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ARTICLE INFO Abstract
Background. Predicting the severity of the COVID-19 infection in patients with leukemia
Article History: would be helpful in the proper management of the infection in these patients. In this
Received: 24 May 2025 regard, this study aimed to identify predictive biomarkers in leukemic patients diagnosed
Revised: 5 Oct 2025 with COVID-19.
Accepted: 8 Oct 2025 Methods. In this retrospective cross-sectional study, the data of 173 leukemic patients
ePublished: 9 Nov 2025 who were diagnosed with COVID-19 were used. These patients were admitted to
Taleghani Hospital in Tehran, Iran, from March 2020 to September 2022.
Keywords: Results. The mean age of patients was 52.1+16.8, ranging from 14 to 87 years. Most of them
e COVID-19 had AML (35.1%), and CKD (19.1%) was the most prevalent underlying disease among
e Leukemia them. The mean time of hospitalization was 16.8 days, and 46.8% of leukemia patients with
e ICU COVID-19 died during hospitalization. The mean level of AST (157.3+82, P<0.018), age

(57.8+15.6, P<0.002), and the rate of HTN (24.1%, P<0.044) were significantly higher in
patients who were admitted to the ICU than in those who were not admitted. The mean age
(P<0.001) and the mean levels of BUN (P<0.001), Cr (P=0.003), CRP (P=0.001), and LDH
(P=0.007) in deceased patients were significantly higher compared to surviving patients
(P<0.05). CKD (P=0.004) and CHF (P<0.001) comorbidity was more prevalent in deceased
patients compared to survivors. Kaplan-Meier survival curves and multivariate Cox
regression models showed significantly lower survival with higher levels of LDH (HR: 1.81,
95% CL: 1.1-0.3, P=0.022) and BUN (HR: 3.04, 95% CL: 1.91-4.83, P<0.001) and older
age (HR: 2.13, 95% CL: 1.36-3.31, P<0.001).

Conclusion. Our findings showed that aging and having some underlying diseases
increase the risk of ICU admission as well as the mortality rate in leukemia patients with
COVID-19.

Practical Implications. The results of this study will be useful in identifying risk factors
in patients who have leukemia and COVID-19 comorbidity.
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Extended Abstract

Background studies highlighted that cancer can significantly

Coronavirus disease 2019 (COVID-19) isadeadly  increase the incidence of severe outcomes of
disease caused by severe acute respiratory syndrome infection, such as admission to the intensive care unit,
coronavirus 2 (SARS-CoV-2). Recently, several DIC, vital organ failure, the need for assisted
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ventilation, and death compared with normal patients.
Predicting the severity of the COVID-19 infection in
patients with leukemia would be helpful in the proper
management of the infection in these patients. In this
regard, this study aimed to identify predictive
biomarkers in leukemic patients diagnosed with
COVID-19.

Methods

In this descriptive cross-sectional study, data of
173 leukemic patients with COVID-19 admitted to
Taleghani Hospital, Tehran, Iran, were used. PCR test
and chest CT scan were employed for the diagnosis of
COVID-19. Laboratory biomarkers including white
blood cell count (WBC), polymorphonuclear count
(PMN), lymphocyte count (LY), hemoglobin (Hb),
platelet count (PIt), lactate dehydrogenase (LDH),
urea, creatinine (Cr), ferritin, C-reactive protein
(CRP), alanine transaminase (ALT), and aspartate
transaminase (AST) were measured on the admission
of patients to the hospital. The Chi-square test was
used to assess the association between two categorical
variables, and Fisher's exact test was used when
needed. To compare two normal variables, the
independent samples t-test was used, and for non-
normal variables, Mann-Whitney U test was used.
Additionally, the Shapiro-Wilk test was used to test
the normality of the data. Multiple logistic regression
was used to evaluate the effect of independent
variables on the severity of the disease (ICU vs. non-
ICU) in patients, and the Adjusted Odds Ratio (AOR)
was used for independent variables that were
significant in bivariate analysis. Based on the fitted
value (probability of ICU) of multiple logistic
regression, adjusted Area under Curve (AUC) was
calculated with associated sensitivity and specificity
determined by the cut-off values obtained from the
Youden index. Bivariate and multiple Cox
proportional hazard regression models were used to
obtain the unadjusted and adjusted hazard ratios.
Independent variables which were significant in the
bivariate Cox proportional regression model were
entered into the multiple versions of the Cox model.
For determining the appropriate cut-off value for
continuous variables which were significantly
associated with patients’ survival status, unadjusted

AUC was used and the best cut-off values were
determined by the Youden index and associated
sensitivity and specificity values were reported. The
unweighted comorbidity method was used to compute
the comorbidity index. The Kaplan Meier method was
used to estimate survival probability. Statistical
analysis was conducted using SPSS software, and the
P-value was set at 0.05.

Results

A total of 173 leukemic patients with a history of
COVID-19 from March 2020 to September 2022 were
included in the present study. Based on the results, 106
patients (61.3%) were male and 67 patients (38.7%)
were female. Additionally, 81 patients (46.8%) died
while 92 patients (53.2%) survived and were
discharged from the hospital, with a mean age of
52.1+16.8. The comorbidities registered in the
patients' electronic records were cirrhosis (0.6%),
CKD (19.1%), HTN (15%), hypothyroidism (4.6%),
DM (12.1%), IHD (7.5%), CVA (0.6%), asthma
(1.2%), and CHF (1.2%). Moreover, the mean
Charlson comorbidity index in patients was 0.6x0.9.
The mean length of hospitalization was 16.9+16.1
days. CKD (19.1%) was the most prevalent
underlying disease among leukemic patients. The
prevalence rates of hematologic disorders were as
follows: acute myeloid leukemia (AML) (35.1%),
multiple myeloma (MM) (17.81%), lymphoma
(19.54%), chronic lymphocytic leukemia (CLL)
(10.35%), chronic myeloid leukemia (CML) (3.5%),
and acute lymphoblastic leukemia (ALL) (8.62%).
Except for the PLT, levels of other laboratory
biomarkers were higher than the normal range,
including WBC count, neutrophil count, lymphocyte
count, ALT, AST, LDH, ferritin, CRP, BUN, and Cr.
Additionally, the mean age (57.8+15.6, P<0.002), the
mean AST level (157.3+82, P<0.018), and the rate of
HTN (24.1%, P<0.044) among patients who were
admitted to the ICU were significantly higher than
among patients who were not admitted. The average
age (P<0.001) and the levels of BUN (P<0.001), Cr
(P=0.003), CRP (P=0.001), and LDH (P=0.007) in
deceased patients were significantly higher compared
to surviving subjects (P<0.05). No significant
differences were found between the deceased and
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surviving patients in systemic inflammation indices
(P>0.05). However, CKD (P=0.004) and CHF
(P<0.001) comorbidity was more prevalent in
deceased patients compared to survivors.

ROC-based analysis was conducted for the
evaluation of survival in terms of systemic
inflammation indices, in which the optimal cut-off
values were obtained as follows: age (>59), BUN
(>20), CRP (>69), LDH (>564), and comorbidities
index (>0.5). Significant AUC level was observed in
respect to age (62.4), BUN (60.4), and LDH (59.3).

Kaplan-Meier survival curves and multivariate
Cox regression models showed significantly lower
survival with higher levels of LDH (HR: 1.81, 95%
CL: 1.1-0.3, P=0.022) and BUN (HR: 3.04, 95% CL.:
1.91-4.83, P<0.001) and older age (HR: 2.13, 95%
CL: 1.36-3.31, P<0.001).

Conclusion
It is apparent that patients with hematologic
malignancy experience a more severe clinical course

of COVID-19, which is mainly related to impairment
of the immune system. Age > 65, male gender, active
malignancy, and underlying disease have been
considered as risk factors for severe COVID-19.
Additionally, monoclonal antibodies and
chemotherapy drugs act as potent immunosuppressive
agents, leading to an increased risk of a severe course
of COVID-19. These patients exhibit short-term
protection after COVID-19 infection due to less
production of antibodies and T-cell exhaustion, which
suggests a lack of long-term immunity and a higher
risk of reinfection. Active immunization and booster
vaccination may be useful; however, the emergence of
new variant of COVID-19 may be challenging and the
response level of subtypes of hematologic malignancy
to the available vaccines needs further studies.
Understanding the changes in these biomarkers and
their monitoring may be helpful in the management of
COVID-19 progression and predicting the outcome of
the disease.
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