Fisher exact

tests for categorical variables and independent t-test for quantitative

data (or Mann-Whitney U test is a nonparametric test in case of the

absence of normal distribution which was tested by Shapiro-Wilk test)

at the level of P ≤ .05. To assess the most parsimonious set of predic-

tors that are most effective in predicting the death [odd ration (OR)],

stepwise binary logistic regression was used.

3 | RESULTS

Between 20 February 2020 and 20 May 2020, 3373 patients with the

diagnosis of COVID-19 were admitted at COVID-19 specific treat-

ment centers of Mashhad, Iran. In this research, 93 non-malignant

patients and 92 patients with malignancy admitted for COVID-19

were enrolled. The rate of positive PCR for COVID-19 was signifi-

cantly higher in non-malignant patients (64% vs 35.1%, P-

value = .0001). Comparing COVID-19 infected malignant patients

with COVID-19 infected patients without malignancy, non-malignant

patients had higher rates of comorbidities (P-value = .014) notably dia-

betes mellitus (P-value = .006). COVID-19 related mortality rate in

malignant patients was significantly higher (41.3% vs 17.2%, P-

value = .0001), however, the cause of death was similar between the

groups mostly due to acute respiratory distress syndrome (50% vs

60%), multiple organ dysfunction syndromes (41.7% vs 40%), and car-

diac arrest (8.3% vs 0%) by P-value = .483. The time interval to admis-

sion after the onset of COVID-19 symptoms in malignant and non-

malignant patients was 7.16 ± 5.3 and 7.01 ± 7 days (P-value = .089).

Also, the duration of admission was the same (medians; 8 vs 6.5 days,

P-value = .155). Table 1 shows characteristics of COVID-19 infected

patients with and without malignancy in detail.

As shown in Table 2, most patients with malignancy suffered from

hematologic and gastrointestinal cancers (33.3% and 24.7%) that

53.9% of them had metastatic disease. In patients on active treatment

(except hormone therapy), the median time interval between the last

oncologic treatment and COVID-19 infection was 20 [95%CI

17-29] days.

Regression analysis showed that the risk of death increased sig-

nificantly in patients with malignancy (OR = 8.4, P = .007) and

mechanical ventilation (OR = 3.3, P-value = .034) independent of

other variables (Table 3).

Subsequently, the stepwise binary logistic regression was per-

formed in COVID-19 infected patients with cancer to define the

predisposing factors of death. However, no factor can predict the out-

come including the type of malignancy, stage of the disease, and

recent oncologic treatment (chemotherapy or radiotherapy, data not

presented).

4 | DISCUSSION

This study aimed to assess the clinical features, laboratory values,

treatment options, and outcomes of cancer patients admitted due to

COVID-19 and compare them with data of COVID-19 infected

patients without a history of cancer. Our results showed that mortal-

ity was significantly higher in cancer patients infected by COVID-19,

although the comorbidities especially diabetes mellitus were more

prevalent in non-malignant patients. Moreover, the probability of pos-

itive PCR for CODIV-19 was significantly higher in non-malignant

patients. Regression analysis showed that the risk of death in COVID-

19 infected patients with malignancy was about nine times more than

other patients. Also, the patients who needed mechanical ventilation

had a significantly higher mortality rate. An overview of recent data

on COVID-19 and its impact on patients with malignancies has been

provided in Table 4.

As stated earlier, there are limited data on the potential inter-

action of COVID-19 and malignancy and its treatments, and this

specific category of COVID-19 infected patients accounts for a

small portion of patients in the recent studies.14,15,20 However,

studies from China, Europe, and the United States proposed the

predisposing role of malignancy on the increased mortality rate of

COVID-19 with higher rates for patients with active cancer receiv-

ing the anti-cancer treatments.4,7,19,21 Although, there is not a gen-

eral agreement in this context with lower mortality rates in cancer

patients with COVID-19.6,17

Our study showed that cancer patients might present less with

typical symptoms of COVID-19 and COVID-19 infected patients with

malignancy reported a lower frequency of fever and dry cough com-

paring previous studies.5,18 However, studies are confirming our

results regarding obscuring the main presentation of COVID-19 in

cancer patients.22 Also, the rate of neutropenia, anemia, and thrombo-

cytopenia which mainly had been the side-effects of chemotherapy
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was higher in our study as expected. Besides, pleural effusion and

lymphadenopathy were reported significantly higher in patients with

malignancy that we believed is related to the underlying malignant

condition.

Our study has some limitations. Due to limited resources during

the first peak of pandemic and special economic conditions of Iran, it

was not possible to do PCR tests for all patients and therefore, we

had to enroll patients only based on pulmonary symptoms and radiog-

raphy. Also, our analyses were based on patients with symptomatic

cancer admitted to COVID-19 specific treatment centers of Mashhad,

and patients who managed in an outpatient setting or were asymp-

tomatic were not included. Therefore, the cohort might not be entirely

representative of all patients with cancer. Patients on an end-of-life

care pathway would be unlikely to be included in the current study.

5 | CONCLUSION

The results suggest that cancer patients who were infected by

COVID-19 are at higher risk of mortality independent of the demo-

graphic data, comorbidities, and treatments. Also, the false-negative

rate of PCR may be higher in COVID-19 infected patients with malig-

nancy and they might present with atypical presentation leading to

delay diagnosis, collectively.
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