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Research Article
Abstract

Background and Objective: Morbid obesity is a growing global health concern, affecting more than 400 million individuals
worldwide. In cases where dietary interventions, lifestyle modifications, and pharmacotherapy fail, bariatric surgery (such as
sleeve gastrectomy [SG] and gastric bypass [GB] surgeries) remains the most effective therapeutic option. In addition to
inducing weight loss, these surgical procedures ameliorate comorbidities such as diabetes, hypertension, and fatty liver
disease (FLD). The present study aimed to evaluate liver enzyme alterations and non-alcoholic FLD (NAFLD) improvement
rates six months following SG and GB surgeries.

Methods: This retrospective cohort study was conducted on 120 patients (62.2% female) with morbid obesity (mean age =
35.2+11.13 years) who underwent bariatric surgeries at Falsafi Hospital in Gorgan, Golestan Province, Iran during 2021-23.
Patients with a body mass index (BMI) greater than 40 kg/m?, or greater than 35 kg/m? with underlying comorbidities, were
included. Exclusion criteria consisted of excessive alcohol use, a history of hepatic surgery, and early pregnancy post-
surgery. Liver enzyme levels (alanine aminotransferase [ALT], aspartate aminotransferase [AST], and alkaline phosphatase
[ALP]), as well as serum albumin (ALB) levels, were measured at baseline and 6 months post-surgery.

Results: A total of 95 patients presented with FLD. After 6 months, the fatty liver grade decreased in 57 patients, increased
in 4, and remained unchanged in 34 (P<0.05). Specifically, reductions of 35%, 45%, and 82% were observed in grades I, Il,
and 111, respectively. ALT, AST, and ALP decreased by 6.1 U/L, 12.8 U/L, and 9.58 U/L, respectively (P<0.05). ALB levels
showed no statistically significant change. Type 2 diabetes, hypertension, advanced age, or a higher BMI had no significant
effect on the reduction of liver enzymes.

Conclusion: Bariatric surgery improved FLD and significantly reduced liver enzymes (ALT, AST, and ALP).
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Introduction

Obesity is a global health problem that is highly prevalent in
developed countries. The prevalence of obesity is increasing
among adolescents and adults, leading to the early onset of
comorbidities such as hypertension, dyslipidemia, type 2
diabetes, and sleep apnea-hypopnea syndrome, and is associated
with an elevated risk of cardiovascular diseases.

Obesity has multiple definitions, one of which is based on
body mass index (BMI). A BMI greater than or equal to 30
kg/m? is classified as obese, whereas a BMI between 25-29.9
kg/m? is considered overweight. Overweight or obesity is
associated with higher mortality rates compared to underweight
and is a global phenomenon more prevalent than being
underweight. Globally, it is estimated that approximately one
billion people are overweight and more than 400 million
individuals suffer from obesity (BMI>30 kg/m?). Adipose tissue
is a highly active metabolic and endocrine organ that plays a
crucial role in the development of diabetes, metabolic syndrome,
and non-alcoholic fatty liver disease (NAFLD). NAFLD is an
extensive term encompassing a wide range of distinct disorders,
progressing from simple FLD to inflammatory conditions
accompanied by fibrosis and cirrhosis. In NAFLD, despite a
histopathological appearance similar to alcoholic liver disease,
the underlying hepatic changes are not associated with alcohol
consumption. Instead, it is hypothesized that the disease is
predominantly linked to lifestyle and genetic factors. The
prevalence of this disease is 25-30% in the general population,
rising to 50-70% in obese individuals. In patients with morbid
obesity (BMI>40 kg/m?), the prevalence has been reported to be
as high as 80-95%. Pathologically, NAFLD is characterized by
the accumulation of lipids constituting more than 5% of the total
liver tissue.

A significant correlation has been found between the severity
of obesity and the grade of NAFLD in 90% of biopsies
performed during bariatric surgeries, with NAFLD becoming the
most common cause of hepatic dysfunction. Bariatric surgery
represents the most effective therapeutic option for patients with
severe obesity for whom conservative interventions have failed,
enabling the achievement of substantial and sustained weight
loss in these individuals.

Bariatric surgery is considered not only a treatment for obesity
but also a modality for improving its associated comorbidities.
Roux-en-Y gastric bypass (RYGB) and procedures such as
sleeve gastrectomy (SG) are performed as common and standard
surgical options for these patients. In SG surgery, approximately
75-80% of the stomach is resected. A linear stapler is utilized to
perform the gastric resection. Additionally, a calibrated bougie
(36F) is employed to achieve a residual gastric volume of 50—
100 cm3. On the other hand, one-anastomosis GB (OAGB)
procedure is a surgical technique that combines the principles of
restriction and malabsorption by creating a long, narrow gastric
pouch and bypassing a segment of the small intestine (the
duodenum and a portion of the jejunum).

The present study aimed to evaluate liver enzyme alterations
and NAFLD improvement rates six months following SG and
GB surgeries.

Methods

This retrospective cohort study was conducted on 120 patients
(62.2% female) with morbid obesity (mean age=35.2+11.13
years) who underwent bariatric surgeries during 2021-23.

The inclusion criteria for the study comprised patients aged 18
to 65 years with a BMI greater than 40 kg/m2, or greater than 35
kg/m?2 accompanied by underlying comorbidities such as
diabetes, hypertension, dyslipidemia, and hypothyroidism prior

to the surgery. The exclusion criteria included excessive alcohol
use, a history of hepatic surgery, early pregnancy following
bariatric surgery, and failure to complete postoperative follow-
ups. Out of the 120 eligible patients, data from 95 individuals
were available for the final analysis.

Demographic information, including age, sex, education level,
occupational status, socioeconomic status, and anthropometric
indices (weight, height, BMI), as well as the presence of
comorbidities  (dyslipidemia, diabetes, hypertension, and
cardiovascular disease) was collected and recorded.

Fasting blood samples were utilized to measure serum albumin
(ALB), alanine  aminotransferase ~ (ALT), aspartate
aminotransferase (AST), and alkaline phosphatase (ALP) levels
using standard laboratory methods at two time points: Before the
surgery and six months after the surgery.

Initially, the data were presented using descriptive statistical
indices, including mean, standard deviation, frequency, and
percentage. Subsequently, the normality of the disabilities of the
arm, shoulder, and hand (DASH) scores was evaluated using the
Kolmogorov-Smirnov and Shapiro-Wilk tests. Provided the
assumption of normality was met, independent and paired t-tests
were utilized to compare the mean values; otherwise, the Mann-
Whitney and Wilcoxon tests were employed. To investigate the
trend of changes in the mean DASH scores, a repeated measures
analysis of variance (ANOVA) was applied. The level of
statistical significance for all tests was set at less than 0.05.

Results

The prevalence of diabetes was determined to be 17.5% and
hypertension was identified in 28.3% of the patients. Out of 120
patients, 98 individuals underwent SG. Normal liver ultrasound
findings were observed in 11.7% of the participants, while the
remainder exhibited findings indicating various FLD grades, or
the presence of biliary sludge and gallstones.

The mean and standard deviation for preoperative laboratory
parameters were determined as follows: AST (25.85+12.61),
ALT (33.28+19.86), ALP (187.77+48.60), and ALB
(4.44+0.37).

Among the 120 patients studied, complete data regarding fatty
liver grades were available for 95 individuals for both timelines
(before and 6 months after the bariatric surgery). Specifically,
fatty liver grades of O, I, Il, and Il were identified in 12, 23, 38,
and 22 patients, respectively.

Based on ultrasonographic findings, after 6 months, the fatty
liver grade decreased in 57 patients, increased in 4, and remained
unchanged in 34 (P<0.001). The reduction rates within fatty liver
grades I, II, and 11l were determined to be 35%, 45%, and 82%,
respectively.

Out of the 95 studied patients, 83 underwent SG and 12
underwent mini-GB. No statistically significant difference was
observed in the fatty liver grades of the patients between the two
surgical groups, either preoperatively or six months
postoperatively.

Among the 120 patients who underwent bariatric surgery, ALT
(P<0.001), AST (P<0.001), and ALP (P<0.029) levels decreased
by 6.1 U/L, 12.8 U/L, and 9.58 U/L, respectively. The reduction
in ALB levels six months following the surgery was not
statistically significant when compared to efore the surgery.

No statistically significant difference was found between
individuals with and without diabetes and hypertension in ALT
and AST reduction rates.

Moreover, no statistically significant difference was observed
between patients with a BMI above and below 43 (as the median
BMI) in ALT and AST reduction rates. ALT and AST reduction
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rates did not differ significantly between individuals older and
younger than 35 years of age (as the median age).

Conclusion

Bariatric surgery partially improves FLD among obese
patients. Furthermore, liver enzymes (including ALT, AST, and
ALP) significantly decreased during the six-month follow-up
compared to preoperative levels.

Ethical Statement

This study was approved by the Research Ethics Committee at
Golestan University of Medical Sciences
(IR.GOUMS.REC.1403.218).

Authors' Contributions

Farhad Kor (M.D): Project administration and design, Project
execution, Interpretation of the results, Drafting of the initial

manuscript and Approval of the final manuscript.

Norodin Mortazavi (M.D): Data analysis, Interpretation of the
results and Drafting of the initial manuscript.

Aynaz Sheykh (M.D): Project execution, Data collection and
Data analysis.

Conflicts of Interest
No conflicts of interest.
Acknowledgement

This article has been extracted from the doctoral dissertation of
Ms. Aynaz Sheykh in General Surgery (dissertation No. 601) at
the Faculty of Medicine, Golestan University of Medical
Sciences. The authors would also like to thank Ms. Sepideh
Sadat Hosseini for her valuable collaboration and assistance in
the preparation of this manuscript.

Bariatric surgery led to the improvement of FLD and significantly reduced liver enzymes (ALT, AST, and ALP).
Preoperative factors such as diabetes, hypertension, or elevated BMI had no significant effect on the outcomes.
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