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Abstract 

Background: Since NAFLD is a growing global public 
health concern and is the most common cause of chronic liv-
er disease worldwide and has a strong associated with insulin 
resistance, metabolic syndrome, and type 2 diabetes melli-
tus, also being a multisystemic disease early identification of 
NAFLD in high-risk population is necessary. NAFLD also has 
no specific clinical manifestations, so diagnosing the disease 
early is difficult. A liver biopsy is the “gold standard” to diag-
nose NAFLD, but its complications limit its use Therefore, it 
was important to identify a proper marker for early diagnosis, 
evaluation, and prognosis of NAFLD. 

Aim of Study: This study aims to use the triglyceride–glu-
cose (TyG) index as an ideal marker for early detection of 
NAFLD in type 2 diabetic patients. Comparing the sensitivity 
of (TyG) index to (FLI) in early prediction of Non-alcoholic 
Fatty liver disease. 

Patients and Methods: This case-control study involved 
188 individuals aged 18 to 70 who attended the Internal med-
icine clinic at Saud Kafafy University Hospital and National 
Hepatology and Tropical Medicine institute. Approval of the 
ethical committee was granted before starting the work. The 
study will span a period of time from August 2023 to Decem-
ber 2024. 

Results: This study included 188 individuals classified ac-
cording to body mass index into two groups, each included 94 
individuals: Group I (NAFLD group), Group II (non-NAFLD 
group). Our results showed that the TyG index, HOMA-IR, 
and FLI were all significantly elevated in the NAFLD group, 
reinforcing their utility in identifying NAFLD. Correlations 
showed that these indices were strongly associated with waist 
circumference, BMI, FBG, triglycerides, and liver enzyme 
levels. Notably, the TyG index exhibited the highest diagnos- 

Correspondence to: Dr. : Amr Mansour Sayed Ali, 
E-Mail: amro.kilany@gmail.com  

tic accuracy with an AUC of 0.838, followed by FLI (AUC = 
0.766) and HOMA-IR (AUC = 0.593). The NAFLD group’s 
mean TyG index (9.3±0.6) was significantly higher than the 
non-NAFLD group (8.6±0.3) (p<0.001). This robust distinc-
tion highlights the diagnostic reliability of the TyG index. 

Conclusion: According to our study, the TyG index is a 
trustworthy method for identifying people who are at risk of 
NAFLD since it performs better than other indices like FLI 
and HOMA-IR in terms of diagnostic accuracy, specificity, and 
positive predictive value. 

Key Words: NAFLD – Type 2 Diabetic patients – TyG index – 
FLI index. 

Introduction 

NONALCOHOLIC fatty liver disease (NAFLD) 
has emerged as a growing global public health con-
cern and is the most common cause of chronic liver 
disease worldwide [1]. 

NAFLD is strongly associated with overweight/ 
obesity, insulin resistance (IR), metabolic syndrome 
(MetS), and type 2 diabetes mellitus (T2DM) [2]. 

Previous studies suggested that Nonalcoholic 
fatty liver disease (NAFLD) increases the risk of 
developing T2DM and worsens glycemic and lipid 
control [3]. 

NAFLD is a multisystemic disease, it has bae-
en connected with a spectrum of extrahepatic con-
ditions, including T2DM, obesity, chronic kidney 
disease (CKD), hypothyroidism, extrahepatic ma-
lignancies, polycystic ovarian syndrome (PCOS), 
and obstructive sleep apnea (OSA) [3]. 

NAFLD has no specific clinical manifestations, 
so diagnosing the disease early is difficult. A liver 
biopsy is the “gold standard” to diagnose NAFLD. 
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However, its disadvantages greatly limit its appli-
cation in the diagnosis [5]. 

NAFLD must be recognised early as liver in-
flammation can trigger more severe hepatic com-
plications such as fibrinogenesis, cirrhosis and fi-
nally hepatocarcinoma. NAFLD/NASH diagnosis 
relies solely on histopathological analysis of a liver 
biopsy, and routine liver tests, e.g., ALAT and gam-
ma-glutamyl transferase (GGT) do not correlate 
with necro-inflammatory activity and fibrosis in pa-
tients with NAFLD. For this reason, a noninvasive 
tools is obviously needed [6]. 

The recently developed triglyceride–glucose 
(TyG) index, which is easily calculated using fast-
ing blood glucose (FBG) and triglyceride (TG) lev-
els, is considered an ideal substitutional marker of 
Insulin resistance (IR) in general population [7]. 

Additionally, the TyG index is more suitable 
for determining Insulin resistance (IR) than other 
surrogate indices, such as the Homeostatic Model 
Assessment for Insulin Resistance (HOMA-IR) [8]. 

The TyG index was closely associated with 
Body Mass Index(BMI), total Cholesterol (TC), 
Triglyceride (TG), Fasting Blood Glucose (FBG), 
Glycosylated Hemoglobin (HbA1c) levels, HO-
MA-IR, and increased incidence of MetS and 
NAFLD [3]. 

Studies have shown that the (TyG) index has 
a high diagnostic value for NAFLD in adults, and 
a higher TyG index corresponds to significantly 
increased morbidity from NAFLD [9]. Thus, the 
(TyG) index has been recommended as a simple 
and reliable indicator to identify individuals at risk 
for NAFLD [10]. 

Fatty liver index (FLI) is an algorithm combin-
ing body mass index (BMI), waist circumference 
(WC), gamma-glutamyl transferase (GGT), and tri-
glyceride (TG) levels [11]. 

Aim of the study: 
This study aims to use the triglyceride–glucose 

(TyG) index as an ideal marker for early detection 
of NAFLD in type 2 diabetic patients, to compare 
the sensitivity of (TyG) index to (FLI) in early pre-
diction of Non-alcoholic Fatty liver disease and 
strong association between NAFLD, Metabolic 
syndrome and type 2 diabetes. 

Patients and Methods 

Study setting: 
This study was conducted in the Internal Med-

icine clinic, at Saud Kafafy University Hospitalas  

well as National Hepatology and Tropical Medicine 
institute from August 2023 till December 2024. 

Study population: 
A group of 188 individuals and theirage rang-

ing from 18 to 70 years old were enrolled in this 
study, the participants were subdivided into two 
groups: Group I: Included 94 NAFLD individuals 
and Group II: Included 94 non-NAFLD individuals 
as a control group. 

Study design: 
This study is a case-control study that was con-

ducted on 188 individuals and their age ranging 
from 18 to 70 years old, attending the Internal med-
icine clinic, at Saud Kafafy University Hospital and 
National Hepatology and Tropical Medicine insti-
tute, from August 2023 to December 2024. 

Ethical consideration: 
The Faculty of Medicine Research Ethics Com-

mittee (REC) FWA 00025577 of Must University 
granted ethical approval for the present investiga-
tion design. The Declaration of Helsinki, the World 
Medical Association’s code of ethics for investiga-
tions human related, guided the conduct of this re-
search. An informed consent will be obtained from 
all participants in the study. 

Inclusion criteria: 
Type 2 diabetes mellites, Overweight (BMI ≥25 

kg/m2), Waist circumference >88cm in females and 
>102cm in male, Dyslipidemia, Suggestive Ultra-
sound picture of NAFLD (bright liver in the ultra-
sound). 

Exclusion criteria: 

Patients who refused to participate in the study, 
Pediatric patients (less than 16 years), history of 
Viral hepatitis (HBV, HCV), Clinical features/ 
history of other metabolic liver diseases, Alcohol 
consumption greater than 140 g/week in men and 
70 g/week in women, Liver cirrhosis, History of 
autoimmune hepatitis, drug induced liver injury or 
Vascular liver diseases, Hypothyroidism, history of 
Familial dyslipidemia, history of Cholestasis and 
biliary diseases, Nephrotic syndrome. 

Methods: All study participants were subjected 
to the following: 
1- Medical consent: Informed consents were taken 

from all patients and controls. 
2- Detailed medical history: Age, chronic metabol-

ic disorders, cardiac diseases, chronic hepatic 
disease, and drug history. 
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3- Thorough clinical examination which included: 

• Anthropometric measures include: 

- Body mass index (BMI) will be calculated 
by the followingformula: BMI kg/m

2
. Over- 

weight was defined as BMI ≥25kg/m. 
- Waist circumference (WC) of >88cm in fe-

males and >102cm in males. 

4- Laboratory investigation: CBC, HbA1c, Fasting 
Blood Glucose, Fasting Insulin level, Thyroid 
Stimulating Hormone (TSH), Serum Uric Acid, 
Kidney Functions Tests (Creatinine, Urea), Al-
bumin/Creatinine (A/C) ratio, Liver function 
tests (AST, ALT, GGT), Serum Lipid Levels 
(Cholesterol, Triglycerides, HDL-C, LDL-C). 

• The homeostasis model assessment of insulin 
resistance (HOMA IR): Was calculated using the 
following equation: [fasting plasma insulin (mI-
U/L) × fasting plasma glucose (mg/dL) ×405]. 

• The TyG index:Was calculated as ln [(TG (mg/ 
dL) × FBG (mg/dL)) /2]. 

• Fatty liver index (FLI):Was calculated as 
(e(0.953×ln (TG) + 0.139×BMI + 0.718×ln (GGT)+ 
0.053×WC15.745))/(1+e(0.953×ln(TG)+0.139×B-
MI+0.718×ln(GGT)+0.053×WC15.745))×100 

5- Abdominal ultrasonography: 

Fatty liver was determined by ultrasound scan, 
the presence of increased echogenicity of the liver 
compared to renal cortex. 

Statistical methods: 

The collected data were coded, tabulated, and 
statistically analyzed using IBM SPSS Statistics 
(Statistical Package for Social Sciences) soft ware 
version 28.0, IBM Corp., Chicago, USA, 2021. 

• Quantitative data is described as mean ± SD 
(standard deviation) as well as minimum and 
maximum of the range, and then compared using 
an independent t-test. 

• Qualitative data is described as numbers andper-
centages and then compared using Fisher’s Ex-
act test. The ROC curve was used to evaluate the 
performance of metabolic indices in predicting 
NAFLD. The levelof significance was taken at 
p-value ≤0.050 was significant, otherwise was 
non-significant. 

Diagnostic characteristics were calculated as 
follows: 

• Sensitivity = (True positive test / Total positive 
golden) x 100 

• Specificity = (True negative test / Total negative 
golden) x 100 

• Diagnostic accuracy = ([True positive test + True 
negative test] / Total cases) x 100 

• Youden’s index = sensitivity + specificity – 1 

• Predictive positive value = (True positive test / 
Total positive test) x 100 

• Predictive negative value = (True negative test / 
Total negative test) x 100 

Results 

Table (1): Demographic characteristics between the studied 
groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p- 
value 

Age (years): 
Mean ± SD 42.6±8.3 41.4±8.4 ^0.343 
Range 23.0–61.0 24.0–64.0 

Sex (n, %): 
Male 25 (26.6%) 31 (33.0%) #0.339 
Female 69 (73.7%) 63 (67.0%) 

Duration of DM 
(years): 

Mean ± SD 6.2±2.0 6.4±1.6 ^0.370 
Range 1.0–10.0 2.0–9.0 

^Independent t-test.  #Fisher’s Exact test. 

Table (1) showed that No statistically signifi-
cant difference between the studied groups regard-
ing age, sex, and duration of DM. 

Table (2): Anthropometric measures between the studied 
groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p-
value 

Waist circumference 
(cm): 

Mean ± SD 114.5±8.0 105.28±10.33 <0.001* 
Range 101.0–140.0 90.0–127.0 

BMI (kg/m
2
): 

Mean ± SD 30.4±2.4 27.4±1.4 <0.001* 
Range 26.0–34.4 24.7–30.1 

BMI: Body Mass Index.  ^Independent t-test. 

Table (2) showed that Waist circumference 
and BMI were significantly higher in the NAFLD 
group. 
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Table (3): CBC between the studied groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p-
value 

Hemoglobin (gm/dL): 
Mean ± SD 12.8±1.2 13.1±1.1 0.075 
Range 10.8–15.8 10.7–15.4 

Leucocytes (x10
3
/mL): 

Mean ± SD 7.1±1.9 6.7±1.8 0.209 
Range 3.9–13.0 4.0–13.1 

Platelets (x10
3
/mL): 

Mean ± SD 290.3±71.5 308.7±83.1 0.106 
Range 145.0–503.0 144.0–443.0 

^Independent t-test. 

Table (3) showed that: No statistically signifi-
cant difference between the studied groups regard-
ing hemoglobin, leucocytes, and platelets. 

Table (4): Liver function between the studied groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p- 
value 

ALT (IU/L): 
Mean ± SD 36.9±14.5 23.2±3.2 <0.001* 
Range 19.0–78.0 18.0–30.0 

AST (IU/L): 
Mean ± SD 35.4±11.6 23.1±3.0 <0.001* 
Range 19.0–76.0 18.0–28.0 

GGT (IU/L): 
Mean ± SD 41.8±17.0 29.1±6.0 <0.001* 
Range 21.0–77.0 8.0–37.0 

^Independent t-test. 

Table (4) showed that: ALT, AST, and GGT 
were significantly higher in NAFLD group. 

Table (5): Kidney function between the studied groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p-
value 

Urea (mg/dL): 
Mean ± SD 10.2±3.7 11.1±3.7 0.113 
Range 5.0–17.0 5.0–18.0 

Creatinine (mg/dL): 
Mean ± SD 0.76±0.21 0.72±0.17 0.137 
Range 0.40–1.40 0.40–1.00 

ACR: 
Mean ± SD 9.9±6.0 9.1±3.3 0.267 
Range 1.9–25.2 3.4–15.0 

Uric acid (mg/dL): 
Mean ± SD 5.3±0.7 5.2±0.7 0.271 
Range 4.1–6.5 3.6–6.5 

^Independent t-test. 

Table (5) showed that No statistically signifi-
cant difference between the studied groups regard-
ing age urea, creatinine, ACR and uric acid. 

Table (6): Glycemic control between the studied groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p- 
value 

HbA1c (%): 

Mean ± SD 7.1±1.1 6.8±0.4 <0.001* 

Range 4.9–12.4 6.2–8.8 

FBG (mg/dL): 

Mean ± SD 133.7±59.9 97.8±11.4 <0.001* 

Range 69.0–387.0 69.0–120.0 

^Independent t-test. 

Table (6) showed that: HbA1c and FBG were 
significantly higher in NAFLD group. 

Table (7): Lipid profile between the studied groups. 

Variables 
NAFLD 
group 

(Total=94) 

Non-NAFLD 
group 

(Total=94) 

p- 
value 

Total cholesterol 

(mg/dL): 

Mean ± SD 213.8±41.7 155.3±10.0 <0.001* 

Range 144.0–358.0 132.0–178.0 

Triglycerides 

(mg/dL): 

Mean ± SD 186.3±88.6 113.4±24.8 <0.001* 

Range 57.0–548.0 64.0–148.0 

LDL (mg/dL): 

Mean ± SD 131.9±37.8 84.9±8.9 <0.001* 

Range 66.0–225.0 67.0–97.0 

HDL (mg/dL): 

Mean ± SD 44.3±9.8 47.6±6.8 0.008* 

Range 17.0–67.0 35.0–67.0 

^Independent t-test. 

Table (7) and Fig. (1) showed that: Total cho-
lesterol, triglycerides and LDL were significantly 
higher in NAFLD group, while HDL was signifi-
cantly lower in NAFLD group. 
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Fig. (3): HOMA-IR between the studied groups. 
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Fig. (1): Lipid variables between the studied groups. 

Table (8): Metabolic indices between the studied groups. 

Variables NAFLD group  
(Total=94)  

Non-NAFLD 
group 

(Total=94) 

p- 
value 

TyG index: 
Mean ± SD 9.3±0.6 8.6±0.3 <0.001* 
Range 7.9–11.4 8.0–9.0 

HOMA-IR: 
Mean ± SD 2.8±1.8 1.3±0.2 <0.001* 
Range 0.5–5.9 1.0–1.6 

FLI: 
Mean ± SD 79.5±13.4 68.5±7.7 <0.001* 
Range 45.4–98.2 49.4–84.2 

^Independent t-test. 

Table (8) and Figs. (2,3,4) showed that: TyG in-
dex, HOMA-IR and FLI were significantly higher 
in NAFLD group. 

NAFLD group Non-NAFLD group 

Fig. (2): TyG index between the studied groups. 

NAFLD group Non-NAFLD group 

Fig. (4): FLI between the studied groups. 

Table (9) showed that: Among NAFLD group 
TyG index had significant positive correlations 
with HOMA-IR, FLI, Waist circumference, BMI, 
GGT, HbA1c, FBG, Total cholesterol and Triglyc-
erides. HOMA-IR had significant positive correla-
tions with FLI, Waist circumference, BMI, GGT, 
HbA1c, FBG, and Triglycerides. FLI had signifi-
cant positive correlations with Waist circumfer-
ence, BMI, ALT, AST, GGT, HbA1c, FBG, Total 
cholesterol, Triglycerides and LDL. 

Table (10) showed that: Among non-NAFLD 
group TyG index had significant positive correla-
tions with HOMA-IR, FLI, Waist circumference, 
ALT, FBG, Total cholesterol and Triglycerides. 
HOMA-IR had significant positive correlations 
with FLI, FBG, total cholesterol and Triglycerides. 
FLI had significant positive correlations with Waist 
circumference, BMI, GGT and Triglycerides. 

Table (11) and Figs. (5,6) showed that: TyG 
index, HOMA-IR and FLI had FLI significant di-
agnostic performance in predicting NAFLD, was 
high in TyG index, moderate in FLI and poor in 
HOMA-IR. TyG index >_9.0 and FLI >_80.0 had 
high specificity and positive predictive value, but 
low other characteristics. HOMA-IR >_1.3 had low 
characteristics. 
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Table (9): Correlations of metabolic indices among NAFLD group. 

Characteristics 
TyG index HOMA-IR FLI 

r p-value r p-value r p-value 

HOMA-IR 0.567 <0.001* 
FLI 0.499 <0.001* 0.507 <0.001* 
Age (years) 0.118 0.258 0.161 0.120 0.167 0.107 
Duration of DM (years) 0.036 0.733 0.139 0.182 0.047 0.653 
Waist circumference (cm) 0.409 <0.001* 0.563 <0.001* 0.486 <0.001* 
BMI (kg/m

2
) 0.411 <0.001* 0.671 <0.001* 0.485 <0.001* 

Hemoglobin (gm/dL) -0.098 0.347 0.038 0.717 0.159 0.127 
Leucocytes (x10

3
/mL) -0.083 0.428 0.100 0.337 0.148 0.155 

Platelets (x10
3
/mL) 0.016 0.877 -0.011 0.916 0.071 0.499 

ALT (IU/L) 0.037 0.725 -0.030 0.772 0.328 0.001* 
AST (IU/L) 0.035 0.739 -0.037 0.721 0.305 0.003* 
GGT (IU/L) 0.341 0.001* 0.268 0.009* 0.484 <0.001* 
Urea (mg/dL) 0.065 0.535 -0.145 0.163 -0.163 0.117 
Creatinine (mg/dL) 0.105 0.313 -0.104 0.320 0.074 0.475 
ACR -0.019 0.854 0.131 0.209 0.120 0.248 
Uric acid (mg/dL) 0.141 0.176 0.158 0.129 0.108 0.299 
HbA1c (%) 0.544 <0.001* 0.589 <0.001* 0.367 <0.001* 
FBG (mg/dL) 0.721 <0.001* 0.620 <0.001* 0.380 <0.001* 
Total cholesterol (mg/dL) 0.370 <0.001* 0.173 0.096 0.484 <0.001* 
Triglycerides (mg/dL) 0.801 <0.001* 0.231 0.025* 0.342 0.001* 
LDL (mg/dL) 0.022 0.830 0.045 0.670 0.351 0.001* 
HDL (mg/dL) 0.008 0.938 0.066 0.526 0.014 0.895 

Pearson correlation test. *Significant. 

Table (10): Correlations of metabolic indices among non-NAFLD group. 

Characteristics 
TyG index HOMA-IR FLI 

r p-value r p-value r p-value 

HOMA-IR 0.995 <0.001* 
FLI 0.295 0.004* 0.251 0.015* 
Age (years) 0.094 0.369 0.112 0.284 0.190 0.067 
Duration of DM (years) 0.124 0.235 0.114 0.273 0.011 0.917 
Waist circumference (cm) 0.212 0.041* 0.167 0.107 0.852 <0.001* 
BMI (kg/m

2
) 0.141 0.174 0.128 0.219 0.508 <0.001* 

Hemoglobin (gm/dL) 0.052 0.622 0.044 0.676 -0.017 0.874 
Leucocytes (x10

3
/mL) -0.044 0.677 -0.065 0.535 -0.070 0.502 

Platelets (x10
3
/mL) -0.194 0.061 -0.178 0.085 -0.012 0.905 

ALT (IU/L) 0.128 0.127 -0.195 0.059 0.180 0.101 
AST (IU/L) -0.181 0.081 -0.148 0.156 0.194 0.204 
GGT (IU/L) 0.003 0.979 -0.004 0.969 0.225 0.029* 
Urea (mg/dL) 0.010 0.927 0.011 0.913 -0.017 0.868 
Creatinine (mg/dL) 0.037 0.722 0.033 0.752 0.110 0.291 
ACR 0.105 0.316 0.104 0.317 0.126 0.224 
Uric acid (mg/dL) 0.180 0.082 0.175 0.091 -0.017 0.871 
HbA1c (%) 0.171 0.100 0.150 0.149 0.093 0.371 
FBG (mg/dL) 0.512 <0.001* 0.524 <0.001* 0.111 0.286 
Total cholesterol (mg/dL) 0.288 0.005* 0.276 0.007* -0.025 0.813 
Triglycerides (mg/dL) 0.912 <0.001* 0.904 <0.001* 0.257 0.012* 
LDL (mg/dL) -0.085 0.418 -0.093 0.371 -0.087 0.405 
HDL (mg/dL) 0.000 0.999 -0.006 0.955 0.098 0.348 

Pearson correlation test. *Significant. 
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Table (11): Diagnostic performance and characteristics of metabolic indices in predicting NAFLD. 

TyG index HOMA-IR FLI 

Value 95% CI Value 95% CI Value 95% CI 

AUC 

p-value 

Cut point 

Sensitivity 

Specificity 

Diagnostic accuracy 

Youden’s Index 

Positive predictive value 

Negative predictive value  

0.838 0.778–0.897 

<0.001* 

≥9.0 
64.9% 54.4%–74.5% 

96.8% 91.0%–99.3% 

80.9% 74.5%–86.2% 

61.7% 51.4%–72.0% 

95.3% 86.9%–99.0% 

73.4% 64.7%–80.9%  

0.593 0.497–0.690 

0.027* 

≥1.3 
58.5% 47.9%–68.6% 

45.7% 35.4%–56.3% 

52.1% 44.7%–59.5% 

4.3% -9.9%–18.4% 

51.9% 42.0%–61.7% 

52.4% 41.1%–63.6% 

0.766 0.696–0.836 

<0.001* 

≥80.0 
54.3% 43.7%–64.6% 

95.7% 89.5%–98.8% 

75.0% 68.2%–81.0% 

50.0% 39.1%–60.9% 

92.7% 82.4%–98.0% 

67.7% 59.0%–75.5% 

AUC: Area under curve.  CI: Confidence interval.  *Significant. 

1-Specificity 

Fig. (5): ROC curve for metabolic indices 
in predicting NAFLD. 

Negative predictive value 
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Youden’s index 
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AUC 
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FLI index ≥80.0 HOMA-IR ≥1.3 TyG index ≥9.0 

Fig. (6): Diagnostic characteristics of metabolic indices cut points in theprediction in predicting NAFLD. 
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Discussion 

This case-control study was conducted at a ter-
tiary care hospital at Soa’ad Kfafi University Hos-
pital and National Hepatology and Tropical Medi-
cine institute from August 2023 to December 2024. 
The study included 188 adult patients classified 
into two groups: NAFLD and non-NAFLD. Dur-
ing this study, 242 patients were assessed for eligi-
bility, and 188 patients were included (94 in each 
group). Of all eligible patients, 24 were excluded 
from the study based on the inclusion criteria, 12 
were excluded due to drug side effects on the liv-
er (with the satins forming most of these drugs), 
and 18 refused participation. Ultimately, the anal-
ysis was based on the data from 188 adult patients 
attending the Internal Medicine Clinic at Soa’ad 
Kfafi University Hospital and National Hepatology 
and Tropical Medicine institute. 

This study aimed to compare the sensitivity 
and specificity of the Triglyceride-Glucose (TyG) 
index to the Fatty Liver Index (FLI) in the early 
prediction of Non-Alcoholic Fatty Liver Disease 
(NAFLD). Additionally, it evaluated the strong as-
sociations between NAFLD, metabolic syndrome, 
and type 2 diabetes mellitus (T2DM). 

The TyG index, a metabolic marker combining 
fasting triglyceride (TG) levels and fasting blood 
glucose (FBG), estimates insulin resistance, a cen-
tral factor in NAFLD development. NAFLD is 
typically asymptomatic and reversible with early 
treatment, underscoring the importance of early 
monitoring to prevent complications such as fibro-
sis, cirrhosis, or hepatocellular carcinoma. 

In our study, the TyG index showed higher 
sensitivity and consistent associations with liver 
disorders, particularly NAFLD, metabolic syn-
drome, and T2DM. We performed a detailed sta-
tistical analysis of metabolic, anthropometric, and 
diagnostic indices to assess their predictive value 
for NAFLD. The TyG index demonstrated a high-
er sensitivity compared to FLI for early NAFLD 
detection. 

Demographic and clinical characteristics: 

Regarding demographic data, our study found 
no significant differences in age, sex, or diabetes 
duration between the NAFLD and non-NAFLD 
groups (p>0.05). However, anthropometric meas-
ures, including waist circumference and BMI, 
were significantly higher in the NAFLD group 
(p<0.001). These findings align with established 
evidence linking central obesity and increased BMI 
to NAFLD risk. 

Laboratory and biochemical findings: 
Routine laboratory investigations revealed no 

significant differences in hemoglobin, leukocytes, 
or platelets between the groups. However, liver en-
zyme levels ALT, AST, and GGT were significantly 
elevated in the NAFLD group (p<0.001), indicating 
liver dysfunction consistent with NAFLD pathol-
ogy. Renal function markers such as urea, creati-
nine, albumin-to-creatinine ratio (ACR), and uric 
acid showed no significant differences between the 
groups. 

In terms of glycemic control, HbA1c and FBG 
levels were significantly higher in the NAFLD 
group (p=0.016 and p<0.001, respectively), under-
scoring the link between poor glycemic control and 
NAFLD. Regarding lipid profiles, total cholesterol, 
triglycerides, and LDL were significantly higher in 
the NAFLD group, while HDL was significantly 
lower (p<0.01 for all measures). 

Metabolic indices: 
The TyG index, HOMA-IR, and FLI were all 

significantly elevated in the NAFLD group, rein-
forcing their utility in identifying NAFLD. Cor-
relations showed that these indices were strongly 
associated with waist circumference, BMI, FBG, 
triglycerides, and liver enzyme levels. Notably, the 
TyG index exhibited the highest diagnostic accura-
cy with an AUC of 0.838, followed by FLI (AUC = 
0.766) and HOMA-IR (AUC = 0.593). The NAFLD 
group’s mean TyG index (9.3±0.6) was significant-
ly higher than the non-NAFLD group (8.6±0.3) 
(p<0.001). This robust distinction highlights the 
diagnostic reliability of the TyG index. 

The TyG index also demonstrated excellent 
specificity (96.8%) and a high positive predictive 
value (95.3%), confirming its reliability in identi-
fying individuals with NAFLD. Compared to FLI 
and HOMA-IR, the TyG index emerged as the most 
accurate and practical tool due to its non-invasive 
nature and ease of calculation. 

Clinical implications and comparative analysis: 

Clinically, the TyG index offers a cost-effec-
tive, non-invasive screening tool for early NAFLD 
detection, especially in populations with metabol-
ic syndrome, obesity, or T2DM. Its high specific-
ity ensures that positive results strongly indicate 
NAFLD, reducing unnecessary further testing and 
enhancing diagnostic efficiency. Despite its high 
diagnostic accuracy, the TyG index’s lower sensi-
tivity suggests that other clinical assessments for 
comprehensive evaluation should complement it. 
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Supporting evidence from literature: 
In agreement with our findings, a cross-section-

al study involving 2,280 participants with T2DM 
highlighted a significant association between the 
TyG index and NAFLD. The study demonstrated 
that the TyG index outperformed HbA1c, FBG, and 
the AST/ALT ratio in predicting NAFLD risk, Li et 
al., [3]. Similarly, a cohort study with 2,056 partici-
pants reported that elevated TyG index levels were 
independently associated with a higher risk of in-
cident NAFLD, reinforcing its utility in screening, 
and managing NAFLD patients [12]. 

The TyG index’s strong correlation with met-
abolic dysfunction and its high diagnostic accura-
cy establish it as a valuable marker for predicting 
NAFLD. Its ability to reflect insulin resistance and 
lipid abnormalities underscores its efficacy in iden-
tifying at-risk individuals. However, ethnic, age-re-
lated, and metabolic variations may influence its 
predictive power. Therefore, while the TyG index 
is promising, it should be used alongside other 
clinical assessments and diagnostic procedures to 
ensure comprehensive evaluation and accurate di-
agnosis of NAFLD. 

Conclusion: 
This case-control study discusses the TyG in-

dex’s diagnostic potential as an affordable, non-in-
vasive marker for the early detection of non-alco-
holic fatty liver disease (NAFLD) in people with 
type 2 diabetes. 

According to the study, the TyG index is a trust-
worthy method for identifying people who are at 
risk of NAFLD since it performs better than other 
indices like FLI and HOMA-IR in terms of diag-
nostic accuracy, sensitivity, specificity, and positive 
predictive value. 

The TyG index’s importance in detecting and 
treating NAFLD in populations with obesity, type 2 
diabetes, and metabolic dysfunction is highlighted 
by thesignificant correlations it has with metabolic 
syndrome, glycaemic control, and the TyG index. 

Further research, including longitudinal and 
multi-center studies, is required to validate these 
results across diverse populations, even though 
the findings are supported by prior studies. These 
limitations include the study’s case-control design, 
single-center setting, and reliance on non-invasive 
diagnostic methods. Furthermore, for a thorough 
assessment of NAFLD, the TyG index should be 
used in combination with other clinical evaluations 
due to its reduced sensitivity although it has a high 
positive predictive value. By lowering the likeli- 

hood of serious liver problems in high-risk groups, 
the TyG index is an overall promising diagnostic 
tool that may improve early identification and in-
tervention methods for NAFLD. 

Recommendations: 
Conduct Large-Scale, Multi-Center Studies. 

Future studies should include diverse populations 
across multiple centers to improve generalizabili-
ty and account for ethnic, geographic, and demo-
graphic variations in NAFLD prevalence and met-
abolic risk factors. 

Assessment of the TyG Index in Disease Pro-
gression and Treatment Response, Future stud-
ies should evaluate how the TyG index changes 
over time in response to lifestyle modifications, 
pharmacological interventions, and metabolic im-
provements in NAFLD patients. TyG index is an 
overall promising diagnostic tool that may improve 
early identification and intervention methods for 
NAFLD. 
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