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Abstract 

Background: coronavirus-19 disease recently emerged as a global pandemic affecting the respiratory 

system. However, during the course of the illness, the disease can directly or indirectly involve other 

body organs including the liver.  

Objectives: This study aimed to determine the incidence of hepatic involvement and its clinical 

significance in COVID-19 patients. 

Patients and Methods: This cross-sectional single-center study was conducted on 112 patients who 

have an infection with Covid 19 (proved by polymerase chain reaction). Depending on infection 

severity, patients were categorized into three groups (according to the guidelines of the Chinese 

National Health Committee): mild, moderate, and severe cases. Blood samples were collected from 

each patient and liver function tests were conducted. Abnormal hepatic enzyme was considered when 

any enzyme (alanine transaminase, aspartate transaminase, and alkaline phosphatase) was more than 

the upper normal laboratory value. Categorical variables were presented as numbers and percentages 

and analyzed with a Chi-square test. A P≤ 0.05 was considered statistically significant. 

Results: Sixty-six patients (58.93%) had normal liver enzymes, while the other 46 (41.07%) had 

abnormal liver enzymes. The mean age of patients with elevated liver enzymes was 45.17±11.93 years 

which was significantly higher than that of normal liver enzymes patients (38.92±13.47 years). In 

severe cases, 45.65% of patients had elevated liver enzyme compared with 43.48% in moderate group 

and 10.87 % in mild group.  

Conclusions: Acute liver injury as indicated by hypertransaminasemia is a frequent finding in 

COVID-19 patients. Elderly patients with moderate to severe COVID-19 are more prone to hepatic 

involvement. 
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Introduction: 

 

Coronavirus-19 infection (COVID-19) was first 

detected in December 2019 in Wuhan, China. As of 

January 2022, 380 million people globally were 

diagnosed with COVID-19 and more than 5 million 

of them died from the disease complications. (1).  

COVID-19 is caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) (1). 

Although the vast majority of patients with this 

infection are either asymptomatic or have mild to 

moderate illness, about 20% of symptomatic patients 

develop severe disease with respiratory distress (2, 

3). 

Despite the fact that the main clinical manifestations 

of this infection have been related to lung injury, 

which is the main cause of death, laboratory tests 

have also shown abnormalities of other organ 

involvement, such as cardiac and liver involvement 

(4, 5). Liver function tests (LFT) abnormalities are 

seen in 14-53% of COVID-19 infection patients,  
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unit (ICU) patients as compared to patients with 

mild to moderate infection (6, 7).  

these findings are more common in intensive care  

Various researches reported a relationship between 

COVID-19 infection severity and the degree of 

hepatic injury. A study from Shanghai showed that 

about 50% of patients have elevated hepatic 

enzymes at hospitalization time, and they have a 

moderate-to-high grade fever when compared with 

the patients with normal LFT (44% vs. 27.4%; p< 

0.035) (8,9).  

There are several proposed mechanisms by which 

COVID-19 can affect the liver. It was reported that 

SARS-CoV could cause direct hepatocyte injury 

rather than inducing cellular stress from hypoxemia 

or cytokines seen in sepsis (11, 12). Autopsy studies 

from infected patients reported that SARS-CoV was 

detectable in 41% of the liver tissue. The 

histopathological findings of biopsy from the liver in 

the infected patients showed hepatocyte injury, 

cellular mitoses, inflammatory cell infiltration, and 

fatty degeneration (13, 14). 

Antibody-dependent enhancement of infection 

(ADE) may occur in patients with COVID-19 

infection. ADE is defined as the interaction of 
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antibody against the virus with the Fc receptor 

and/or complement receptor to increase the ability of 

the virus to enter granulocytes, monocytes, and 

macrophages (15,16).  

A previous study had shown that the levels of 

inflammation induced cytokines like interleukin (IL) 

and tumor necrosis factor (TNF) in patients with 

COVID infection are significantly higher in patients 

with elevated than with normal liver enzymes, which 

might indicate that systemic inflammatory response 

and cytokine storms were risk factors for hepatic 

injury in COVID 19 patients (17) 

It has also been observed that the IL-2-receptor (IL-

2R) and IL-6 in the serum of COVID-19 patients are 

significantly elevated and correlate with infection 

severity (2).  

In addition, lung damage-related hypoxia can 

enhance hepatocyte ischemia and therefore, increase 

the toxic metabolites, which further induce liver 

injury, so the ischemia and hypoxia may be two 

important factors for hepatic injury in patients with 

severe COVID-19 infection. (18- 20). 

 

Patients and Methods:  

We studied 112 patients with confirmed COVID-19 

from the 1st of April to the 1st of August 2021 at 

Baghdad Teaching Hospital. All patients were 

hospitalized and treated in an isolated ward and 

COVID-19 infection was diagnosed with real-time 

PCR and CT scan of the chest. All patients had 

reported no history of hepatic diseases. Patients with 

covid-19 pneumonia were diagnosed as having 

cough, and or dyspnea, as well as a finding of 

groundglass infiltrates on chest CT. Patients taking 

drugs that may affect liver function and those with 

co-morbid conditions such as DM, metabolic 

syndrome, and/ or alcohol consumption were 

excluded from the study.  

Patients Categorization: The studied patients were 

categorized into three groups according to the 

guidelines of the Chinese National Health 

Committee (21): mild cases with normal chest 

imaging, moderate cases, with radiological findings 

of ground glass infiltrates and severe COVID-19 

refers to cases meeting any of the following criteria: 

hypoxemia (SpO2 <94% on room air), a respiratory 

rate >30 breaths/min or pulmonary infiltrates >50%. 

Data collection: A liver function test and complete 

blood count (CBC) were done at the time of 

admission to the hospital. The liver function tests 

included TSB, ALT, AST, and alkaline phosphatase. 

Demographic and clinical data of patients were also 

collected.  

Data Analysis: Our data were analyzed with 

Statistical Package for Social Sciences (SPSS) using 

simple descriptive statistics. Continuous variables 

were expressed as mean± standard deviation (SD), 

while binomial variables were expressed as 

frequency and percentages. Independent student t-

test was used to compare serum levels of ALT, AST, 

and TB. Categorical variables were presented as 

numbers and percentages and analyzed with a Chi-

square test. A P≤ 0.05 was considered statistically 

significant. 

 

Results 

The average age of the patients was 41.49 years, of 

whom 65 patients (58%) were males. Average serum 

AST, ALT, and ALP were 38.71 U/L, 44.95 U/L, 

and 138.31 U/L, respectively. (Table 1). Thirty-

seven patients (33.04%) were found to have severe 

infection, 58 patients (51.79%) had moderate 

infection, and 17 patients (15.17%) with mild 

infection. In total, out of 120 patients, 46 (41.07%) 

had elevated liver enzymes (AST and/or ALT). 

The association of elevated liver enzymes with the 

clinical characteristics 

The mean age of patients with elevated liver 

enzymes was 45.17±11.93 years which was higher 

than the mean age of patients with normal liver 

enzymes (38.92±13.47 years) (P value is 0.013). The 

distribution of gender was comparable between the 

two groups with a no significant difference (p-value: 

0.612). 

 In severe cases, 45.65% of patients had elevated 

liver enzyme compared with 24.24% in the moderate 

group and 33.04% in the mild group (P value is 

significant 0.05).  

Although the AST/ALT ratio was higher in patients 

with elevated than normal liver enzymes (1.28±0.64 

vs. 1.12±0.35), the difference was not significant (P 

value: 0.094).  

 

Table 1: Demographic and Clinical 

characteristics of the patients  
Variables Values 

Age, years 

 Mean±SD 

 Range 

 

41.49±13.17 

16-85 

Gender 

 Male 

 Female 

 

65(58.04%) 

47(41.96%) 

AST (U/L) 

  Mean±SD 

  Range 

 

38.71±16.0 

10-214 

ALT (U/L) 

  Mean±SD 

  Range 

 

44.95±24.49 

10-260 

ALP (U/L) 

  Mean±SD 

  Range 

 

138.31±39.98 

22-400 

TSB, mg/dL 

  Mean±SD 

  Range 

 

0.63±0.27 

 0-4.0 

Severity 

  Mild 

  Moderate 

  Severe 

 

17(15.17%) 

58(51.79%) 

37(33.04%) 

ALT: alanine aminotransferase, AST: aspartate 

aminotransferase, ALP: alkaline phosphatase, TSB: 

total serum bilirubin 
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Table 2: Association of elevated liver enzyme with the clinical characteristics of the patients  
variables Value Patients with normal liver 

enzymes (n=66) 

Patients with elevated liver 

enzymes (n=46) 

p-value 

Age, years 

  Min 

  Max 

  Mean±SD 

 

16 

85 

41.49±13.17 

 

16 

72 

38.92±13.47 

 

26 

85 

45.17±11.93 

 

0.013 

Gender  

  Male 

  Female 

 

65(58.04%) 

47(41.96%) 

 

37(56.06%) 

29(34.94%) 

 

28(60.87%) 

18(39.13%) 

 

0.612 

AST/ALT ratio 

  Min 

  Max 

  Mean±SD 

 

0.23 

3.21 

1.19±0.5 

 

0.62 

3.15 

1.12±0.35 

 

0.23 

3.21 

1.28±0.64 

 

 

0.094 

Severity 

  Mild 

  Moderate 

  Severe 

 

17(15.17%) 

58(51.79%) 

37(33.04%) 

 

12(18.18%) 

38(57.58%) 

16(24.24%) 

 

5(10.87%) 

20(43.48%) 

21(45.65%) 

 

0.04 

ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: alkaline phosphatase,  

 

Discussion 

In our study, we reported that 46 (41) out of 112 

patients with COVID-19 infection had elevated liver 

enzymes. A retrospective investigation of 148 

patients with confirmed COVID-19 was undertaken 

by Fan et al, which showed that increased 

transaminases were found in 37.2% of patients 

which was very close to our results. Cai et al. also 

reported that 41% of patients had abnormal liver 

enzymes due to liver injury on presentation to the 

hospital; however, throughout their stay in the 

hospital, 76.3% of patients experienced abnormal 

liver tests. (30). In the US, Singh et al. underwent 

multi-center research to verify the clinical 

characteristics of COVID-19 patients; he elevated 

ALT elevations in about 50% of the patients (22).  In 

addition, Xie et al. conducted a retrospective study 

of 79 COVID-19 patients in China, Thirty-one 

(31.6%) patients had increased ALT levels, while 

35.4% of patients had increased AST levels, and 

5.1% had elevated bilirubin, the hospital stay was 

longer for the patients with elevated transaminases 

than patients with normal liver function test, (15.4 

versus 11.4 days) (23).  

A much lower rate of elevated liver enzyme was 

reported by some studies. A report from China by 

Zhang et al. who carried out a case-control study of 

234 patients consisting of 115 patients with COVI-

19 and 119 patients admitted with community-

acquired pneumonia (CAP), on admission, elevated 

ALT was seen in 9.57% of patients while 6.14% in 

CAP patients (24).  

The variation in the prevalence of abnormal liver 

function in different studies can be attributed to 

several factors, the most important of which are the 

age of the patients, the presence of comorbidities, 

the rate of mild to severe cases, the male-female 

ratio, and the treatment received. 

In the present study, the mean age of patients with 

elevated transaminases was significantly higher than 

those with normal liver enzymes (45.17±11.93 years 

versus 38.92±13.47, p-value is significant). This is 

discordant with an Iranian study on 279 patients in 

which the authors reported that patients with 

elevated liver enzymes had younger ages (54.29 ± 

15.76 years)  than those with normal liver enzymes 

(59.79 ± 17.06 years) (25).  

The most interesting finding in the present study was 

higher frequency of patients who have severe and 

moderate than patient those have mild COVID 

infection (45.65% versus 43.48% versus 10.87%, p 

value is 0.04). These results were partially in line 

with many previous studies. In China also, Zhang et 

al. found that The mean ALT level in severe 

COVID-19 patients was higher than in mild disease 

(37.87 ± 32.17 U/L , 21.22 ± 12.67 U/L, respectively 

), and mean total bilirubin level was higher in severe 

COVID-19 disease than in mild disease 

(14.12 ± 6.37 μmol/L vs 10.27 ± 4.26 

μmol/L, p< 0.001) (24). In another study, Omrani-

Nava et al. compared the liver enzymes in 97 Iranian 

patients with COVID-19 with 186 healthy subjects; 

there was a significant association between the 

disease severity and AST / ALT ratio.  The risk of 

admission to intensive care units was strongly 

associated with increased levels of AST as well as 

total bilirubin level (26). 

 

Conclusion  

Acute liver injury as indicated by 

hypertansaminasemia is a frequent finding in the 

Covid19 patients. Elderly patients with moderate to 

severe COVID-19 infection are more prone to 

hepatic involvement.  

 

Acknowledgments  

We thank all the staff of the COVID-19 unit in 

Baghdad Teaching Hospital for their support during 

the pandemic  

Author contributions: 

Both authors contributed to designing this research, 

acquisition and analysis of data, drafting and 

revising it critically and approval of the final version 

for publication.  

 

 



Hypertransaminasemia: Incidence and its clinical correlations in patients with                          Rabah H. Asreah 

 COVID-19 infection  

 

J Fac Med Baghdad                                                          257                                                      Vol.65 No. 4, 2023 

Authors' declaration: 

Conflicts of Interest: The authors declare no conflict 

of interest. 

We confirm that all the Figures and Tables in the 

manuscript belong to the current study. Besides, the 

Figures and images, which do not belong to the 

current study, have been given permission for re-

publication attached to the manuscript. Authors sign 

on ethical consideration’s approval-Ethical 

Clearance: The project was approved by the local 

ethical committee in Baghdad teaching hospital  

 

References  

1. Pawlotsky J. COVID-19 and the liver-related 

deaths to come. Nat Rev Gastroenterol Hapatol 

2020; 10.1038 https://doi.org/10.1038/s41575-020-

0328-2 

2. Zhu N, Zhang D, Wang W, et al. A Novel 

Coronavirus from Patients with Pneumonia in 

China, 2019. N Engl J Med. 2020;382(8):727-733. 

https://doi.org/10.1056/NEJMoa2001017  

3. 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. The Lancet. 2020; 39:507-513. 

https://doi.org/10.1016/S0140-6736(20)30211-7  

4. Wang D, Hu B, Hu C, Zhu F, Liu X, J Z. Clinical 

Characteristics of 138 Hospitalized Patients with 

2019 Novel Coronavirus-Infected Pneumonia in 

Wuhan, China. JAMA. 2020;323(11):1061-1069. 

https://doi.org/10.1001/jama.2020.1585  

5. Liu Y, Yang Y, Zhang C, et al. Clinical and 

biochemical indexes from 2019-nCoV infected 

patients linked to viral loads and lung injury. Sci 

China Life Sci. 2020A; 63(3):364-374. 

https://doi.org/10.1007/s11427-020-1643-8  

6. Shi H, Han X, Jiang N. Radiological findings from 

81 patients with COVID-19 pneumonia in Wuhan, 

China: a descriptive study.. Lancet Infect Dis 

2020;3099 (20)30086-4. 

https://doi.org/10.1016/S1473-3099(20)30086-4  

 7. Liu F, Long X, Zou W, et al. Highly ACE2 

expression in pancreas may cause pancreas damage 

after SARS-CoV-2 infection. Clin Gastroenterol 

Hepatol. 2020 Aug; 18(9):2128-2130. 

https://doi.org/10.1016/j.cgh.2020.04.040  

8. Fan Z, Chen L, Li J, et al. Clinical Features of 

COVID-19 related liver damage. Clin Gastroenterol 

Hepatol. 2020 Jun;18(7):1561-1566 

https://doi.org/10.1016/j.cgh.2020.04.002  

9. Zhang C, Shi L and Wang FS. Liver injury in 

COVID-19: Management and challenges. Lancet 

Gastroenterol Hepatol 2020; 5: 428-430.  

https://doi.org/10.1016/S2468-1253(20)30057-1  

10. Li L, Li S, Xu M, et al. Risk factors related to 

hepatic injury in patients with corona virus disease 

2019. medRxiv Preprint 10 March 2020: 2020.2002 

https://doi.org/10.1101/2020.02.28.20028514  

11. Alqahtani S, Schattenberg JM. Liver injury in 

COVID-19: the current evidence. United Eur 

Gastroenterol J 2020;8(5):511-519. 

https://doi.org/10.1177/2050640620924157  

12. Yang Z, Xu M, Yi JQ, et al. Clinical 

characteristics and mechanism of liver damage in 

patients with severe acute respiratory syndrome. 

Hepatobiliary Pancreat Dis Int 2005; 4: 60-63. 

 13. Farcas GA, Poutanen SM, Mazzulli T, et al. 

Fatal severe acute respiratory syndrome is 

associated with multiorgan involvement by 

coronavirus. J Infect Dis 2005; 191:193-197 

https://doi.org/10.1086/426870  

14. Xu Z, Shi L, Wang Y, et al. Pathological findings 

of COVID-19 associated with acute respiratory 

distress syndrome.Lancet Respir Med 2020; 8: 420-

422.https://doi.org/10.1016/S2213-2600(20)30076-X   

15. Tirado SM, Yoon KJ. Antibody‐ dependent 

enhancement of virus infection and disease. Viral 

Immunol. 2003;16(1):69‐ 86.   

https://doi.org/10.1089/088282403763635465  

16. Wang SF, Tseng SP, Yen CH, et al. Antibody‐
dependent SARS coronavirus infection is mediated 

by antibodies against spike proteins. Biochem 

Biophys Res Commun. 2014;451(2):208‐ 214. 

https://doi.org/10.1016/j.bbrc.2014.07.090  

17. Tian D, Ye Q. Hepatic complications of COVID-

19 and its treatment. J Med Virol 2020; 

10.1002/jmv.26036. 

https://doi.org/10.1002/jmv.26036  

18. Yang X, Yu Y, Xu J, et al. Clinical course and 

outcomes of critically ill patients with SARS‐ CoV‐
2 pneumonia in Wuhan, China: a single centered 

retrospective, observational study. Lancet. Respir 

Med. 2020; 8(5):475-481.   

https://doi.org/10.1016/S2213-2600(20)30079-5  

19. Görlach A, Dimova EY, Petry A, et al. Reactive 

oxygen species, nutrition, hypoxia and diseases: 

Problems solved?. Redox Biol. 2015; 6:372-385.  

https://doi.org/10.1016/j.redox.2015.08.016  

 20. Shehu AI, Lu J, Wang P, et al. Pregnane X 

receptor activation potentiates ritonavir 

hepatotoxicity. J Clin Invest. 2019;129(7): 2898‐
2903.https://doi.org/10.1172/JCI128274  

21. National Health Commission and State 

Administration of Traditional Chinese Medicine. 

Diagnosis and Treatment Protocol for Novel 

Coronavirus Pneumonia,(2020 : 

http://en.nhc.gov.cn/  

22. Cai Q, Huang D, Yu H, et al.: COVID-19: 

abnormal liver function tests. J Hepatol. 

2020;73(3):566-574. 

https://doi.org/10.1016/j.jhep.2020.04.006  

23. Xie H, Zhao J, Lian N, et al: Clinical 

characteristics of non-ICU hospitalized patients with 

coronavirus disease 2019 and liver injury: a 

retrospective study. Liver Int 2020; 40(6):1321-

1326. https://doi.org/10.1111/liv.14449  

24. Zhang Y, Zheng L, Liu L, et al. Liver impairment 

in COVID-19 patients: A retrospective analysis of 

115 cases from a single centre in Wuhan city, China. 

Liver Int. 2020 Sep;40(9):2095-2103. 

https://doi.org/10.1111/liv.14455  

https://doi.org/10.1038/s41575-020-0328-2
https://doi.org/10.1038/s41575-020-0328-2
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1007/s11427-020-1643-8
https://doi.org/10.1016/S1473-3099(20)30086-4
https://doi.org/10.1016/j.cgh.2020.04.040
https://doi.org/10.1016/j.cgh.2020.04.002
https://doi.org/10.1016/S2468-1253(20)30057-1
https://doi.org/10.1101/2020.02.28.20028514
https://doi.org/10.1177/2050640620924157
https://doi.org/10.1086/426870
https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1089/088282403763635465
https://doi.org/10.1016/j.bbrc.2014.07.090
https://doi.org/10.1002/jmv.26036
https://doi.org/10.1016/S2213-2600(20)30079-5
https://doi.org/10.1016/j.redox.2015.08.016
https://doi.org/10.1172/JCI128274
http://en.nhc.gov.cn/
https://doi.org/10.1016/j.jhep.2020.04.006
https://doi.org/10.1111/liv.14449
https://doi.org/10.1111/liv.14455


Hypertransaminasemia: Incidence and its clinical correlations in patients with                          Rabah H. Asreah 

 COVID-19 infection  

 

J Fac Med Baghdad                                                          258                                                      Vol.65 No. 4, 2023 

25. Gholizadeh P, Safari R, Marofi P, et al. 

Alteration of Liver Biomarkers in Patients with 

SARS-CoV-2 (COVID-19). J Inflamm Res. 2020;13: 

285-292. https://doi.org/10.2147/JIR.S257078  

26. Omrani-Nava V , Maleki I, Ahmadi A, et al. 

Evaluation of Hepatic Enzymes Changes and 

Association with Prognosis in COVID-19 Patients, 

Hepat Mon. 2020; 20(4):e103179. 

https://doi.org/10.5812/hepatmon.103179  

. 
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 الخلاصة

 

اعاعا انجٓاص انخُفغً. ٔيع رنك ، ٔخلال  ( ( يؤخشًا باعخباسِ جائحت عانًٍت ٌغخٓذفCOVID-19: ظٓش يشض انفٍشٔط انخاجً خلفية الذراسة

 يخخهف أععاء انجغى ٔيُٓا انكبذ.يباشش  يغاس انًشض ، ًٌكٍ أٌ حشًم الاصابت بشكم يباشش أٔ غٍش

 عهى انكبذ 91-: ْذفج ْزِ انذساعت إنى حمٍٍى دسجت حذٔد ٔحأثٍش الاصابت بفاٌشٔط كٕفٍذ الأهذاف

انخُفغً انحادة انشذٌذة. حى حصٍُف انًشظى إنى ثلاد  يشٌعا ٌشخبّ بئصابخٓى بًخلاصيت انجٓاص 991: حعًُج ْزِ انذساعت انًمطعٍت طرائق العمل

انصٍٍُت: انحالاث انخفٍفت ٔانًخٕعطت ٔانشذٌذة. جًعج عٍُاث انذو يٍ كم يشٌط ٔاجشٌج  يجًٕعاث ٔفماً لإسشاداث نجُت انصحت انٕغٍُت

ٔظائف انكبذ. عشفج ٔظٍفت انكبذ غٍش انطبٍعٍت عهى أَٓا اسحفاع فً أي إَضٌى )ألاٍٍَ حشاَظ أيٍُاص ،أعباسحاث حشاَغايٍُاص ٔفٕعفاحٍض  اخخباساث

 مهٕي( أكثش يٍ انحذ الأعهى نهمًٍت انًشجعٍت.ان

٪ اصابت خفٍفت.كاَج الإلايت فً انشٌف أكثش حكشاسا بٍٍ 99.91٪ اصابت يخٕعطت ٔ 99.11٪ يٍ انًشظى اصابت شذٌذة، 00.33: أظٓش النتائج

ٕد فشق يعُٕي. ٔأظٓش عخت ٔعخٌٕ ٪( يع ٔج10.90أٔ انًجًٕعت انخفٍفت ) ٪(98.11٪( يٍ انًجًٕعت انًخٕعطت )89.38انًجًٕعت انشذٌذة )

انًشظى  عًش٪( اَضًٌاث كبذ يشحفعت. بهغ يخٕعػ 39.31يشٌعا ) 34غبٍعٍت يٍ اَضًٌاث انكبذي ، بًٍُا أظٓش  ٪( يغخٌٕاث98.10يشٌعا )

عُت(. فً  90.31±  08.11أَضًٌاث انكبذ انطبٍعٍت ) عُت ْٕٔ أعهى يعٌُٕا يٍ يشظى 99.10±  39.91انزٌٍ ٌعإٌَ يٍ اسحفاع إَضًٌاث انكبذ 

٪ فً انحالاث انخفٍفت 00.33٪ فً انحالاث انًخٕعطت ٔ 13.13اسحفاع فً إَضٌى انكبذ يماسَت بـ  ٪ يٍ انًشظى نذٌٓى39.49انحالاث انشذٌذة ، كاٌ 

 يعُٕي. ، ٔبفشق

حشكٍض إَضًٌاث انكبذ فً انًصم .انًشظى  جهى يٍيع ٔظائف غٍش غبٍعٍت نهكبذ كًا ٌخ91: ًٌكٍ أٌ حخشافك انحالاث انشذٌذة يٍ كٕفٍذ الاستنتاجات

 عشظت نٕظائف انكبذ غٍش انطبٍعٍت. ْى أكثش91الاكبش عًشا انًصابٌٕ بانحالاث انشذٌذة يٍ كٕفٍذ 

          انخٓاب انكبذ-َغبت انحذٔد -اسحفاع اَضًٌاث انكبذ -91كٕفٍذ  مفتاح الكلمات:
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