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Abstract: Due to its rising tendency in both developed and developing nations, obesity is a global health 

concern. The relationship between liver enzymes and both overall obesity in the general population has only 

been examined in a small number of research. This study sought to determine how the activity of serum liver 

enzymes correlated with overall adiposity in Iraqi women. We collected 138 blood samples from the 

participants (50 from the control group and 88 from the sick group), and we used established techniques to 

check the serum levels of ALT, AST, ALP, and albumin. Body mass index (BMI) 27.5 kg/m2 was used to 

describe general obesity. Multivariate logistic regression models were used to assess the connection between 

liver enzymes and obesity. Sixty-two percent of those in the overall obesity group had, on average, liver 

enzyme values that are at least one or more times high. When compared to people with normal BMI, the 

prevalence of elevated liver enzymes was substantially greater in the obesity group (p 0.05 in all cases). In 

comparison to the group with normal BMI, the mean levels of serum ALT, AST, ALP, and albumin were 

substantially higher in the obesity group (p 0.05). Serum Albumin levels also demonstrated a significant 

connection with both general and severe obesity in regression analysis, as did serum ALT levels. In summary, 

the patients in the present study had a significant incidence of increased liver enzymes. Serum Albumin, one 

of the four enzymes, was independently linked to both overall and abdominal obesity. In order to fully 

comprehend the intricate link, more research is necessary. 
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Introduction 
 

Due to its rising trend in both 

developed and developing nations, 

general obesity is a global health concern 

(1),(2). In 2016, the World Health 

Organization (WHO) reported that 13% 

of persons worldwide were obese and that 

39% of adults were overweight3. Body 

mass index (BMI) is utilized as a gauge 

of overall obesity in epidemiological 

investigations. Type 2 diabetes, 

hypertension, and cardiovascular 

problems are just a few of the metabolic 

disorders that general obesity has been 

linked to (6), (7). Due to poor dietary 
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practices, decreased physical activity, and 

a rise in sedentary lives, the prevalence of 

general obesity has increased over the 

past several decades (8). Non-alcoholic 

fatty liver disease (NAFLD) is more 

common in obese, diabetic, hypertensive, 

and married people than in others (9). 

Increased BMI levels have been linked to 

liver diseases on their own. The four 

serum enzymes that are generally used in 

assessing liver functions are alanine and 

aspartate aminotransferase (ALT, AST), 

alkaline phosphatase (ALP) and Albumin. 

Serum ALT is considered a particular 

marker for hepatic dysfunction and is 

found mainly in this organ (18),(19), 

while serum ALbumin shows a high 

activity in the kidney and liver(20). 

Previously, some studies have been 

carried out to evaluate the relationship of 

ALT and Albumin with obesity (21), 

(22). Most of the earlier studies examined 

the associations considering a less 

number of liver enzymes and reported 

inconsistent results. Up to now, a few 

number of studies evaluated the 

relationship of the maximum number of 

hepatic enzymes level with general 

obesity in the general adult population. In 

the present study, we aimed to evaluate 

the relationships of serum liver enzymes 

activity with general obesity in Iraqi 

women adults. Liver function tests (LFTs 

or LFs), also referred to as a hepatic 

panels, are groups of blood tests that 

provide information about the state of a 

patient's liver.(1) These tests include 

prothrombin time (PT/INR), activated 

Partial Thromboplastin Time (aPTT), 

albumin, bilirubin (direct and indirect), 

and others. The liver transaminases 

aspartate transaminase (AST or SGOT) 

and alanine transaminase (ALT or SGPT) 

are useful biomarkers of liver injury in a 

patient with some degree of intact liver 

function.(2)(3)(4) Most liver diseases 

cause only mild symptoms initially, but 

these diseases must be detected early. 

Hepatic (liver) involvement in some 

diseases can be of crucial importance. 

This testing is performed on a patient's 

blood sample. Some tests are associated 

with functionality (e.g., albumin), some 

with cellular integrity (e.g., 

transaminase), and some with conditions 

linked to the biliary tract (gamma-

glutamyl transferase and alkaline 

phosphatase). Because some of these tests 

do not measure function, it is more 

accurate to call these liver chemistries or 

liver tests rather than liver function 

tests.(5) Several biochemical tests are 

useful in the evaluation and management 

of patients with hepatic dysfunction. 

These tests can be used to detect the 

presence of liver disease. They can help 

distinguish among different types of liver 

disorders, gauge the extent of known liver 

damage, and monitor the response to 

treatment. Some or all of these 

measurements are also carried out 

(usually about twice a year for routine 

cases) on individuals taking certain 

medications, such as anticonvulsants, to 

ensure that these medications are not 

adversely impacting the person's liver. 

 

Materials and methods 

 

In the present study blood samples 

were randomly collected from (138) 

individuals. The study group consisted of 

(88) had suffering from liver disorder and 

50 apparently healthy as control. The 
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inclusion criteria were women, aged > 15 

years, not having serious sickness and 

willing to take part in the study. Subjects 

with a history of hepatotoxic drug intake, 

and alcohol intake currently or in the past 

and self-reported proof of acute or 

chronic hepatitis, were excluded from the 

study. The first group, includes 31 

females between 15 to 25 years old. The 

second group. include 28 females 

between 26 to 35 years old. While the 

third group includes 29 females between 

36 to 45 years old. Venous blood samples 

(4ml) were taken from all participants of 

both patients group and the control group, 

blood was centrifuged at 5000 rpm for 10 

minutes. The collected serum was kept in 

the freezer (-20 C) until used. All liver 

function Tests were measured by using 

full automated Cobas C111. All 

biochemical parameters were measured 

using commercial diagnostic kits ( roche / 

Germany). All the biochemical 

parameters were analyzed in a 

biochemistry analyzer.  

 
 

 

Table 1: Classification of weight status and risk of disease is given as follows 

 
 BMI risk of disease 

Healthy weight 18.5 - 24.9 None 

Over weight 25.0 - 29.9 Increase  

Obesity   

Class I 30.0 - 34.9 High 

Class II 35.0 - 39.9 Very high 

Class III >40 Extremely high  

 

Results and discussion 

 
Table 2:Rrelationship between liver enzyme and age 

Age group ALT AST ALP Albumin 

15-25 69.90 ± 6.05 68.22 V 8.90 146.81 ± 12.72 3.32 ± 0.19 

26-35 84.47 ± 5.08 84.44 ± 4.04 187.21 ± 9.06 3.01 ± 0.11 

36-45 88.92 ± 16.45 99.75 ± 19.11 216.10 ± 55.74 3.08 ± 0.11 

LSD value 24.77 29.34 67.89 0.554 

P-value 0.223 0.049 0.044 0.385 

 

Results are presented as 

means ± SD. Pearson’s correlation 

coefficient was used to measure the 

correlation between liver enzymes and 

baseline variables the relationship of liver 

enzymes with general obesity was 

evaluated by multivariate logistic 

regression models. General obesity was 

categorized as yes (presence) and no 

(absence), other variables were 

considered as a continuous variable. In 

regression analysis, obesity (yes) was 
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taken as the dependent variable and liver 

enzymes as the independent variable. One 

model were applied in the regression 

analysis was age and sex were adjusted. 

A p-value < 0.05 was considered 

statistically significant. ALT level show 

higher in third group (36-45 years old) 

than first and second group and the value 

of AST is high in second group (26-35) 

years old than first, third group and AlP 

result also show high level in second 

group (26-35) years old while Albumin 

level was high in third group (36-45) 

years old than first and second group. 

Approximately, 62% of participants in the 

general obesity group had at least one or 

more elevated levels of liver enzymes. 

High values of BMI have been reported to 

be associated with liver disease and 

subjects with abdominal obesity have a 

greater risk of fatty liver disease 

compared to subjects having general 

obesity 8. moreover, individuals with 

general showed an increased risk of 

developing fatty liver compared to obese 

persons with no abdominal obesity 15 . A 

high prevalence of elevated hepatic 

enzymes was observed among study 

participants. Serum levels of APT showed 

a high significant association with general 

obesity .Of the four enzymes, serum 

Albumin showed the strongest 

correlations with obesity than the other 

three liver enzymes, and it may be a 

better indicator of hepatic pathology 

associated with general obesity. Further 

studies with larger cohorts from different 

environments are needed to understand 

the complex relationship between liver 

enzymes and obesity in the Bangladeshi 

population. The strength of the current 

study is adjusting known obesity risk 

factors including age, BMI, physical 

activities, to assess the relationship. 

However, there were some limitations. 

Firstly, we measured the liver enzymes 

only once which do not represent the 

long-term profile. Secondly, we could not 

rule out the presence of rare liver diseases 

such as primary biliary cirrhosis and 

autoimmune hepatitis. Although it is not 

clear yet that these rare diseases represent 

the elevation of AST in the significant 

number of patients. Thirdly, the 

participant’s number was relatively small 

and enrolled mainly from the urban areas; 

therefore, the present study findings may 

not represent the whole Iraqi women 

population. However, our study findings 

could be used as a worthy reference on 

this topic for future investigation in 

general adults (23). 
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