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IS This study aimed to investigate the relationship between some liver function tests and red
blood cell parameters with the disease outcome of hospitalized patients with COVID-19 in northern Iran.
[VETEEE This cross-sectional study was conducted on 195 patients with COVID-19 admitted to Razi
Hospital in Rasht (as a corona treatment center) in 2021. Demographic information and laboratory
tests including aspartate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALKP),
prothrombin time (PT), total bilirubin, hemoglobin (Hb), hematocrit (HCT), mean corpuscular volume
(MCV), disease outcome (recovery or death) and duration of hospitalization were recorded. Data analysis
was done in SPSS software, version 26.

(5T The mean age of patients was 58.92+16.39 years. Among patients, 54.4% were female. Mean
age (P<0.001), total bilirubin (P=0.024), and PT (P=0.004) were significantly associated with disease

Keywords: © outcomes. Also, there was a significant relationship between mean Hb (P=0.004) and HCT (P=0.002)
COVID-19, Liver © with patients’ hospitalization length.

fu.nction, Hemoglobin, :  [ZRYTERT] Age, total bilirubin and PT are related to disease outcomes in patients with COVID-19. Also,
Disease outcome " the decrease in Hb and HCT is associated with increased hospitalization length in these patients.

Bl -ooeeennrnrerennnneeeetnneeettta e eeata e eeat e eettaa et etar et eetareeeatar et eata e eeeaar e et enar e eeeaar e et aan e eeaaareeeeata e eeenareeetaraeeeanrreeeetar et ertrteeeeanrneeeenrrteeeeraraeeans =
* Corresponding Author:

Paridokht Karimian, Assistant Professor.
Address: Department of Pathology, Faculty of Medicine, Guilan University of Medical Sciences, Rasht, Iran.
Tel: +98 (13) 3322250
E-Mail: paridokhtkarimian@yahoo.com
Copyright © 2025 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

70



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
mailto:paridokhtkarimian%40yahoo.com?subject=
https://orcid.org/0000-0002-1569-4346
https://orcid.org/0000-0003-0331-1683
https://orcid.org/0009-0009-5154-4933
https://orcid.org/0000-0001-5973-5034
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/JGUMS.34.1.2031.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JGUMS.34.1.2031.1
http://journal.gums.ac.ir/page/115/Open-Access-Policy
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Spring 2025. Vol 34. Num 1

Extended Abstract

Introduction

COVID-19 caused a wide range of clinical symptoms, the
most common of which were fever, dry cough, and fatigue
[3,4]. Severe cases led to severe pneumonia, respiratory and
multi-organ failure, and ultimately death [5]. Liver function
test (LFT) abnormalities are seen in 14-53% of patients as
abnormal levels of aspartate transaminase (AST), alanine
transaminase (ALT), mild elevation of bilirubin and pro-
longed prothrombin time (PT) [6-8]. Elevations in choles-
tatic markers and AST were observed more frequently com-
pared to ALT. These abnormalities were significantly higher
and more common in patients with severe COVID-19 than
in other patients [ 10, 11] and can be an independent predictor
of transfer to the intensive care unit (ICU), disease compli-
cations and death [12]. A study of liver autopsies from 48
patients with severe COVID-19 showed significant vascular
thrombosis with steatosis, hydronephrosis, lobular inflam-
mation and portal fibrosis. This liver injury could occur
through various mechanisms [9, 13, 14]. In patients with
severe forms of the disease, changes in hematological test re-
sults, such as a significant increase in white blood cell count,
a decrease in platelets, and lymphopenia, had been frequent-
ly observed [15]. Moreover, a correlation was observed
between hemoglobin (Hb) levels at admission and disease
progression in COVID-19 patients, with lower hemoglobin
levels being associated with more severe disease progression
and higher mortality. During hospitalization, the incidence of
anemia was 65% in COVID-19 patients admitted to the ICU
and 43% in other patients [17, 18]. Studies on the association
of some LFTs and red blood cell parameters with the final
outcome (recovery versus death) in COVID-19 patients,
especially in Iran, have been limited. Therefore, this study
aimed to investigate the relationship between some labora-
tory factors, such as LFTs and red blood cell parameters, and
the outcome of patients with COVID-19 hospitalized at Razi
Hospital in Rasht, northern Iran.

Methods

This cross-sectional analytical study was conducted on
patients with COVID-19 hospitalized at Razi Hospital in
Rasht, northern Iran, during 2021, whose COVID-19 was
confirmed by RT-PCR testing. Using a convenience sam-
pling method, 195 were included in the study. Demographic
information and some red blood cell parameters, including
Hb, HCT, MCV and some LFTs such as AST, ALT, ALKP,
Total bilirubin and PT, were recorded from the patient’s file.
Patient outcomes were recovery or discharge from the hos-
pital, death, and length of hospitalization. Mean+SD were
used to describe quantitative variables and frequency and
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percentage were used to describe qualitative variables. Sha-
piro-Wilk test was used to check the normality of the data.
Mann-Whitney U test and Spearman correlation test were
used to examine the relationship between quantitative vari-
ables. The significance level was set at 0.05.

Results

In this study, the mean age of the patients was 58.92+16.39
years. Of 195 patients, 106(54.4%) were female, and
89(45.6%) were male. The demographic and clinical infor-
mation of the patients is reported in Table 1. Mortality was
observed in 15.4% of cases (n=30), and recovery in 84.6%
(n=165). None of the data had a normal distribution. The re-
sults of examining the relationship between the studied fac-
tors and the outcome of patients are reported in Table 2.

Conclusion

Overall, the findings of this study showed that age, total
bilirubin, and PT are the risk factors associated with the
outcome of COVID-19 patients. Also, low levels of Hb and
HCT are associated with prolonged hospitalization. There
is no significant association between liver enzyme param-
eters of ALT and AST and the outcome of patients with CO-
VID-19. It is recommended that other prospective studies, if
possible, be designed and implemented using a larger sample
size and other laboratory parameters, paying attention to their
impact on long-term complications in COVID-19 patients.
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Table 1. Demographic/clinical characteristics of patients

Variables Mean+SD Median (IQR) Min Max
Age (y) 58.92+16.32 59 (48, 71) 19 92
Hb 12.02+2.35 12.2 (10.5,13.4) 53 19.5
HCT 37.17+6.45 37.4(33.2,41.7) 17.5 57.8
MCV 87.02+8.97 88.2(83.4,91.8) 60.3 109.3
AST 60.39+53.88 44 (30, 67) 12 365
ALT 41.08+46.82 29 (21, 47) 9 456
ALKP 221.53+164.98 179 (145, 232) 26 1666
Total bilirubin 0.89+0.54 0.8 (0.6, 1.0) 0.2 3.8
PT 13.09+2.06 12.7 (12.0,13.8) 2.7 28
BT G 6.65£5.77 5(3,7) 1 29

hospitalization (day)
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Table 2. Demographic/clinical characteristics of patients based on the disease outcome

Recovered Deceased
Variables P
MeantSD Median (IQR) MeantSD Median (IQR)
Age (y) 56.37+15.75 57 (47.0, 67.5) 72.93+12.43 76 (65.5, 82.0) <0.001
Hb 12.114+2.22 12.2 (10.8,13.4) 11.50+2.97 11 (9.5, 13.3) 0.163
HCT 37.36+6.13 37.8(33.9,41.7) 36.12+8.04 35.5(30.4, 40.8) 0.228
MCV 86.81+8.66 88.2(83.5,91.7) 88.19+10.65 87.7 (82.2,96.6) 0.489
AST 57.58451.81 43.0(28.5, 64.0) 75.87+62.84 55.5(37.2,101.2) 0.078
ALT 40.91+48.88 29.0(21.0, 47.0) 42.00433.89 27.5(19.2, 50.5) 0.785
ALKP 219.19+168.59 178.0(145.0, 231,7) 234.30+145.56 184 (144, 244,7) 0.667
Total bilirubin 0.84+0.42 0.8 (0.6, 1.0) 1.22+0.88 0.9(0.7,1.3) 0.024"
PT 12.96+2.11 12.7 (12.0,13.4) 13.77+1.63 13.3(12.7,14.7) 0.004
Variables No. (%) P
Female 94(88.7) 12(11.3)
Gender 0.086
Male 71(79.8) 18(20.2)
Journal of
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