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ARTICLE INFO ABSTRACT

Background: Obesity has become a growing health concern and is a major risk factor for nonalcoholicfatty
liver disease (NAFLD). The availability of an accurate diagnostictool is Essential to prevent the progression
of fibrosis, cirrhosis, and hepatocellularcarcinoma. We aimed to evaluate the clinical and predictiveutility of
non invasivescores of fibrosisscore in obeseand morbidly obesepatients with NAFLD. Methods: A total of
150 patients with BMI>30 kg/m2 andwithout a known liver diseaseare included in this prospective study.
NAFLD was diagnosed based on evidence of hepaticsteatosis on ultrasonography by the same radiologist. The
following non-in vasiveliverfibrosisscores were calculated according to the laboratory results: As
partatetransaminase (AST) to alaninetransaminase (ALT) ratio (AAR), AST-to-plateletratioindex (APRI),
BARD score, andfibrosis 4 (FIB- 4). Results: A total of 150 patients (122 femalesand 28 males) wereincluded
in thestudy. The medianage of thesubjectswas 48 years, with a range of 23 to 69 years (2.5-97.5
percentile). Significant differences were observed in HOMA-IR, AAR, APRI, and FIB4 scores between
patients with out NAFLD and those with different degrees of hepatosteatosis (p<0.05). The APRI score was
found to be a predictor of hepatosteatosis, with an oddsratio of 32.9 (95% confidence interval, 0.230-4711).
Conclusion: APRI scoremay be a useful tool for early detection of NAFLD in obeseand morbidly obese
patients.
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INTRODUCTION

Obesity and diabetes mellitus have emerged as global epidemics,
affecting a staggering 2.4 billion people worldwide, and their
prevalence increases with age. In tandem with the rise in obesity, the
incidence of nonalcoholic fatty liver disease (NAFLD) and related
liver diseases has increased markedly (Asrani, 2019). In Turkey,
obesity has become a growing health concern and is a major risk
factor for NAFLD. It is estimated that 48.3% of individuals with a
BMI greater than 30 kg/m? develop NAFLD (Degertekin, 2021). The
metabolic disturbances caused by obesity affect endothelial function.
In particular, hormones such as leptin and resistin stimulate the
production of reactive oxygen species (ROS), which trigger an
increased release of endothelin-1 (ET-1) from endothelial cells in
vivo (Avogaro, 2005). Elevated levels of ET-1 have been associated
with cardiovascular disease (CVD) in obesity, and they have also
been linked to liver fibrosis in patients with non-alcoholic
steatohepatitis (NASH) (Degertekin, 2017). NAFLD refers to the
presence of hepatic steatosis, characterized by macrovesicular
steatosis in more than 5% of hepatocytes, in individuals without
alcohol or drug use, or other causes of hepatic (Puri, 2012).
Approximately one-third of the world's population is affected by

NAFLD, 30% to 40% of patients with NAFLD progress to NASH,
and 10% to 30% of NAFLD cases progress to cirrhosis and
hepatocellular carcinoma. Long-term follow-up studies have found an
incidence of cirrhosis of 3.1% over an average of 7.6 years (Dam-
Larsen, 2009). The progression rate from NASH to hepatocellular
carcinoma is 40% in the presence of fibrosis, whereas this rate is 5-
18% in the absence of fibrosis (McPherson, 2015). It is worth noting
that NAFLD is also associated with extrahepatic complications,
including colorectal cancer, chronic kidney disease, and CVD, with
CVD being the leading cause of death in NAFLD patients *. The
availability of an accurate diagnostic tool is essential not only for
establishing the diagnosis and severity of the disease but also for
monitoring the disease over time and the effectiveness of new
therapeutic interventions (Vuppalanchi, 2009). Although liver biopsy
is a gold standard for the diagnosis of fibrosis it is an invasive and
expensive method thus different noninvasive scores have been
developed to stage liver disease. In addition to imaging techniques
such as ultrasonography, which offers repeatability but presents some
inter- and intra-investigator variability, noninvasive fibrosis scores
based on patient characteristics, anthropometric measurements, and
laboratory parameters have emerged as useful alternatives, especially
for ruling out advanced fibrosis (Hernaez, 2011). Several studies have
demonstrated the accuracy of these noninvasive fibrosis scores in
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predicting advanced fibrosis in NAFLD (Angulo, 2007; Sun, 2016
and Harrison, 2008). Aspartate transaminase (AST) to alanine
transaminase (ALT) ratio (AAR), AST-to-platelet ratio index (APRI),
BARD score, and fibrosis 4 (FIB- 4) scores are suggested (deCarli,
2020). However, few studies have evaluated the value of these scores
specifically in the context of obesity. This study aimed to evaluate
the clinical and predictive utility of noninvasive scores of fibrosis;
scores AAR, APRI, BARD, and FIB4 in obese and morbidly obese
patients with NAFLD.

MATERIAL AND METHODS

Patients: This prospective, single-center study was conducted and
received ethical approval from the Ethics Committee (Decision
Number: 514/208/10, Date: 08/25/2021). The study included 150
patients diagnosed with obesity and NAFLD who received care at the
Obesity Center and Internal Medicine Outpatient Clinic between July
and September 2021. Exclusion criteria were individuals below 18
and over 80 years of age, pregnant women, patients with a history of
malignancy, severe psychiatric disorders (such as bipolar disorder and
psychosis), preexisting liver disease, infectious liver disease (such as
viral hepatitis type B, C, or HIV), and excessive alcohol consumption
(daily alcohol consumption of more than 30 g/day in men and 20
g/day in women).

Data Collection: Body weight (kg) was measured in lightly clothed
subjects using a calibrated balance-beam scale. Body height (cm) was
measured with a 2 m vertical wall stadiometer. Body mass index
(BMI) was calculated as weight divided by height squared (kg/m?).
Anthropometric measurements were analyzed using the TanitaMC-
580 Body Composition Analyzer (TANITA, MC-580, Japan).
Patients with BMI>30 kg/m2 were included in the study. Fasting
blood samples were obtained after an 8-10 hour fasting period and
used to determine complete blood count, fasting blood glucose level,
insulin level, AST, and ALT. The Homeostatic Model Assessment of
Insulin Resistance (HOMA-IR) was calculated using the formula:
Fasting blood glucose (mg/dL) X insulin (IU/mL)/405. Noninvasive
fibrosis  scores were calculated as follows:  Aspartate
transaminase/alanine transaminase ratio (AAR) = AST/ALT ratio
(Angulo, 1999), AST-to-platelet ratio index (APRI) = [AST/upper
limit of normal values)/platelet count (10°%L)] x 100 (Chalasani,
2018), BARD score: calculated based on three variables; BMI, AAR,
and diabetes. BMI > 28 kg/m? = 1 point; AST/ALT > 0.8 = 2 points;
DM2 = 1 point (Harrison, 2007). FIB-4 Index calculation: based on
age, AST, ALT, and platelet count using the following formula: FIB4
= [age (years) x AST (UI/L)] / [platelet count (10°/L) x ALT (UI/L)]
(Shah, 2009). Ultrasonography (General Electric machine model of
Versana Premier) was performed by the same experienced radiologist.
The features of hepatic steatosis, including echogenicity of the liver,
visibility of the diaphragm, intrahepatic vessels, and the posterior part
of the right lobe of the liver were evaluated (Ferraioli, 2019). If the
liver showed significantly increased echogenicity compared with the
renal parenchyma, with attenuated ultrasound transmission, indistinct
diaphragm, or less visible echogenic walls of the portal vein, it was
classified as hepatosteatosis. Hepatosteatosis was graded as follows:
Grade I (mild), Grade II (moderate), and Grade III (severe) (Ferraioli,
2019).

Statistical analysis: Statistical analysis was carried out using
MedCalc (Medical Calculation Version 12.4.0; Belgium). The
Kolmogorov-Smirnov test assessed the distribution of data and either
the Mann-Whitney U test or Kruskal-Wallis test was used for the
comparison of non-parametric data. After the Kruskal-Wallis test, a
post hoc analysis was conducted using the Mann-Whitney U test. The
association between the variables of interest and the presence of
fibrosis was tested using a multivariable logistic regression model,
estimating odds ratios (ORs) and their 95% confidence intervals.

RESULTS

A total of 150 patients (122 females and 28 males) were included in
the study. The median age of the subjects was 48 years, with a range

of 23 to 69 years (2.5-97.5 percentile). The summary characteristics
of the study population are presented in Table 1.

Table 1. Summary Characteristics of the Study Population

Median
(2.5-97.5 percentile)
Demographics
Total (n=150)
Age (years) 48 (23-69)
Gender (females) n (%) 122 (81)
BMI (kg/m®) 40.8 (30-59)
Laboratory parameters
Glucose (mg/dl) 99 (77-267)
HOMA-IR 4.3 (1.35-17.15)
ALT (IU/L) 22 (9-112)
AST(IU/L) 19 (11-62)
PLT(10°/L) 288.5 (182-413)
Non-invasive fibrosis assessment tools
AAR 0.91 (0.44-1.73)
BARD 3(1-4)
APRI 0.16 (0.07- 0.63)
FIB 4 0.71 (0.29-1.72)
Concomitant diseases
Diabetes Mellitus n (%) 68 (45 %)
Metabolic Syndrome n (%) 63 (42%)
Exercise 31(%20,6)
Dietary 36(%24)

Of the participants, 94 patients (62.6%) had morbid obesity with a
BMI greater than 40 kg/m?. Insulin resistance, indicated by a HOMA-
IR value greater than 2.5, was found in 135 (90%) of the patients, and
66 (44%) were diagnosed with diabetes. In addition, 45 (30%) of the
subjects had metabolic syndrome. NAFLD was diagnosed based on
evidence of hepatic steatosis on ultrasonography in patients without a
history of alcohol consumption or chronic liver disease. After
ultrasonography, 112 patients (74.6%) were found to have
hepatosteatosis, with 31.2% classified as mild and 68.8% as severe.
An exercise program consisting of at least 30 minutes of moderate-
intensity physical activity was recommended, on average five times
per week, consuming approximately 200 kcal per exercise session.
However, only 68% of patients adhered to the exercise program, and
37% had poor dietary habits, such as skipping breakfast, snacking
between meals, and long breaks between meals followed by binge
eating at the last meal. In addition, 26% of subjects had excessive
eating habits, including consuming foods of high-energy density,
eating large portions, eating at night, and loosing control over eating.
Table 2 shows the clinical and laboratory characteristics of patients
with and without hepatosteatosis. Significant differences were
observed in HOMA-IR, AST, ALT and AAR, APRI, and FIB4 scores
between patients without NAFLD and those with different degrees of
hepatosteatosis (grade 1, and grades 2 and 3). The results were
significantly higher in patients with NAFLD (p < 0.05). A
multivariate logistic regression model was used to evaluate the
predictors of NAFLD and the results are shown in Table 3. The
APRI score was found to be a predictor of hepatosteatosis, with an
odds ratio of 32.9 (95% confidence interval, 0.230-4711).

DISCUSSION

Our study population consisted of obese adults, among whom
NAFLD was diagnosed in 74.6% of the participants using ultrasound
examination. This high prevalence highlights the association between
obesity and NAFLD. NAFLD is a common condition in obese
patients and often progresses to NASH, which is associated with liver
inflammation and scarring. In some cases, this can lead to irreversible
liver damage and cirrhosis. It is noteworthy that obesity, along with
type 2 diabetes mellitus and dyslipidemia, can lead to the
development of NAFLD at a younger age. Morbidly obese
individuals have an even higher prevalence of NAFLD, ranging from
65% to 90%, with NASH prevalence ranging from 15% to 70%
(Mummadi, 2008 and Losekann, 2013).
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Table 2. Clinical and laboratory characteristics of the patients with and without hepatosteatosis

Without hepatosteatosis Gradel hepatosteatosis Grade2 and 3hepatosteatosis

Median (2.5-97.5) Median (2.5-97.5) Median (2.5-97.5) p
TOTAL(n=150) 38 35 77
Age (years) 47(22-66) 51(21-76) 49(24-70) 0.118
BMI(kg/m’) 40.7(28.4 - 58.7) 38.9(32.3- 56.6) 41.6(30.0- 59.4) 0.319
HOMA-IR 3.6(0-19.6) 3.8(0-14.4) 4.6(0-15.4) 0.290
ALT (JU/L) 16.5(5.9-61.9) 15.5 (8.7-37.5) 26 (11.4-143) *0.0001
ASTIU/L) 18.0(10.0-33.4) 16.0(11.0-39.6) 23 (11.8-72.3) *0.0001
PLT(10°/L) 279(174-377) 296(215-447) 289 (188-419) 0.449
AAR 1.0 (0.4-2.3 1.0(0.6-1.6) 2 (0-2) *0.0001
BARD 3(1-4) 3(1-4) 3(1-4) 0.064
APRI 0.1(0-0.3) 0.1(0-0.4) 0.2 (0-0.7) *0.001
FIB-4 (U/T) 0.7(0.2-1.2) 0.7(0.2-1.7) 0.7(0.3-1.7) *0.016

Table 3. Multivariate logistic regression model for scores in prediction of fibrosis in NAFLD

Variable Odds Ratio | 95 % CI p

BARD Score 1.188 0.840-1.677 0.326
FIB 4 Score 1.202 0.299-4.822 0.759
APRI Score 32.930 0.230-4711 0.037

Therefore, it is important to evaluate the risk factors and components
of NAFLD and NASH in these patients. According to current
NAFLD guidelines, liver biopsy should be considered in patients at
high risk for NASH and advanced fibrosis such as those with
metabolic syndrome, and when noninvasive methods cannot rule out
fatty liver or concomitant chronic liver disease (Ando, 2021).
Initially, a simple panel can be used to rule out the presence of
advanced fibrosis. If the results are suggestive or inconclusive of
advanced fibrosis, a biopsy is required to confirm the findings and
determine the need for long-term monitoring for cirrhosis and its
complications (Ando, 2021). In our study, significant differences in
HOMA-IR, AST, ALT, AAR, APRI, and FIB4 values were found
between patients with and without NAFLD at different degrees of
steatosis. Patients with NAFLD had higher values, indicating a higher
degree of liver injury and fibrosis. These results suggest that insulin
resistance, liver enzymes, and fibrosis scores (AAR, APRI, and FIB4)
may serve as predictors of NAFLD severity. To further assess the
predictors of NAFLD, a multivariate logistic regression model was
employed. Our analysis showed that the APRI score was a significant
predictor of NAFLD in obese and morbidly obese patients, with an
odds ratio of 32.9. This result is consistent with previous studies
showing that the APRI score is a reliable predictor of NAFLD in
obese and morbidly obese patients (Drolz, 2021). Silva et al.
demonstrated that the APRI score has a high specificity of 82% and a
low sensitivity of 54% and is a specific noninvasive diagnostic test
for NAFLD in severely obese patients (de Brito E Silva, 2022).
According to Schmitz's study, APRI was able to discriminate NASH
with a sensitivity of 74% and a specificity of 67% with an area under
the receiver operating characteristic curve (AUROC) value of 0.76)
(Schmitz, 2020).

APRI has advantages such as low cost and repeatability, making it a
promising biomarker for the evaluation of liver fibrosis/steatosis
compared with liver biopsy and other non-invasive methods (Drolz,
2021). Several studies have investigated other predictors of severe
liver fibrosis in patients with NAFLD. Angulo et al. found that older
age, obesity, diabetes mellitus, and an AAR score greater than 1 were
significant predictors of severe liver fibrosis (Angulo, 1999). Sheth et
al. suggested that the AAR score could potentially replace the need
for liver biopsy in patients with chronic hepatitis C virus (HCV)
infection (Sheth, 1998). Another scoring system, BARD combines
three variables and has been associated with advanced fibrosis.
Harrison et al. reported that a BARD score greater than 2 was
associated with a 17-fold increase in the likelihood of advanced
fibrosis (Harrison, 2008). However, several studies have shown lower
AUROC values (ranging from 0.65 to 0.7) for the BARD- score
(Harrison, 2007 and Shah, 2009). In our study, the BARD score did
not prove to be a predictor of hepatosteatosis, and there was no
significant difference in scores between patients without NAFLD and
those with different degrees of steatosis.

The FIB4 score, a simple and cost-effective method, has been
validated for both HCV and NAFLD, two common chronic liver
diseases (Angulo, 2007). Drolz et al. found that a FIB4 score greater
than 1.0 was associated with advanced fibrosis in morbidly obese
NAFLD patients, with an odds ratio of 32.1 (6.7-151.9) (Drolz,
2021). Shah et al. demonstrated that a FIB4 cut-off score greater than
1.3 had a negative predictive value of 83% for advanced fibrosis,
suggesting that the FIB4 score could avoid liver biopsy in 54% of
cases (Shah, 2009). However, in our study, the FIB4 score did not
serve as a predictor of hepatosteatosis, which may be because our
study population consisted of obese and morbidly obese individuals.
Our study population included mainly women, which can be accepted
as a limitation of the study. Besides the diagnosis of NAFLD was
performed by ultrasonography, which may have high inter-
investigator variability. Nevertheless, this study is important because
the clinical utility of different fibrosis scores was evaluated in a
specific group of patients with obesity and morbid obesity

CONCLUSION

The availability of an accurate diagnostic tool is essential to
preventprogressionof NAFLD to fibrosis, cirrhosis and hepatocellular
carcinoma.APRI score may be a useful tool for early detection of
NAFLD in obese and morbidly obese patients.Further research
iswarranted to validate these findings in larger populations and to
assess the utility of the APRI score in a broader context.
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