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Abstract

The primary purpose of this study was to evaluate the significance level between the liver damage marker (ALT-AST) levels taken in both periods from individuals 
who came to Ardahan State Hospital before and after the coronavirus disease of 2019 (COVID-19) disease period that appeared in our country in March 2020. 
Patients with chronic viral infections, alcohol use problems, liver cancer, chronic liver disease and cirrhosis were excluded from the study. Considering the period 
of March 2020, which was the first time it was seen in our country, liver marker levels of the same patients were examined in both periods, before and after. 
Statistical significance levels were evaluated and discussed in the literature. It was determined that 68 of 96 individuals (70.8%), whose ALT and AST enzyme levels 
were examined before and after COVID-19, had an increase in ALT and AST levels compared with the pre-COVID-19 period. The COVID-19 pandemic, a new 
era in human life, continues even though it has lost its effect. These effects include the stress of the illness period, the side effects of the medications used and the 
permanent damage caused by the COVID-19 infection. Because of these results, liver checquese and orientation towards a healthy life are of great importance after 
the COVID-19 period. 
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Introduction

Sars Cov 2 virus, which emerged in the Wuhan province of 
China in 2019, is known as COVID-19 because it emerged in 
2019. COVID-19 virus is a viral infection that has caused the 
death of approximately 6,625,000 people worldwide since its 
emergence. In our country, the COVID-19 virus caused the death 
of approximately 101,000 people [1].

The prognosis of most patients (81%) is good, some (14%) are 
severely severe, and a minority (5%) are critically ill [2] . Clinical 
symptoms include severe pneumonia, multiple organ failure 
and respiratory failure [3]. Since there is no effective clinical 
treatment, nearly 30 drug trials have been conducted. Some of 
the drugs in this drug cocktail include steroids, antihistamines, 
receptor blockers, and viral or antibiotics [4]. It is thought that 
such a dangerous disease has direct or indirect effects on the liver 

[5]. Studies of patients affected by COVID-19 have shown that 
in addition to heart damage, gastrointestinal, hepatic and renal 
complications are among the early or long-term effects of the 
disease [6].

Alanine Aminotransferase enzyme (ALT) is an enzyme produced 
by the liver, which is the largest organ in the human body. Another 
name for this enzyme is serum glutamic pyruvic transaminase 
enzyme (SGPT). ALT is an enzyme mainly localised in the liver. 
A damaged liver for any reason causes the circulatory system to 
release more ALT than normal, causing the ALT level to rise. A 
high level of ALT enzyme may indicate a disease in the liver [1,7].

Conditions that damage liver cells, which play an important role 
in metabolic integration, affect ALT levels. Therefore, ALT is a 
marker used to detect damage to liver cells and to diagnose liver 
diseases [7].
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Aspartate aminotransferase (AST) enzyme produced in the liver, 
the largest organ of the human body. Another name for the AST 
enzyme is serum glutamic oxaloacetic transaminase enzyme 
(SGOT). AST, like ALT, is found at low levels in red blood cells, 
muscle, heart, kidney and brain, as well as in the liver. Due to 
cell damage from the liver, which is damaged for any reason, 
more AST than normal is released into the circulation, causing 
the AST level to rise. Elevated AST can be considered as an 
indicator of liver damage, similar the ALT enzyme [1,7].

In addition to basic metabolic functions, the liver produces blood 
clotting factors and clean the blood from toxic substances. Liver 
damage or lack of function, which also has a significant impact on 
the development of the human body's immune system, can cause 
many diseases. Since the activities of ALT and AST enzymes 
alone do not give a definitive result, the results of both values 
should be evaluated together [8]. When AST and ALT values 
are high, diseases such as hepatitis and cirrhosis are thought of 
as the cause of liver damage [9]. In the literature, ALT and AST 
enzymes are also referred to as liver function tests.

Additionally, it was determined that the prevalence of 
patients with cardiomyopathic conditions was high during the 
COVID-19 epidemic. It has been mentioned that this condition 
may increase susceptibility to cardiovascular damage [10,11]. 
COVID-19 infection may increase the incidence of major 
cardiovascular diseases [12]. Therefore, determination of 
troponin levels in clinical diagnosis is considered an important 
marker of myocardial damage in humans and animals [13-
15]. Evaluating hematological data together with biochemical 
analyses is important in determining long-term effects [16,17].

In this study, the change in ALT and AST level values of 
individuals before and after the COVID-19 period, due to 
COVID-19 and its indirect effects, was investigated and 
compared with patients in the previous period [16]. In clinical 
studies, the variability of liver enzyme function markers that 
each patient will show at certain time intervals cannot meet the 
need for diagnosis and treatment alone with a limited number of 
patients. The aim of this study is to investigate the indirect effect 
of the pandemic, which affects the whole world, on liver health.

Material and Methods

All data of this study included ALT-AST analysis data. The study 
was conducted retrospectively with Ardahan Province public 
hospital data. It was approved by Ardahan University Scientific 
Research and Publication Ethics Committee (Date: 04.01.2023, 
protocol no: 2022-2ÖNP-0114). Procedures performed were in 
accordance with the ethical standards of the institutional research 
committee.

Data collection

Demographic data (age, gender, comorbidities) and vital 
parameters of the patients were obtainedfrom the hospital 
information management system. In the study, conditions such 
as gallbladder disease, chronic viral hepatitis, decompensated/
decompensated cirrhosis, biliary disorders, alcohol use disorder, 
primary liver cancer, chronic liver disease, chemotherapy, 
patients associated with immunodeficiency, diabetes mellitus, 
endocrine disorders, and autoimmune diseases were examined, 
which may change the findings of the participants. people were 
excluded. The sample of the study was comprised of individuals 
who applied to Ardahan State Hospital before and after March 
2020, the date when the COVID-19 case was first observed in 
our country, and whose ALT-AST levels were measured in both 
applications. The ALT and AST enzyme data of these samples 
were evaluated by dividing them into the period before and after 
COVID-19.

Statistical analyses

All data were analyzed using the IBM SPSS 20 statistical program. 
While evaluating the study data, the suitability of the data for 
normal distribution was evaluated with the Shapiro-Wilk test. 
When the data showed normal distribution, they were analyzed 
using Student's t-test. A p value of 0.05 was taken as a basis for 
the data obtained to be considered statistically significant.

Results

A total of 96 samples over the age of 40 were randomly selected 
from the data used in the study. Descriptive information regarding 
the sample group included in the study is shown in Table 1.

Table 1. Distribution and demographic data of patients included in the study according to groups

N Ages ALT before COVID-19 ALT after COVID-19 AST before COVID-19 AST after COVID-19

Woman 49 54.87 22.83 27.14 22.64 23.94

Man 47 52.45 22.55 27.84 21.02 22.69

Woman 49 54.87 22.83 27.14 22.64 23.94

Man 47 52.45 22.55 27.84 21.02 22.69

N: number of participants; AST and ALT are U/L

Discussion

It is not known what complications people who have recovered 
from COVID-19 will have in the medium and long term. All 
current estimates must be accompanied by evidence of sequelae. 

In studies conducted to date, it has been mentioned that damage 
such as non-specific systemic inflammation may occur through 
angiotensin converting enzyme-2 [18-20]. In post-COVID-19 
evaluation, organ and dysfunctions due to irregular pro-
inflammatory responses may occur [21,22].
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Studies conducted on COVID-19 patients have mentioned organ 
failure and immune system weakening due to comorbidity, in 
which bacterial and fungal co-infections may develop depending 
on the course of the disease [23]. However, demographic 
factors, older age, and poor prognosis have been described in 
asymptomatic cases. In addition to frequently observed symptoms 
such as expectoration and cough in such patients, gastrointestinal 
findings have also been reported [24].

Shaw and colleagues mentioned the possibility of insidious 
infection and permanent infectivity of pulmonary function 
abnormalities even months later in their follow-up of patients 
after COVID-19 and reported the need to be monitored [25]. In 
another study, they reported autoimmune hepatitis developing 
after COVID-19 vaccination and liver damage through liver 
biopsy taken in their study [26].

Patients with SARS-CoV-2 infection often have varying degrees 
of liver function indices. Reported research shows that ALT, AST 
or both tend to increase to certain degrees with COVID-19. This 
situation also facilitates possible predictions in people who do 
not have severe disease [24,27,28].

In a study conducted by Gameil et al, they mentioned high ALT 
and AST levels in a significant number of survivors in a long-
term clinical biochemical parameter study after COVID-19 
[29]. Meta-analyses in the literature mentioned that the levels 
of hepatic inflammatory markers (AST and ALT) increased [30].

When the data of our study was evaluated, it was observed that 
the COVID-19 pandemic, which significantly affected the world 
and our country, had an effect on the liver both directly and 
indirectly. In the study conducted by Cichoż-Lach and Michalak 
in 2021, in parallel with our study, they reported that the drugs 
used especially in the treatment of COVID-19 caused significant 
hepatic damage [31]. Similarly, the COVID-19 and liver damage 
research conducted by Alqahtani and his colleagues in 2020 
appears to support the results of our study [32].

One of the common mistakes is not paying much attention to 
slight aminotransferase increases. However, the point that should 
not be forgotten is that chronic liver disease is accompanied by 
aminotransferase levels that slightly exceed normal. Moreover, 
in some chronic diseases, these levels remain within the normal 
range [33].

There are many studies in the literature conducted on different 
populations that support our study. Although the enzyme level 
increases in our results are among the reference values, is the 
observed increase an indicator of direct or indirect liver damage 
in the past? Or is it a potential serious side effect of the COVID-19 
vaccine used? [34]. As mentioned in the literature, more studies 
are needed for definitive results, with its pathogenesis not yet 
fully clarified [29].

An increase in the levels of these enzymes, which are liver 

function tests, was observed in individuals whose ALT and 
ALT levels were compared retrospectively before and after the 
COVID-19 period (Figures 1 and 2). Although this increase is 
between the ALT and AST reference values, the increase after 
COVID-19 may bring possible risks.

Figure 1. Scatter plot of ALT values by gender before and after COVID-19. 
(Blue: Male before COVID-19, Orange: Female before COVID-19, Grey: Male 
after COVID-19, Yellow: Female after COVID-19)

Figure 2. Scatter plot of AST values by gender before and after COVID-19. 
(Blue: Male before COVID-19, Orange: Female before COVID-19, Grey: Male 
after COVID-19, Yellow: Female after COVID-19)

Evaluating other factors that will affect the change in ALT and 
AST values within the scope of further research will contribute 
to a more comprehensive interpretation of the findings obtained 
from this study. In addition, since this research is specific to 
Ardahan province, expanding the sample in further studies will 
be more useful to understand the indirect effects of COVID-19.

Conclusion

As a result, the COVID-19 pandemic, which is a new era in 
human life, continues even though it has lost its effect. These 
effects are the stress of the illness period, the side effects of 
the medications used and the permanent damage caused by 
the COVID-19 infection. Due to these results, liver checks and 
orientation towards a healthy life are of great importance after 
the COVID-19 period.



DOI: 10.5455/medscience.2024.04.032Med Science 2024;13(2):395-8

398

Conflict of Interests
The authors declare that there is no conflict of interest in the study.

Financial Disclosure
The authors declare that they have received no financial support for the study.

Ethical Approval
The study was conducted retrospectively with Ardahan Province State Hospital 
Laboratory Operating System data. Approved by Ardahan University Scientific 
Research and Publication Ethics Committee (Date: 04.01.2023, protocol no: 
2022-2ÖNP-0114). This study was presented orally at the 5TH International 
Euroasian Conference on Biological and Chemical Science, November 2022, 
Ankara/Türkiye. 

References

1.	 Fu L, Fei J, Xiang H, et al. Influence factors of death risk among COVID-19 
patients in Wuhan, China: a hospital-based case-cohort study. MedRxiv. 
Published online March 16, 2020. doi: 10.1101/2020.03.13.20035329

2.	 Zhao W, Zhang X, Zhu F, et al. Dynamic changes of liver function indexes 
in patients with different clinical types of COVID-19. Int J Gen Med. 
2022;15:877-84.

3.	 Berat E, COVID-19’lu Hastalarda tedaviye bağlı karaciğer hasarı gelişme 
sıklığı, favipravir bu tabloda ne kadar etkili?. Dicle Med J. 2021;48:338-
43.

4.	 Dong L, Hu S, Gao J. Discovering drugs to treat coronavirus disease 2019 
(COVID-19).Drug Discov Ther. 2020;14:58-60.

5.	 Parohan M, Yaghoubi S. Seraji A. Liver injury is associated with severe 
coronavirus disease 2019 (COVID‐19) infection: a systematic review and 
meta‐analysis of retrospective studies. Hepatol Res. 2020;50:924-35.

6.	 Zhong P, Xu J, Yang D, et al. COVID-19-associated gastrointestinal and 
liver injury: clinical features and potential mechanisms. Signal Transduct 
Target Ther. 2020;5:256.

7.	 Gu J, Han B, Wang J. COVID-19: gastrointestinal manifestations and 
potential fecal–oral transmission. Gastroenterology, 2020;158:1518-9.

8.	 Giannini E, Botta F, Fasoli A, et al. Progressive liver functional 
impairment is associated with an increase in AST/ALT ratio. Dig Dis Sci. 
1999;44:1249-53.

9.	 Kalas MA, Chavez L, Leon M, et al. Abnormal liver enzymes: A review 
for clinicians. World J Hepatol. 2021;13:1688-98.

10.	 Aboughdir M, Kirwin T, Abdul A, et al. Prognostic value of cardiovascular 
biomarkers in COVID-19: a review. Viruses. 2020;12:527.

11.	 Clerkin KJ, Fried A, Raikhelkar J, et al. COVID-19 and cardiovascular 
disease. Circulation. 2020;141:1648-55.

12.	 Smeeth L, Thomas L, Hall J, et al. Risk of myocardial infarction and 
stroke after acute infection or vaccination. N Engl J Med. 2004;351:2611-
8.

13.	 Landesberg G, Shatz V, Akopnik I, et al. Association of cardiac troponin, 
CK-MB, and postoperative myocardial ischemia with long-term survival 
after major vascular surgery. J Am Coll Cardiol. 2003;42:1547-54.

14.	 Ayvazoğlu C, Kızıltepe Ş, Yaşar Ş et al. High sensitivity Cardiac Troponin 
T (hs-cTnT) and I (hs-cTnI) levels in dogs with Dirofilaria immitis. Turk J 
Vet Anim Sci. 2022;46:718-23.

15.	 Ayvazoğlu C, Kızıltepe Ş, Yaşar Ş, et al. Changes in cardiac troponin I 
(cTnI), T (cTnT), and some biochemical parameters in Arabian racehorses 
after training. South African Journal of Animal Science. 2023;53:1.

16.	 Fatih K, Yılmaz S, Musmul Ai et al. COVID-19-related biochemical and 
hematological parameters: a single-center population index study. KOU 
Sag Bil Derg. 2022;8:54-8.

17.	 Ferrari D, Motta A, Strolo M, et al. Routine blood tests as a potential 
diagnostic tool for COVID-19. Clin Chem Lab Med. 2020;58:1095-9.

18.	 Lutchmansingh DD, Knauert M, Antin-Ozerkis DE, et al. A clinic 
blueprint for post-coronavirus disease 2019 RECOVERY: learning from 
the past, looking to the future. Chest. 2021;159:949-58.

19.	 Diao B, Wang C, Wang R, et al. Human kidney is a target for novel 
severe acute respiratory syndrome coronavirus 2 infection. Nat Commun. 
2021;12:2506.

20.	 Misra DP, Agarwal V, Gasparyan AV, et al. Rheumatologists’ perspective 
on coronavirus disease 19 (COVID-19) and potential therapeutic targets. 
Clin Rheumatol. 2020;39:2055-62.

21.	 Hu B, Huang S, Yin L. The cytokine storm and COVID‐19. J Med Virol. 
2021;93:250-6.

22.	 Ye Q, Wang B, Mao J. The pathogenesis and treatment of the Cytokine 
Storm' in COVID-19. J Infect. 2020;80:607-13.

23.	 Chen N, Zhou M, Dong X, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study. Lancet, 2020;395:507-13.

24.	 Kubat GO, Şahin C. Coronavirus dsease-2019 (COVID-19) clinical 
features. KBB ve BBC Dergisi. 2020;28:S14-9.

25.	 Shaw B, Daskareh M, Gholamrezanezhad A. The lingering manifestations 
of COVID-19 during and after convalescence: update on long-term 
pulmonary consequences of coronavirus disease 2019 (COVID-19). 
Radiol Med. 2021;126:40-6.

26.	 Bril F, Al Diffalha S, Dean S, et al. Autoimmune hepatitis developing after 
coronavirus disease 2019 (COVID-19) vaccine: causality or casualty?.J 
Hepatol. 2021;75:222-4.

27.	 Wang Y, Liu S, Liu H, et al. SARS-CoV-2 infection of the liver directly 
contributes to hepatic impairment in patients with COVID-19. J Hepatol. 
2020;73:807-16.

28.	 Wang Q, Zhao H, Liu L, et al. Pattern of liver injury in adult patients 
with COVID-19: a retrospective analysis of 105 patients. Mil Med Res. 
2020;7:28.

29.	 Gameil MA, Marzouk RE, Elsebaie AH, et al. Long-term clinical  and 
biochemical residue after COVID-19 recovery. Egypt Liver J. 2021;11:74.

30.	 Wang J, Cui H, Tang H, Deng X. Gastrointestinal symptoms and 
fecal nucleic acid testing of children with 2019 coronavirus disease: a 
systematic review and meta-analysis. Sci Rep. 2020;10:17846.

31.	 Cichoz-Lach H, Michalak. A. Liver injury in the era of COVID-19. World 
J Gastroenterol. 2021;27:377-90.

32.	 Alqahtani SA, Schattenberg JM. Liver injury in COVID-19: the current 
evidence. United European Gastroenterol J. 2020;8:509-19. 

33.	 Ersoy O. Karaciğer enzim yüksekliğinin değerlendirilmesi. Ank Med J. 
2012;12:129-35. 

34.	 Kono A, Yoshioka  R, Hawk P, et al. A case of severe interstitial lung 
disease after COVID-19 vaccination. QJM. 2021;114:805-6.


