* Journal of Gorgan University e-ISSN: 2008-4080 p-ISSN: 1562-4765
2023 / Vol 25 / No 4

of Medical Sciences OPEN ACCESS

Original Paper

Determination of Lactate Dehydrogenase Serum Levels in Patients
with COVID-2019 and the Factors Affecting Their Mortality in
Chabahar, Iran (2021)

Shahabuddin Mollazaei * 2 | Amirabbas Minaeifar (Ph.D)*? (3]
Mahboubeh Mirhosseini (Ph.D)? {2 @ | sadieh Dehghani Firouzabadi (M.D)®

1 M.Sc Student of Biochemistry, School of Fundamental Sciences, Payame Noor University, Tehran, Iran. 2 Associate Professor, Department of Biology, School of Fundamental Sciences,
Payame Noor University, Tehran, Iran. 3 General Physician, Department of Infectious Diseases & Tropical Medicine, School of Medicine, Shahid Sadoughi University of Medical
Sciences, Yazd, Iran.

Abstract

Background and Objective: Coronavirus disease 2019 (COVID-19) can lead to organ failure by the occurrence of
mechanisms such as increased thrombosis and, subsequently, increased lactate dehydrogenase (LDH). This study was
conducted to determine LDH serum levels in COVID-19 patients and the factors affecting their mortality.

Methods: This descriptive-analytical study was conducted on 212 patients (57 males and 155 females) with COVID-19 with
a mean age of 49.19+10.6 referring to Imam Ali Hospital in Chabahar, Iran during 2021. After obtaining patients’ informed
consent and demographic information, the heparinized peripheral blood sample was taken from them. The LHD levels were
determined using an autoanalyzer.

Results: Twenty-nine (13.67%) patients died. The mean LDH serum level of 29 deceased patients (708.420+96.25 U/L) was
not statistically significant compared to survivors (640.360+96.80 U/L in 183). The comparison between the surviving and
deceased groups showed that 25% of the deceased patients were hospitalized in the intensive care unit (ICU), and 90.90% of
the survivors were hospitalized in the internal ward (P<0.05). All the deceased and 85.85% of the survivors were 40 years old
and above, and this difference was not statistically significant. Furthermore, 24.56% of the deceased were male, 90.32% of
the survivors were female (P<0.05), 22.72% of the deceased had a university education, and 88.69% of the survivors had a
diploma or under-diploma education (P<0.05), and 71.42% of the deceased patients had thin, and 91.37% of the survivors
were overweight (P<0.05).

Conclusion: There was no difference in the LDH serum levels of the COVID-19 survivors and deceased. The age of 40 years
and above, lean and morbidly obese body mass indices, male gender, and the need for hospitalization in the ICU were
determined as risk factors.
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Introduction

C oronavirus disease 2019 (COVID-19) is an infectious
disease that is transmitted through respiratory droplets and
close contact with other individuals. The COVID-19
incubation period is almost 5 days. Eighty percent of patients are
asymptomatic or show mild symptoms. However, in 20% of cases,
severe symptoms such as shortness of breath, cough, fever, and
fatigue, which can culminate in respiratory failure and involvement
of other organs, were observed. COVID-19 accompanies
laboratory changes, such as lymphopenia, thrombocytopenia,
prolonged prothrombin time, increased erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), D-Dimer, creatine kinase
(CK), ferritin, and lactate dehydrogenase (LDH). Through
impaired blood supply and organ failure, COVID-19 can cause the
occurrence of mechanisms such as increased thrombosis and,
consequently, increased LDH. LDH is a hydrogen-transferring
cytoplasmic enzyme that contributes to the oxidation of pyruvate to
lactate at the end of the anaerobic glycolysis pathway or vice versa
using the nicotinamide-adenine dinucleotide (NAD+) receptor.
Increased serum LDH exists under numerous clinical conditions,
such as hemolysis, cancer, severe infections, sepsis, liver diseases,
hematological diseases, and malignancies.

This study was conducted to determine LDH serum levels in
COVID-19 patients and the factors affecting their mortality.

Methods

This descriptive-analytical study was conducted on 212 patients
(57 males and 155 females) with COVID-19 referring to Imam Ali
Hospital, Chabahar, southeast of Iran, in 2021.

Patients with polymerase chain reaction (PCR) confirmed
COVID-19 who had COVID-19 or pseudo-COVID-19 symptoms
(shortness of breath, chest pain or pressure with or without fever of
38°C and above, saturated pulse oxygen level (Sp0,<94%) and one
week had passed since the onset of symptoms in them were visited
by the general doctors of the hospital. In order to carry out PCR,
samples were taken from each patient’s pharynx and nose. The
laboratory unit provided the disease control unit with the PCR-
positive patients’ characteristics to contact the patients and inform
them of the PCR test results; then, the patients were asked to go to
the laboratory of Imam Ali Hospital as soon as possible to receive
blood samples. Afterward, a heparinized peripheral blood sample
was taken from COVID-19 patients in a sitting position. Finally,
the LDH level was measured for each patient.

The heparinized peripheral blood sample was also taken from the
other two groups of COVID-19 patients, including the group
hospitalized in the internal ward and the group hospitalized in the
intensive care unit (ICU), whose PCR tests had already been
positive and who were in the disease inflammatory phase, and their
serum LDH levels were measured. The normal range of LDH
serum levels was considered to be between 313 and 618 U/L.

Results
Twenty-nine (13.67%) patients died, and 183 (86.32%) survived.

The patients’ mean serum LDH level was determined to be
650.26+369.49 U/L. The mean serum LDH level of 29 deceased
patients was determined to be 708.420+96.25 U/L, while this level
was 640.360+96.80 U/L in 183 survivors; this difference was not
statistically significant.

The comparison between the surviving and deceased groups

showed that most of the deceased patients were hospitalized in the
ICU (25%), and most of the survivors were hospitalized in the
internal ward (90.90%) (P<0.036). All the deceased and most of
the survivors (85.85%) were 40 years old and above, and this
difference was not statistically significant. Most of the deceased
(24.56%) were male, and most of the survivors (90.32%) were
female (P<0.005). The majority of the deceased (22.72%) had a
university education, and most of the survivors (88.69%) had a
diploma or under-diploma education (P<0.05). Most of the
deceased patients had lean body mass index (BMI) (71.42%), and
most of the survivors (91.37%) had overweight BMI (P<0.0001).

Conclusion

The LDH level probably cannot indicate the disease severity and
determine COVID-19 prognosis.

The deceased patients consisted of 24.56% males and 9.67%
females. Epidemiological findings reported in different regions
around the world indicate more deaths in males than in females.
This difference could be due to numerous probable factors, such as
higher expression of angiotensin-converting enzyme-2 (ACE 2;
coronavirus receptors) and differences stemming from sex
hormones and the X chromosome in men compared to women.
Moreover, this difference in the number of deaths stems to a large
extent from lifestyle. The high mortality rate in Iranian men with
COVID-19 occurred only in old age. In the current research, all
deaths occurred at the age of 40 and above, and the mortality rate
was higher in men than in women.

Twenty-five percent of deceased patients were hospitalized in the
ICU, and 15.68% of outpatients died. The reason can be attributed
to receiving specialized care and monitoring patients until their
recovery, while this monitoring was lacking in outpatients.

Most of the deceased patients in the present study were morbidly
obese. Studies have mentioned that the mortality rate due to
COVID-19 in individuals with a BMI>40 is 5.1 times, and a BMI
of 35 and above is 3.78 times that of individuals with a normal
BMI. Decreased cardiorespiratory reserve and weak immune
system have been reported as possible mechanisms for increasing
the mortality rate due to COVID-19, and decreased pulmonary
ventilation and increased pulmonary dead space have been reported
as the causes of severe manifestations of COVID-19 in obese
individuals.
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