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Purpose: The study aimed to define the clinical characteristics of coronavirus disease (COVID-19) in cancer patients admitted to the 
emergency service (ES) and to determine the parameters associated with mortality.
Patients and methods: The data of patients with COVID-19 symptoms and solid or hematological malignancies under anticancer 
treatment, who presented to the ES between March 1, 2020, and March 31, 2021, and underwent RT-PCR (Real-Time Polymerase 
Chain Reaction) testing, were evaluated. Demographic, clinical, and laboratory parameters were compared between COVID-19- 
negative and COVID-19-positive groups, as well as between survivor and non-survivor groups in COVID-19-positive patients. 
Parameters associated with poor prognosis and mortality were evaluated in patients with COVID-19.
Results: The study was completed with 468 patients. The COVID-19 positivity ratio is 43.4%. The solid and hematologic malignancy 
ratios are 24.1% and 75.9%, respectively, in the positive group. Age, gender, comorbidities, cancer type, and stage, metastasis, and anti 
cancer treatments are similar between the groups (p>0.05). Contact history (p<0.001), musculoskeletal pain (p = 0.015) are more 
frequent, and CRP (p<0.01), and lactate level (p<0.01) are significantly higher in the COVID-19 group. The mortality rate is 38.4% in 
the COVID-19-positive group. Most of the non-survivors are male patients with advanced age, solid organ malignancy with lung 
metastases, with poorer performance status, low blood pressure and oxygen saturation, tachycardia, and tachypnea (p<0.001). WBC, 
neutrophil, NLR, BUN, phosphorus, AST, GGT, LDH, troponin, fibrinogen, D-Dimer, INR, Ferritin, CRP, PRC, and lactate levels are 
significantly higher, while lymphocyte, calcium, total protein, and albumin levels are lower (p<0.05) in the non-survivor group. These 
parameters were identified as risk factors associated with a poor prognosis.
Conclusion: The availability of biomarkers that predict adverse clinical outcomes of COVID-19 disease in cancer patients may 
enable accurate and timely risk assessment, facilitating the early initiation of appropriate treatment.
Keywords: COVID-19, SARS-CoV-2, cancer, biochemical and hematological biomarkers

Introduction
The novel coronavirus (SARS-CoV-2) made history as the most critical pandemic of the 21st century and was named 
Coronavirus Disease 2019 (COVID-19) by the World Health Organization (WHO). The disease continues to affect our 
health and lives both in our country and in the world. The WHO reported COVID-19 cases in 106 countries and COVID- 
19 deaths in 51 countries in its 2024 global data, emphasizing that the clinical detection of mortality rate was 
underestimated.1 COVID-19 infection can cause a range of clinical presentations, from asymptomatic to respiratory 
failure and even life-threatening severe clinical conditions. The target organ is the lung, and it can cause a severe 
inflammatory response leading to multiple organ failure.2,3 A complete blood count, biochemical analysis, serological 
tests, and blood gas analysis, although non-specific, are included in the diagnostic approach. Typical ground-glass 
opacities and lung infiltrates seen on chest computed tomography (CT) scans may aid in diagnosis. RT-PCR testing of 
upper (nasopharyngeal swab) and lower respiratory tract (sputum, bronchoalveolar lavage, tracheal aspirate) samples is 
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required for definitive diagnosis.2,4 Studies have shown that cancer patients have a high risk of SARS-CoV-2 infection 
and severe COVID-19 clinical course due to the immunosuppressive nature of the disease and the adverse effects of 
treatments on the immune system.5

During the COVID-19 pandemic, emergency services (ES) have been at the forefront of hospital and community- 
based care, playing an undeniable role in diagnosis, evaluation, and treatment. The most challenging diagnosis of 
COVID-19 has been in oncology patients in the ES setting. Unlike the general population, the similarity in the symptoms 
of cancer patients during treatment and disease process, atypical laboratory and radiological findings due to their 
suppressed immune systems, and the presence of existing comorbid diseases caused difficulties in the diagnosis of the 
disease.6,7 Studies have aimed to define the parameters associated with the clinical outcomes of COVID-19 disease in 
cancer patients and to find biomarkers for the prediction of poor prognostic outcomes. In our study, we aimed to define 
the clinical and epidemiologic characteristics of cancer patients diagnosed with COVID-19 disease in the ES and to 
determine the risk factors associated with poor prognosis.

Materials and Methods
Methods
This study was conducted at the ES of Health Sciences University, Dr Abdurrahman Yurtaslan Ankara Oncology 
Training and Research Hospital, between March 1, 2020, and March 31, 2021, in accordance with the principles of 
the Declaration of Helsinki, after obtaining ethics committee approval (2020–12/916). Sampling analysis was performed 
using G*Power 3.1.4 version. Based on the comparison of mortality ratios of hematological and solid malignancies in 
COVID-19 positive patients in the study by Yang et al,8 at least 51 patients should be included in each group for the 
COVID-19 positive patient group. A total of 1271 cancer patients who presented to the ES were retrospectively 
examined.

Patients who were admitted with cardiopulmonary arrest (n=59), who did not undergo RT-PCR testing (n=118), 
cancer patients who underwent RT-PCR testing but were followed up after completing anti-tumor treatment (n=394), and 
cancer patients in the terminal phase whose treatment had been discontinued (n=178) were excluded from the study. Data 
from 522 patients who underwent anti-cancer treatment were obtained. Patients who had already tested positive with 
a PCR test before their ES visit were excluded from the study (n=26). Demographic data, comorbidities, presenting 
symptoms, hematological/solid organ malignancies, disease stages, anti-tumor treatments (chemotherapy, radiotherapy, 
immunotherapy), contact history, vaccination status, vital signs (blood pressure, pulse, respiratory rate, oxygen satura
tion), ECOG PS (Eastern Cooperative Oncology Group Performance Status Scale), laboratory (complete blood count, 
neutrophil/lymphocyte ratio (NLR), biochemical tests, C-reactive protein (CRP), ferritin, D-dimer, procalcitonin (PRC), 
blood gas, troponin) and radiological examinations (chest X-ray, chest CT), RT-PCR test results and patient outcomes 
were obtained from the Hospital Information Management System (HIMS) and ES patient files. Patients with unavailable 
RT-PCR test results (n = 9) and missing laboratory data (n = 19) were excluded, and the study was completed with 468 
patients. Patients were classified as COVID-19 positive and non-COVID-19 negative, and demographic, clinical, and 
laboratory parameters were compared. Mortality-related parameters were analyzed by categorizing patients into two 
groups: survivors and non-survivors.

Statistical Analysis
Data were analyzed using the Statistical Package for Social Sciences, version 25.0 (SPSS Inc., Armonk, NY). The 
normality of numerical data distribution was examined using the Kolmogorov–Smirnov and Shapiro–Wilk normality 
tests. Normally distributed continuous variables were presented as mean and standard deviation, while non-normally 
distributed continuous variables were presented as median and interquartile range (IQR; 25th-75th percentile). 
Qualitative data were expressed as frequency and percentage. The chi-square (χ2) significance test was used to compare 
the proportions between two qualitative parameters. Independent samples t-tests and Mann–Whitney U–tests were used 
to compare numerical variables for parametric or non-parametric distributions. Binary logistic regression analysis was 
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used to analyze variables associated with mortality. The confidence interval was 95%, and the accepted margin of error 
was 5%. A value of P<0.05 was considered statistically significant.

Results
The CONSORT flow diagram of the study is shown in Figure 1. The study evaluated patients undergoing anti-tumor 
treatment who presented to the ES with symptoms of COVID-19. A total of 468 patients who underwent RT-PCR testing 
based on their symptoms and contact history, in accordance with the “Guide for Screening Possible COVID-19 Cases 
Among Outpatients” published by the Ministry of Health of the Turkey Republic in 2020, and whose data were available, 
were included in the study. The COVID-19 positive group (n = 203) consisted of 159 patients with two positive RT-PCR 
tests with a 24-h interval and 44 patients with a negative first RT-PCR test and a positive second RT-PCR test. The 
COVID-19 negative group consisted of 265 patients with two negative RT-PCR tests.

In our study, the ratio of COVID-19 positive patients is determined to be 43.4%. The median age and the gender 
distribution are similar in both groups. Only diabetes mellitus (DM) is more frequent in the COVID-19 group among 
comorbidities accompanying malignancy. The rate of solid organ malignancy in the COVID-19-positive group and the 
COVID-19-negative group is 75.9% and 80.4%, respectively. Figure 2 shows the frequency of solid and hematological 
malignancies in the groups. Age, gender, comorbid conditions, cancer type, cancer stage, metastasis status, and anti- 

Figure 1 The CONSORT flow diagram of the study.
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cancer treatments are similar between groups (p>0.05). The demographic characteristics of the COVID-19 positive and 
COVID-19 negative groups are presented in Table 1.

A history of contact with a COVID-19 patient (p<0.001) and musculoskeletal pain (p = 0.015) are significantly higher 
in the COVID-19 group, as expectedly. The symptoms and contact history of the groups are presented in Table 2, and the 
frequency of symptoms in both groups is illustrated in Figure 3.

In terms of laboratory parameters, WBC, neutrophil, and lymphocyte counts, as well as the neutrophil-to-lymphocyte 
ratio (NLR), total bilirubin, direct bilirubin, D-dimer, INR, and procalcitonin (PCR), were significantly lower in the 
COVID-19-positive group (p < 0.05). Meanwhile, CRP, lactate level, total protein, and albumin were significantly higher 
in the COVID-19 positive group (p<0.05). The patient’s vital signs and laboratory parameters are shown in Table 3. In 
the COVID-19 positive group, 75.4% of patients (n = 153) had ground-glass opacities and consolidated areas consistent 
with COVID-19, 18.7% (n = 38) had atypical findings, and 5.9% (n = 12) had normal findings on chest CT scans.

Figure 2 The distribution of COVID-19 symptoms in COVID-19 positive and negative group.

Table 1 Demographic Characteristics and Cancer-Related Clinical Features of the Patients, Presence of Systemic Disease, 
and Cancer-Related Characteristics

COVID-19 Positive Group (n=203) COVID-19 Negative Group (n=265) P value

Median (IQR) or N/%

Age 64.0 (20.0) 63.0 (20.0) 0.287a

Sex 0.641b

Female 101 (49.8) 125 (47.2)
Male 102 (51.2) 140 (52.8)

Systemic diseases 125 (61.6) 156 (58.9) 0.569b

HT 91 (44.8) 99 (37.4) 0.107b

DM 64 (31.5) 61 (23.0) 0.055b

CAD 15 (7.4) 30 (11.3) 0.159b

CHF 2 (1.0) 3 (1.1) −

COPD 27 (13.3) 34 (12.8) 0.891b

CRD 16 (7.9) 19 (7.2) 0.860b

CVD 4 (2.0) 7 (2.6) 0.635b

Others 4 (2.0) 10 (3.8) 0.288b

(Continued)
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Table 1 (Continued). 

COVID-19 Positive Group (n=203) COVID-19 Negative Group (n=265) P value

Median (IQR) or N/%

Type of cancer 0.258b

Hematological 49 (24.1) 52 (19.6)
Leukemia 17 (8.4) 20 (7.5)

Lymphoma 20 (9.9) 22 (8.3)

MDS 2 (1.0) 3 (1.1)
MM 10 (4.9) 7 (2.6)

Solid 154 (75.9) 213 (80.4)

Head-neck 10 (4.9) 21 (7.9)
Respiratory system 28 (13.8) 36 (13.6)

Gastrointestinal system 48 (23.6) 66 (24.9)

Genitourinary system 35 (17.2) 35 (13.2)
Breast 31 (15.3) 47 (17.7)

Central nervous system 1 (0.5) 4 (1.5)

Unclassified - 4 (1.5)

Stage 0.050b

Indefinite or new diagnosis 46 (22.7) 50 (18.9)

Local advanced 79 (38.9) 81 (30.6)

Metastatic disease 67 (33.0) 108 (40.8)
Advanced-stage metastatic disease 11 (5.4) 26 (9.8)

Metastasis 115 (56.7) 173 (65.3) 0.068b

Lung 43 (21.2) 77 (28.1) 0.069b 

<0.01b 

0.055b 

0.252b 

0.775b

Liver 33 (16.3) 72 (26.3)

Brain 16 (7.9) 36 (13.1)
Bone 37 (18.2) 62 (22.6)

Other 79 (38.9) 111 (40.5)

Surgery for cancer 121 (59.6) 168 (63.4) 0.444b

BMT 2 (1.0) 3 (1.1) -

CT in the previous month 103 (50.7) 141 (53.2) 0.641b

RT in the previous month 76 (37.4) 120 (45.3) 0.090b

Notes: aMann–Whitney U-test, bPearson Chi-square test. 
Abbreviations: HT, Hypertension; DM, Diabetes mellitus; CAD, Coronary arterial disease; CHF, Congestive heart failure; COPD, Chronic obstructive 
pulmonary disease; CRD, Chronic renal disease; CVD, Cerebrovascular disease; MDS, Myelodysplastic syndrome; MM, Multiple myeloma; BMT, Bone marrow 
transplantation; CT, Chemotherapy; RT, Radiotherapy.

Table 2 Contact History of Patients, Duration of Symptoms, and Distribution of COVID-19 Symptoms

COVID-19 Positive 
Group (n=203)

COVID-19 Negative 
Group (n=265)

P* value

N/%

Contact history <0.001
Traveling abroad 2 (1.0) 2 (0.8)

Contact with a COVİD-19 positive patient 36 (17.7) 9 (3.4)

No contact with a COVID-19-positive patient 165 (81.3) 254 (95.8)

(Continued)
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Vaccination programs against SARS-CoV-2 in Turkey began on January 14, 2021, with the inactivated viral cell 
vaccine (CoronaVac®). Our study included vaccination status data from January to February and March, representing the 
last three months. The vaccination rate is low at 5.1% (n=24). One dose (n=8) and two doses (n=16) of the inactivated 
viral vaccine were administered. The number of vaccinated patients in the COVID-19 group was 2.9% (n=6).

In the COVID-19 group, 61.6% (n=125) of patients survived, while 38.4% (n=78) died. In the non-COVID-19 group, 
69.0% (n=183) of patients survived, while 31.0% (n=82) died (Figure 4). Discharge from ES or hospital after 
hospitalization and mortality rates are similar between the two groups (p=0.239). The distribution of patients in the 
groups according to outcomes is shown in Table 4.

Figure 3 The distribution of hematological and solid malignancies in COVID-19 positive and negative group.

Table 2 (Continued). 

COVID-19 Positive 
Group (n=203)

COVID-19 Negative 
Group (n=265)

P* value

N/%

Symptom duration 0.427
0–5 days 171 (84.2) 218 (82.3)

5–10 days 30 (14.8) 40 (15.1)

>10 days 2 (1.0) 7 (2.6)

COVID-19 symptoms

Dyspnea 101 (49.8) 162 (61.1) 0.015
Cough 78 (38.4) 117 (44.2) 0.220

Fever 112 (55.2) 144 (54.3) 0.925

Expectoration 13 (6.4) 11 (4.2) 0.296
Malaise 175 (86.2) 199 (75.1) <0.01
Muscle-joint pain 66 (32.5) 59 (22.3) 0.015
Abdominal pain 11 (5.4) 22 (8.3) 0.276
Nausea-vomiting 27 (13.3) 30 (11.3) 0.569

Diarrhea 19 (9.4) 23 (8.7) 0.871

Loss of taste and/or smell 3 (1.5) 5 (1.9) 0.735
Chest pain 6 (3.0) 5 (1.9) 0.449

General condition disorder 28 (13.8) 60 (22.6) 0.017
Headache 11 (5.4) 8 (3.0) 0.239
Sore throat 12 (5.9) 12 (4.5) 0.531

Note: Bold values indicate p<0.05.
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Table 3 Glasgow Coma Score, Performance Score, Vital Signs, and Laboratory Parameters of the Patients

COVID-19 Positive Group (n=203) COVID-19 Negative Group (n=265) P* value

Median (ÇAA)

Glasgow Coma Scale 15.0 (0.0) 15.0 (0.0) 0.050

ECOG PS score 2.0 (2.0) 2.0 (2.0) 0.173

Systolic blood pressure 110. 0 (20.0) 110. 0 (20.0) 0.992

Diastolic blood pressure 70.0 (20.0) 70.0 (20.0) 0.628

Pulse (min) 100.0 (30.0) 102.0 (28.0) 0.018

Temperature (°C) 37.8 (1.7) 37.8 (1.8) 0.973

Respiratory rate (min) 25.0 (10.0) 26.0 (9.0) 0.658

SpO2 92.0 (8.8) 91.0 (7.0) 0.643

WBC (mm3) 6800.00 (5950.00) 9020.00 (10,775.00) <0.001

HgB (m/dl) 10.9 (3.3) 10.7 (3.1) 0.238

Neutrophile count (mm3) 5300 (5420.00) 6700.00 (9410.00) <0.01

Lymphocyte count (mm3) 720.00 (850.00) 800.00 (820.00) 0.026

Platelet count 180.000 (154.500) 195.000 (198.500) 0.480

NLR 5.8 (8.3) 7.3 (14.8) <0.01

Glucose (mg/dl) 118.0 (47.5) 122.0 (54.0) 0.340

BUN (mg/dl) 20.3 (15.9) 20.1 (19.7) 0.697

Creatinine (mg/dl) 0.81 (0.70) 0.83 (0.62) 0.370

Na (mEq/L) 135.00 (7.0) 134.00 (6.5) 0.149

K (mEq/L) 4.0 (0.9) 4.1 (0. 9) 0.051

Calcium (mg/dl) 8.5 (1.2) 8.5 (1.2) 0.345

Phosphor (mg/dl) 3.2 (1.5) 3.2 (1.6) 0.591

Uric acid (mg/dl) 4.9 (2.8) 5.0 (3.7) 0.446

Total protein (mg/dl) 59.1(15,8) 54.0(14.6) <0.001

Albumin (g/dl) 31.3(10,5) 28.1(9.5) <0.001

ALT (U/L) 20.0 (20.0) 20.0 (24.1) 0.861

AST (U/L) 30.0 (32.0) 31.0 (42.9) 0.948

GGT (U/L) 43.0 (69.5) 51.0 (87.5) 0.198

Amylase (U/L) 48.0 (44.1) 42.7 (46.1) 0.087

Total bilirubin (mg/dl) 0.68 (0.66) 0.87 (0.84) <0.01

Direct bilirubin (mg/dl) 0.14 (0.22) 0.22 (0.45) <0.001

LDH (U/L) 263.00 (218.50) 272.00 (49.00) 0.941

Troponin (ng/mL) 12.0 (43.3) 12.1 (26.8) 0.716

(Continued)
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Non-survivors in the COVID-19 positive group are mostly male (55.1%) with a median age of 67. Among comorbid 
conditions, diabetes mellitus (DM) is the most common (38.5%). In terms of cancer types, mortality rates are highest in 
the gastrointestinal system (26.9%), respiratory system (21.8%), and hematological malignancies (21.8%). Metastasis is 
present in 73.0% of patients, with lung metastasis being the most common one. About 47.4% of the patients had received 
chemotherapy within the last month. About 14.1% have a history of contact with COVID-19. The most common 
symptoms are dyspnea and fever. Thoracic imaging findings are consistent with the disease. They have no vaccination 
history and were admitted to the intensive care unit from the ES. Analysis of laboratory parameters reveals that ECOG 
PS, pulse, respiratory rate, WBC, NLR, BUN, phosphorus, uric acid, AST, total bilirubin, direct bilirubin, LDH, troponin, 
fibrinogen, D-Dimer, INR, ferritin, CRP, PRC, and lactate levels are significantly higher, while blood pressure, SpO2, 
hemoglobin, lymphocyte count, calcium, total protein, and albumin levels are significantly lower in the non-survivor 
group (p<0.05). Table 5 shows the vital signs and laboratory parameters of COVID-19 positive survivors and non- 
survivors.

Table 3 (Continued). 

COVID-19 Positive Group (n=203) COVID-19 Negative Group (n=265) P* value

Median (ÇAA)

Fibrinogen (ng/mL) 314.00 (232.00) 328.00 (335.50) 0.134

D-dimer (ng/mL) 1360.00 (1935.50) 2050.00 (2795.00) <0.001

INR 1.04 (0.27) 1.10 (0.28) <0.01

Ferritin (mL/ng) 392.00 (797.00) 423.00 (1153.50) 0.423

CRP (mg/dl) 124.00 (154.16) 90.00 (149.00) <0.01

Procalcitonin (ng/mL) 0.12(0.64) 0.36(1.8) <0.001

pH 7.36 (0.08) 7.40 (0.10) 0.107

Lactate (mmol/L) 1.9 (1.7) 1.6 (1.1) <0.01

Notes: Bold values indicate p<0.05, * Mann–Whitney U-test. 
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Performance Status Scale; WBC, White blood cell; Hb, Hemoglobin; NLR, 
Neutrophil-lymphocyte ratio; BUN, Blood urea nitrogen; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; GGT, Gamma-glutamyl 
transferase; LDH, Lactate dehydrogenase; INR, International normalized ratio; CRP, C-reactive protein.

Figure 4 The frequencies of survivor and non-survivor patients in COVID-19 positive and negative group.
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Table 4 Distribution of Patients According to Outcomes

COVID-19 
positive group 

(n=203)

COVID-19 
negative group 

(n=265)

P* value

Discharged from Emergency service 14 (6. 9) 21 (7.9) 0.239

Discharged after hospitalization 111 (54.7) 162 (59.3)

Death after hospitalization 78 (38.4) 82 (31.0)

Note: * Pearson chi-square test.

Table 5 Comparison of ECOG PS Score, Vital Signs, and Laboratory Parameters of 
COVID-19-Positive Patients According to Survival

Survivors (n=125) Non-Survivors (n=78) P* value

Median (IQR)

ECOG PS score 1.0 (1.0) 3.0 (0.0) <0.001

Systolic blood pressure (mmHg) 112. 0 (20.0) 110. 0 (28.0) 0.051

Diastolic blood pressure (mmHg) 70.0 (20.0) 63.5 (22.0) <0.001

Pulse (min) 97.5 (24.0) 111.0 (37.0) <0.001

Temperature (°C) 37.8 (1.6) 37.8 (1.7) 0.512

Respiratory rate (min) 23.0 (8.0) 30.0 (10.0) <0.001

SpO2 94.0 (5.0) 86.5 (13.0) <0.001

WBC (mm3) 6295.0 (5530.0) 7627.50 (7723.0) 0.023

HgB (mg/dl) 11.0 (3.4) 10.4 (2.4) 0.011

Neutrophile count (mm3) 4500.0 (4620.0) 6150.0 (6540.0) 0.007

Lymphocyte count (mm3) 900.0 (820.0) 675.0 (750.00) 0.002

Platelet count 192500.0 (143,000.0) 157,500.0 (165,750.0) 0.142

NLR 3.8 (6.2) 8.3 (12.6) <0.001

Glucose (mg/dl) 117.0 (41.0) 121.5 (76.0) 0.673

BUN (mg/dl) 16.3 (11.0) 27.1 (24.8) <0.001

Creatinine (mg/dl) 0.80 (0.60) 0.90 (1.24) 0.160

Na (mEq/L) 134.5 (7.0) 135.0 (8.3) 0.387

K (mEq/L) 4.0 (0.7) 4.1 (1.4) 0.443

Calcium (mg/dl) 8.6 (1.0) 8.1 (1.7) <0.001

Phosphor (mg/dl) 3.1 (1.0) 3.8 (2.3) <0.001

Uric acid (mg/dl) 4.6 (2.5) 5.8 (4.7) 0.031

Total protein (mg/dl) 62.0 (12.8) 54.0 (16.7) <0.001

Albumin (g/dl) 34.0 (9.0) 26.9 (8.7) <0.001

(Continued)
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Discussion
Due to the rapid spread, emergence of new variants, and changing clinical symptoms over time, COVID-19 is considered 
one of the most devastating global health crises of the 21st century. The first case in our country was reported in 
March 2020, and the process was managed using the COVID-19 guidelines prepared and updated by the Ministry of 
Health of the Republic of Turkey.9 Many scientific studies have been published since the outbreak of the pandemic to 
identify high-risk groups and determine clinical and biochemical markers that predict disease and mortality. It is accepted 
that individuals with comorbidities such as cancer, diabetes, hypertension, chronic lung disease, obesity, immune 
deficiencies, and advanced age are at higher risk of developing severe and critical COVID-19 infections.10

The risks associated with cancer itself and the treatments, along with accompanying comorbid conditions, nutritional 
deficiencies, and frequent hospital visits, may increase the risk of contact and infection with COVID-19 in cancer 
patients.11 Some studies compared COVID-19 patients with and without malignancy; survivors and non-survivors of 
cancer patients with COVID-19, and patients under treatment or cured.8,12,13 In this study, we aimed to determine 
mortality-related parameters, examining their demographic, clinical, and laboratory findings in COVID-19 positive and 
negative cancer patients who were receiving anti-tumor treatment.

It has been reported in multicenter studies that cancer patients have worse outcomes (intensive care unit admission, 
need for invasive ventilation, mortality, etc.) and higher COVID-19 incidence than in the general population.14,15 Various 
studies have reported COVID-19 positivity rates ranging from 7.3% to 64.0%.6,7,14–17 In our study, the rate of COVID-19 

Table 5 (Continued). 

Survivors (n=125) Non-Survivors (n=78) P* value

Median (IQR)

ALT (U/L) 19.5 (15.5) 20.5 (30.3) 0.752

AST (U/L) 27.5 (21.9) 37.2 (58.3) 0.034

GGT (U/L) 35.5 (44.5) 66.0 (120.0) <0.001

Amylase (U/L) 49.7 (44.4) 45.0 (45.0) 0.856

Total bilirubin (mg/dl) 0.60 (0.50) 0.74 (0.90) 0.033

Direct bilirubin (mg/dl) 0.12 (0.16) 0.20 (0.50) <0.001

LDH (U/L) 244.5 (129.0) 328.5 (429.0) <0.001

Troponin (ng/mL) 7.5 (12.4) 40.9 (99.4) <0.001

Fibrinogen (ng/mL) 289.0 (234.8) 335.0 (270.3) 0.040

D-dimer (ng/mL) 835.0 (1420.0) 2105.0 (2665.0) <0.001

INR 1.01 (0.20) 1.22 (0.41) <0.001

Ferritin (mL/ng) 305.0 (481.00) 615.0 (1179.3) <0.001

CRP (mg/dl) 64.00 (116.00) 137.5 (113.5) <0.001

Procalcitonin (ng/mL) 0.07 (0.19) 0.47 (2.03) <0.001

pH 7.37 (0.07) 7.37 (0.20) 0.087

Lactate (mmol/L) 1.27 (0.86) 2.05 (1.94) <0.001

Notes: Bold values indicate p<0.05, * Mann–Whitney U-test. 
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Performance Status Scale; WBC, White blood cell; 
Hb, Hemoglobin; NLR, Neutrophil lymphocyte ratio; BUN, Blood urinary nitrogen; ALT, Alanine aminotransferase; 
AST, Aspartate aminotransferase; LDH, Lactate dehşidrohgenez; INR, International normalized ratio; CRP, C-reactive 
protein.
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positivity was found to be 43.4%. This is similar to the rates reported in the literature. The emergence of highly virulent 
variants, the increase in the number of tests, and the reduced implementation of precautions in community life may have 
contributed to the higher positive ratios.

The mean age of cancer patients with COVID-19 has been reported to range from 35 to 73 years, with a higher 
incidence in males in some meta-analyses.13,18–20 Also, male gender is considered one of the highest risk factors for 
COVID-19.7 The findings of our study support the relevant literature.

Previous studies investigating the course and outcomes of COVID-19 in cancer patients have shown that cardiovas
cular and metabolic comorbidities are among the main risk factors for mortality.21 In most studies in the literature, HT is 
the most common comorbidity in COVID-19 patients. In this study, HT and DM are also the most common comorbid
ities. This finding is similar to previous studies in the literature.21–23

According to the literature, COVID-19 is more frequently observed in solid organ malignancies. It has been reported 
that the rates vary between 18.4% and 32.0% for hematological malignancies and between 68.0% and 85.3% for solid 
organ malignancies.22–24 In this study, the rate of COVID-19-positive patients was 24.1% and 75.9% in hematological 
and solid tumors, respectively, which is consistent with the literature.

Cancer patients usually visit health centers more often for treatment, follow-up, and supportive care. Indeed, Yu 
et al25 reported that the risk of contact with a COVID-19-positive patient was twice as high in cancer patients compared 
to the general population. Najjar et al26 reported that 57.2% of patients had a history of contact with an infected person. 
Pascarella et al27 and Shahidsales et al17 reported that the history of contact among cancer patients in the positive group 
was considerably high. In our study, the history of contact was significantly higher in the COVID-19 patient group. 
COVID-19 symptoms in cancer patients are usually similar to those in the general population.27 Fever, dry cough, 
fatigue, and shortness of breath have been reported as the most prevalent symptoms.14,20,28,29 Ferhatoğlu et al30 reported 
that muscle and joint pain (86.2%) and fatigue (67.8%) were significantly more prevalent in the COVID-19 positive 
group. Similarly, in this study, muscle/joint pain was significantly more common in the COVID-19 positive group.

With the emergence of evidence suggesting that biomarkers can be an effective tool in risk assessment, disease 
forecasting, determining prognosis, and predicting mortality, studies with different results for various biomarker 
combinations have been published. Lee et al28 analyzed changes in biochemical and hematological parameters before 
and during infection in cancer patients. Lymphopenia, elevated CRP levels, and hypoalbuminemia were reported as the 
most important biochemical abnormalities for disease diagnosis and prognosis. Kosovalı et al23 found that leukocyte, 
lymphocyte, and ferritin levels were lower, while CRP levels were higher in the COVID-19 positive group. Another 
study reported that anemia, lymphopenia, neutrophilia, thrombocytopenia, and increases in ALT, AST, CRP, creatinine, 
and blood urea levels were associated with severe and critical COVID-19.26 In our study, WBC, neutrophil, lymphocyte, 
and NLR levels were found to be significantly lower in the COVID-19-positive group compared to the COVID-19- 
negative group. On the other hand, CRP, lactate, total protein, and albumin levels were higher. These results are partially 
consistent with the literature. However, hematological and biochemical parameters in cancer patients vary considerably 
due to many factors such as the presence of an underlying tumor, the stage of the disease, and cancer treatment. Due to 
this heterogeneity, even large-scale studies have failed to provide consistent and robust evidence for the diagnosis of the 
disease.31,32

Early reports have shown that cancer patients have higher mortality rates than the general population in COVID-19 
disease. Shahidsales et al17 reported a mortality rate of 41.3%, Iskender et al22 reported 53.2%, Kosovalı et al23 reported 
39.3%, Martin et al33 reported 30%, and El Majzoub et al34 reported 34.8%. In the present study, the mortality rate was 
found to be 38.4%, in line with previous studies. Several studies have identified significant demographic, clinical, and 
biochemical predictors of mortality in cancer patients with COVID-19. Advanced age, male gender, concomitant 
cardiovascular disease, and metabolic comorbidities have been reported as factors associated with mortality in cancer 
patients with COVID-19.2,5,6 Martin et al33 and Raez et al35 found that advanced age, male gender, and DM were 
associated with mortality. In our study, most of the non-survivor patients were older, male, and had metabolic 
comorbidities.

Lee et al28 reported that COVID-19-related mortality varies according to cancer type and that not all cancer patients 
have the same risk profile. The literature reports that patients with hematological malignancies have a poorer prognosis 
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and higher mortality rates than patients with solid organ cancers, and that lung cancer also has a high mortality rate 
among solid malignancies.14,19,36–38 Contrary to these findings, Martin et al33 showed that patients with GI cancer have 
a higher mortality risk compared to other solid tumors. In our study, the mortality rate was found to be higher in patients 
with GI cancer and lung metastases. This finding supports the findings of Martin et al, as opposed to other studies. 
Therefore, the heterogeneity of our patient group and the imbalance in the number of cancer types may have contributed 
to this finding.

Shortness of breath in COVID-19 disease is considered a critical prognostic indicator because it is associated with 
lung involvement and hypoxia.28,39 Dai et al14 reported that 75.7% of patients in the non-surviving group had dyspnea 
and hypoxia. Song et al36 reported that most of the deceased patients were male, elderly, and had dyspnea and high pulse 
rates. El Majzoub et al34 emphasized that mortality was significantly higher in tachypneic patients with dyspnea. In our 
study, all patients in the non-survivor group experienced dyspnea, and this group had significantly higher respiratory rates 
and pulse rates, as well as lower oxygen saturation levels, compared to the survivor group.

Although there are conflicting reports on whether ECOG-PS is a prognostic factor for cancer patients with COVID-19, it 
has been reported that ECOG-PS scores of 3 and above are associated with increased mortality.11,19,24,33 ECOG-PS score 
was higher in the non-survivor group than in the survivor group, consistent with previous reports.

Different parameters have been highlighted in various studies as biomarkers to predict mortality. Hematological 
parameters such as leukocytosis, neutrophilia, lymphopenia, and thrombocytopenia,14,22,26,29,36,40 and biochemical 
parameters such as CRP, PRC, LDH, D-Dimer, troponin, BUN, total and direct bilirubin, ferritin, elevated ALT, AST, 
and low albumin levels19,22,26,29,34,36 have been highlighted as important indicators of mortality.

In summary, we found that lymphocyte count, hemoglobin level, total protein, and albumin were lower, and WBC, 
neutrophil counts, NLR, BUN, phosphorus, uric acid, AST, GGT, total and direct bilirubin, troponin, LDH, D-dimer, 
INR, fibrinogen, INR, ferritin, CRP, PRC, and lactate were high in the non-survivor group. Cancer patients with COVID- 
19 share common epidemiological and clinical characteristics with the general population, but they may also exhibit 
unique clinical features. The nature of the disease, medications, anti-tumor treatments, the stage of the disease and 
metastases, and oncological emergencies (such as tumor lysis syndrome, cardiac dysfunction, metabolic disorders, and 
neutropenic fever) may have contributed to the differences in these laboratory parameters, outcomes, and mortality.

Limitations
Our study is a single-center, retrospective observational study with a relatively small sample size. Patients presented to 
the ES were screened for symptoms and exposure according to the “Possible COVID-19 Case Screening Guide” of our 
country; so, asymptomatic cases may have been missed. Since the study included biomarker values at the time of initial 
admission, pre-infection laboratory values are unknown. Furthermore, our study was conducted based on RT-PCR test 
results; although radiological data were provided, the radiological findings were not used in our analyses. 
A heterogeneity of clinical and laboratory parameters is possible because various cancer types were included. 
Although our vaccination rate was low, it was noted that most of our patients presented before the pre-vaccination 
period in our country.

Conclusion
Laboratory and clinical parameters may help predict morbidity and mortality in cancer patients with COVID-19. More 
prospective, randomized studies are needed to investigate how SARS-CoV-2 interacts with specific cancer subtypes and 
to characterize morbidity and mortality risk in greater detail among COVID-19 patients undergoing different cancer 
treatments. Accurate and timely assessment of patient risk by physicians can enable the early initiation of appropriate 
treatment and the prioritization of patients for hospitalization.

Abbreviations
HT, Hypertension; DM, Diabetes mellitus; CAD, Coronary arterial disease; CHF, Congestive heart failure; COPD, 
Chronic obstructive pulmonary disease; CRD, Chronic renal disease; CVD, Cerebrovascular disease; MDS, 
Myelodysplastic syndrome; MM, Multiple myeloma; BMT, Bone marrow transplantation; CT, Chemotherapy; RT, 
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Radiotherapy; WBC, White blood cell; HgB, Hemoglobin; NLR, Neutrophile-lymphocyte ratio; BUN, Blood urinary 
nitrogen; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; GGT, Gama-glutamyl transferase; LDH, 
Laktat dehydrogenase; INR, International normalized ratio; CRP, C-reactive protein; PS, Performance score.
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