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Abstract: Background: Non-alcoholic fatty liver disease (NAFLD) is a global public health issue.
Although liver biopsy remains the gold standard for diagnosing hepatosteatosis, its invasiveness,
high cost, and associated risks limit its widespread use. Therefore, there is a need for reliable, non-
invasive, and cost-effective biomarkers to aid in the early detection of NAFLD. Our objective was to
determine the utility of the triglyceride (TG) to high-density lipoprotein (HDL) ratio in predicting
non-alcoholic fatty liver disease. Methods: This retrospective cross-sectional study included 2588
patients who met the inclusion criteria. Demographic data and laboratory results were collected from
electronic health records and recorded. Experienced radiologists performed abdominal
ultrasonography to assess fatty liver in line with EASL 2021 criteria. The TG/HDL ratio and other
non-invasive scores (APRI, FIB-4, ALT/AST, TG/Glucose) were calculated. Results: TG/HDL ratio
was significantly higher in NAFLD patients (AUROC: 0.682), outperforming other non-invasive
indices. At the optimal cut-off value of 1.86, sensitivity was 80.7% and specificity 45.5%. The TG/HDL
ratio correlated positively with markers of glycemic control, inflammation, and liver enzymes.
Conclusions: The TG/HDL ratio is an accessible and valuable parameter in predicting non-alcoholic
fatty liver disease. It offers a non-invasive alternative to liver biopsy and potentially prevents
complications from non-alcoholic fatty liver disease or diagnostic approaches.

Keywords: dyslipidemia; HDL cholesterol; non-alcoholic fatty liver disease; triglyceride;
triglyceride/HDL ratio

1. Introduction

Non-alcoholic fatty liver disease (NAFLD) is becoming increasingly prevalent globally [1,2]. This
is due to the rising prevalence of metabolic syndrome and obesity, as well as changes in dietary
habits. The true prevalence of NAFLD patients is unknown, as it is the most common (approximately
90%) cause of asymptomatic aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
elevation in patients presenting to clinics, and the majority of cases are asymptomatic [1]. In some
screening-based studies conducted in the adult population, the prevalence of NAFLD was found to
be 17-33% (75% in obese patients), and the prevalence of non-alcoholic steatohepatitis (NASH) was
approximately 3% [3]. NAFLD is not only confined to the liver but is increasingly recognized as a
hepatic manifestation of systemic metabolic dysfunction and is closely associated with a significantly
increased risk of type 2 diabetes mellitus, insulin resistance, obesity and cardiovascular diseases [4].
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NAFLD is characterized by fat accumulation in the liver and is the most common cause of chronic
liver disease. Sedentary life, some drugs (such as steroid hormones, tamoxifen, and cisplatin),
environmental and genetic factors may also play a role in the development of NAFLD [5].

For the diagnosis of NAFLD, steatosis should be demonstrated on radiological imaging or tissue
histology, causes that may lead to hepatic steatosis should be excluded, and excessive alcohol
consumption and other causes of chronic liver disease should be ruled out [6]. The gold standard in
the diagnosis of hepatosteatosis is liver biopsy. However, it is mostly not preferred in the diagnosis
of hepatosteatosis because it is an invasive procedure, is not cost-effective, and has complications
such as bleeding or liver injury. Therefore, non-invasive or less invasive techniques are used to
diagnose hepatosteatosis whenever possible [7]. Imaging modalities used in the diagnosis of NAFLD
include abdominal ultrasound (US) imaging, computed tomography (CT), and magnetic resonance
imaging (MRI). US is often the first preferred imaging method because it is easily accessible and does
not contain ionizing radiation [8].

Fibrosis may develop on the background of NASH in the later stages of the disease, and the risk
of liver cirrhosis and hepatocellular carcinoma may increase in advanced cases. Therefore, detecting
fibrosis in NAFLD patients in the early stages and determining appropriate treatment strategies is
essential. In addition to invasive methods such as liver biopsy, non-invasive scores such as AST to
platelet ratio index (APRI), Fibrosis-4 (FIB-4) score, and ALT to AST ratio are also used to evaluate
fibrosis in NAFLD. These scores are simple, non-invasive tests widely used in routine clinical practice
and aid clinical decision-making to assess liver fibrosis in the foreground. Studies show that these
scores can predict hepatic fibrosis and NAFLD [9,10].

Hypertriglyceridemia and low high-density lipoprotein (HDL) cholesterol levels play an
essential role in the pathophysiology of NAFLD and are components of metabolic syndrome. Intense
triglyceride (TG) accumulation is observed in hepatocytes, especially in patients with NAFLD. Our
study aimed to determine whether the TG to HDL ratio is superior to other scoring systems in
predicting NAFLD and whether this ratio can be used rapidly and reliably in diagnosing and
following hepatosteatosis.

2. Patients and Methods
2.1. Study Participants

This study has a retrospective cross-sectional study design. The University of Health Sciences, Haseki
Training and Research Hospital Institutional Ethics Committee reviewed and approved the study
protocol (reference number: 02-2023, date of approval: 11.01.2023). Also, the ethics committee
anonymized and approved the database information with no need for consent. Data from electronic
health records and laboratory databases of 5962 patients admitted to Haseki Training and Research
Hospital Internal Medicine outpatient clinic between March 2022 and March 2023 and underwent
abdominal ultrasonography were analyzed retrospectively. Exclusion criteria included significant
alcohol intake (2140 grams/week ethanol consumption for women, 2210 grams/week ethanol
consumption for men), being under 18 years of age, hepatotoxic drug or anti-hyperlipidemic agent
usage, acute hepatitis, pregnancy, and having a disease affecting the liver. Inclusion criteria were
being over 18 years of age, availability of fasting triglyceride and HDL measurements, and
ultrasonographic evidence of being with or without hepatic steatosis. A total of 2588 patients who
fulfilled the necessary criteria were included in the study, as seen in flow diagram of the study (figure
1).

2.2. Laboratory and Radiological Analysis

Demographic data (such as age and gender) and clinical characteristics (comorbidities and
medications used) were recorded. The tests (AST, ALT, TG, HDL cholesterol, total cholesterol,
complete blood count, HbAlc, albumin, glucose, creatinine, uric acid, and hemogram) obtained after
fasting for at least eight hours were recorded. Non-invasive scoring (APRI, FIB-4, ALT/AST ratio,
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TG/Glucose ratio) and TG/HDL ratio were calculated using these data. The indices were calculated
using established formulae from prior studies. ROC analysis was used to identify the diagnostic
performance of each index. The optimal cut-off value was determined using the Youden Index.
Hepatic steatosis was evaluated semiquantitatively by abdominal ultrasonography performed by
experienced radiologists blinded to clinical and laboratory data. NAFLD diagnosis was based on the
presence of hepatic steatosis according to the European Association for the Study of the Liver (EASL)
2021 criteria, after exclusion of secondary causes and significant alcohol intake.

2.3. Statistical Analysis:

Statistical analysis was performed using SPSS 26.0 for Windows (Armonk, NY: IBM Corp.).
Numeric values were expressed as the mean * standard deviation. Descriptive statistics AND
Kolmogorov-Smirnov tests were performed, and skewness/kurtosis values were evaluated to assess
whether the data had been normally distributed. Normally-distributed variables were assessed using
a t-test, and irregular variables were evaluated using the Mann-Whitney U test. Comparisons of
numerical variables in more than two groups were made using the One Way ANOVA test if there
was a normal distribution or the Kruskal Wallis test if there was no normal distribution. Subgroup
analyses were interpreted according to Bonferroni correction. Categorical variables were evaluated
with the chi-square test. Sensitivity and specificity values of non-invasive scoring and
triglyceride/HDL ratio for predicting hepatosteatosis were calculated. Receiver operating
characteristic (ROC) analyses were performed to determine the diagnostic accuracy of the related
laboratory results and ratios. The Pearson correlation coefficient was used to assess the linear
relationship between variables, while the Spearman correlation was used to evaluate the monotonic
relationship. Descriptive statistics were presented as mean + standard deviation and p-values <0.05
were considered significant

3. Results

Of the patients included in the study, 1631 were female, and 957 were male. 811 female and 459
male patients did not have NAFLD, while 820 female and 498 male patients had NAFLD. There was
no statistically significant difference in the incidence of NAFLD between genders (p:0.249). The mean
age of the patients was 45.31+12.50 years, 49.07+10.34 years in the group with NAFLD, and
41.42+13.33 years in the group without hepatosteatosis. When the grades of hepatosteatosis were
evaluated, it was seen that 878 patients had grade 1 hepatosteatosis, 411 patients had grade 2
hepatosteatosis, and 29 patients had grade 3 hepatosteatosis out of 1318 patients with NAFLD.

Among the laboratory parameters, white blood cell (WBC), neutrophil count, glucose, HbAlc,
AST, ALT, alkaline phosphatase (ALP), lactate dehydrogenase (LDH), albumin, total cholesterol, TG,
c-reactive protein (CRP) values were statistically significantly higher in patients with NAFLD and
HDL values were significantly higher in patients without hepatosteatosis (tables 1 and 2). There was
no statistically significant correlation between platelet (PLT) count and the presence or absence of
hepatosteatosis.

Table 1. Descriptive characteristics and laboratory findings of entire patient group.

Characteristics and Entire patients
Findings (n:2588)
Gender (F/IM) 1631/957
Age (years) 45.31+12.50
WBC (10°/L) 7.35+£1.93
Neutrophil (10°/L) 4.32+1.50
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Hemoglobin (g/L) 13.58+1.78
Platelets (10%/L) 258.81+70.92
Glucose (mg/dl) 109.34+41.40
HbA1c (%) 6.25+1.48

AST (U/L) 24.80+38.88

ALT (U/L) 29.91+49.99

ALP (IU/L) 84.37+36.09

LDH (U/L) 182.75+47.96
Creatinine (ing/dl) 0.75+0.16

Triglyceride (mg/dl) 147.42+93.89

HDL cholesterol (mg/dl) 49.28+12.82

Total cholesterol (mg/dl) 189.23+41.0
Uric acid (ing/dl) 4.70+1.31
Albumin (g/1) 45.63+3.0
CRP (mgl/1) 4.9149.32

n: number of patients, F: female, M: male, WBC: white blood cell, HbAlc: hemoglobin Alc, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, LDH: lactate dehidrogenase,

HDL: high-density lipoprotein, CRP: c-reactive protein.

Table 2. Characteristics and laboratory findings of NAFLD and non-NAFLD groups.

Characteristics and Patients without Patients with p-value
Findings NAFLD NAFLD
(n:1270) (n:1318)
Age (years) 41.42+13.33 49.07+10.34 <0.001
Gender (F/IM) 811/459 820/498 0,249
WBC (10°/L) 7.11£1,91 7,58+1.92 <0.001
Neutrophil (10°/L) 4.23+1.56 4.40+1.45 0.005
Hemoglobin (g/L) 13,4+1,85 13,76+1,70 <0.001
Platelets (10°/L) 257.26+76.02 260.31+65.62 0.275
Glucose (mg/dl) 100.63+31.48 117.73+47.61 <0.001
HbA1c (%) 5.88+1.30 6.52+1.54 <0.001
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AST (U/L) 22.67+30.62 26.84+45.33 <0.001
ALT (U/L) 24.02+36.87 35.60+£59.45 <0.001
ALP (IU/L) 82.38+42.0 86.45+28.49 0.013
LDH (U/L) 178.05+46.45 187.77+49.06 <0.001
Creatinine (mg/dl) 0.74+0.15 0.76+0.16 <0.001
Triglyceride (mg/dl) 122.67+80.57 171.27+99.50 <0.001
HDL cholesterol (ing/dl) 51.26+13.54 47.37+11.78 <0.001
Total cholesterol (mg/dl) 181.16+40.62 197.02+39.88 <0.001
Uric acid (mg/dl) 4.34+1.22 5.06x1,30 <0.001
Albumin (g/1) 45.41+3.28 45.83+2.70 0.002
CRP (mg/1) 4.3149.85 5,49+8.75 0.007

In: number of patients, NAFLD: non-alcoholic fatty liver disease, F: female, M: male, WBC: white blood cell,

HbAlc: hemoglobin Alc, AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline

phosphatase, LDH: lactate dehidrogenase, HDL:high-density lipoprotein, CRP:c-reactive protein. 2 p<0.05:

statistically significance, significant values are shown in bold.

When the patients were analyzed according to non-invasive disease assessment methods,
triglyceride/HDL ratio, APRI score, FIB-4 score, ALT/AST ratio, and TG/Glucose ratio were
statistically significantly higher in patients with NAFLD (all p-values: <0.001), (table 3). In subgroup

analysis according to gender, the TG/HDL ratio was 2.48+2.32 (median: 1.84) in patients without
NAFLD and 3.64+2.75 (median: 2.94) in patients with NAFLD. In men, this ratio was 3.31+3.49
(median:2.39) in those without NAFLD and 4.81+3.96 (median:3.72) in those with NAFLD (figure 2).
All of these differences were statistically significant (p<0.001).

Table 3. Association of non-invasive parameters with NAFLD.

Patients without Patients with NAFLD p-value
NAFLD (n:1318)
(n:1270)

TG/HDL ratio 2.79+2.83 4.08+3.30 <0.001
TC/HDL ratio 3.75+1.39 4.36+1.24 <0.001
ALT/AST ratio 0.99+0.39 1.23+0.49 <0.001
APRI 0.32+0.64 0.350.62 <0.001
FIB-4 score 0.85+0.80 0.93+0.50 <0.001
TG/Glucose ratio 1.24+0.74 1.54+0.88 <0.001
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I n: number of patients, TG: triglyceride, HDL: high-density lipoprotein, TC: total cholesterol, ALT: alanine
aminotransferase, APRI: AST to platelet ratio index, FIB-4: fibrosis 4) 2p<0.05: statistically significance, significant

values are shown in bold.

When ROC analysis was performed to evaluate the predictive value of TG/HDL ratio and other
non-invasive parameters for NAFLD, the AUROC for TG/HDL ratio was 0.682 (95% CI: 0.662-0.703),
outperforming APRI (0.565), FIB-4 (0.591) and ALT/AST ratio (0.668), (figure 3, table 4). The optimal
cut-off value for the TG/HDL ratio was identified as 1.86, yielding a sensitivity of 80.7% and
specificity of 45.5% for NAFLD detection (table 5).

Table 4. AUROC and %95 CI of non-invasive parameters for predicting NAFLD.

AUROC for NAFLD (%95 CI) p-value
Tg/HDL ratio 0.682 (0.662-0.703) <0.001
TC/HDL ratio 0.661 (0.640-0.682) <0.001
ALT/AST ratio 0.668 (0.647-0.689) <0.001
APRI 0.565 (0.543-0.587) <0.001
FIB-4 0.591 (0.569-0.613) <0.001
Tg/Glucose ratio 0.626 (0.604-0.647) <0.001

I'n: number of patients, TG: triglyceride, HDL: high-density lipoprotein, TC: total cholesterol, ALT: alanine
aminotransferase, APRI: AST to platelet ratio index, FIB-4: fibrosis 4). 2 p<0.05: statistically significance,

significant values are shown in bold.

Table 5. Distribution of patients according to the determined cut-off value of the TG/HDL ratio.

TG/HDL ratio N of patients N of patients Total p-value
without NAFLD with NAFLD
<1.86 578 254 832
21.86 692 1064 1756 <0.001
Total 1270 1318 2588

! (n: number of patients, TG: triglyceride, HDL: high-density lipoprotein, NAFLD: non-alcoholic fatty liver
disease) 2 p<0.05: statistically significance, significant value is shown in bold.

As shown in Table 6, when the correlation of the TG/HDL ratio with other biochemical findings
and parameters was analyzed, it was observed that it was positively correlated with the parameters
except for FIB-4, LDH, and PLT count.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 6. Correlations of TG/HDL ratio with demographic and clinical parameters.

Parameter r (95% CI) p
Age 0.139 (0.066-0.210) <0.001
WBC 0.183 (0.114-0.246) <0.001
Hgb 0.213 (0.140-0.287) <0.001
PLT -0.008 (-0.083-0.062) 0.818
Creatinine 0.174 (0.102-0.237) <0.001
AST 0.146 (0.077-0.212) <0.001
ALT 0.229 (0.158-0.296) <0.001
Uric acid 0.272 (0.208-0.337) <0.001
Glucose 0.244 (0.179-0.309) <0.001
HbAlc 0.242 (0.168-0.311) <0.001
LDH 0.021 (-0.044-0.090) 0.554
APRI 0.109 (0.038-0.178) 0.002
FIB-4 0.061 (-0.010-0.134) 0.084
ALT/AST ratio 0.249 (0.183-0.315) <0.001
TG/Glucose ratio 0.795 (0.763-0.825) <0.001

1 WBC: white blood cell, Hgb: hemoglobin, PLT: platelets, AST: aspartate aminotransferase, ALT: alanine
aminotransferase, LDH: lactate dehidrogenase, APRI: AST to platelet ratio index, FIB-4: fibrosis 4 score, TG:
triglyceride 2 p<0.05: statistically significance, significant values are shown in bold.
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Figure 1. Flow diagram of participants.
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4. Discussion

The findings of this study demonstrate the clinical relevance of the TG/HDL ratio as a practical
tool in the early identification of NAFLD. The observed AUROC of 0.682, with high sensitivity at a
low cut-off value, supports its utility particularly in identifying early-stage disease, such as grade 1
steatosis, which comprised the majority of our NAFLD cohort.

Non-alcoholic fatty liver disease (NAFLD) is an increasingly common health problem not only
in Turkey but also worldwide due to the increasing prevalence of metabolic syndrome, obesity, and
changes in dietary habits. Current studies suggest that the global prevalence of NAFLD is
approximately 25% [11]. Imaging methods are most commonly used to diagnose NAFLD. However,
routine imaging may delay diagnosis and contribute to unnecessary healthcare costs, and patients
are exposed to unnecessary radiation in methods such as computed tomography. In patients with
suspected NAFLD, it is essential that a simple value such as TG/HDL ratio, which readily derived
from routine laboratory tests, helps us to make a diagnosis. In this way, both time and labor loss can
be prevented.

The review by Younossi ZM and the study by Tabacu L et al. reported that the incidence of
NAFLD increased with age [12,13]. Similarly, our study found that the mean age of patients with
hepatosteatosis was higher than those without hepatosteatosis.

In a study conducted by Summart et al. in Thailand, it was observed that the prevalence of
NAFLD was higher in women (especially in the postmenopausal period) than in men [14]. In a study
conducted by Eguchi et al. in Japan and published in 2012, it was observed that the incidence of
NAFLD in men was approximately three times higher than in women [15]. In our study, although
the prevalence was higher in men, no statistically significant difference was observed in the
prevalence of NAFLD between genders. This lack of statistical difference may reflect to differences
in the lifestyle and dietary habits of the opposite sexes in different societies.

Increased hepatic insulin resistance plays a vital role in the pathophysiology of NAFLD. It has
been demonstrated in many studies and review articles that metabolic syndrome and diabetes
mellitus are more common pathologies in patients with NAFLD compared to the average population
[12,16]. In a meta-analysis by Ballestri et al. in which the data of 117020 patients in 20 different studies
were evaluated, it was concluded that the incidence of Type 2 DM was approximately doubled in
patients with NAFLD [17]. Similarly, our study found that glucose and HbAlc values were
statistically significantly higher in patients with hepatosteatosis and were positively correlated with
TG/HDL ratio.

It has been reported that serum aminotransferase (AST and ALT) levels may slightly increase in
patients with hepatosteatosis secondary to hepatocyte inflammation [18,19]. The presence of these
values in the normal range does not exclude the disease. In our evaluation, AST and ALT were
statistically significantly increased in patients with hepatosteatosis. In addition, studies are showing
that the ALT/AST ratio is a parameter that can be used to support the diagnosis of NAFLD [9,20,21].
Some studies have shown that aminotransferase levels, primarily ALT, increase as fibrosis increases
in NAFLD patients [22]. Because of this increase in ALT, which increases more precisely and more
markedly than AST in hepatocyte damage, the ALT/AST ratio has been higher in patients with
hepatosteatosis than those without hepatosteatosis. Our analysis found that the ALT/AST ratio was
higher in patients with NAFLD in a manner that supported the literature data. Similarly,
inflammation indicators WBC and CRP were higher in NAFLD patients due to inflammation in
hepatocytes and were positively correlated with TG/HDL ratio. These findings also supported
previous studies [23].

Dyslipidemia, one of the components of metabolic syndrome, frequently accompanies NAFLD.
Studies have shown that significantly elevated triglycerides and low HDL levels are observed more
frequently in patients with hepatosteatosis [24,25]. Increased triglyceride accumulation in
hepatocytes is considered one of the main pathophysiologic mechanisms in NAFLD [26]. In support
of these findings, Li et al. found that triglyceride levels were higher and HDL cholesterol levels were
lower in patients with hepatosteatosis than those without NAFLD [27]. In addition, some studies
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show that the triglyceride/HDL ratio is higher in patients with hepatosteatosis than in the average
population [28-30]. A study by Wu et al. showed that an increase in the Triglyceride/HDL ratio was
associated with an increase in the stage of hepatosteatosis, especially with advanced hepatosteatosis
[28]. Similar results are available between total cholesterol levels and NAFLD. In two different studies
conducted with patients with chronic hepatitis B and type 2 diabetes mellitus, total cholesterol levels
and total cholesterol/HDL cholesterol ratios were found to be higher in patients with hepatosteatosis,
similar to our study [31,32].

The search for parameters that can rapidly and accurately detect NAFLD, a global health
problem, continues. Although histological confirmation remains the diagnostic gold standard for
NAFLD, its invasive nature, associated risks, and ethical considerations limit its use in large-scale or
retrospective studies. In contrast, abdominal ultrasonography offers a practical and non-invasive
alternative. A comprehensive meta-analysis by Hernaez et al., which included 49 studies,
demonstrated that ultrasonography has a pooled sensitivity of 84.8% and specificity of 93.6% for
detecting moderate to severe hepatic steatosis when compared with histology [8]. These findings
support its reliability in epidemiological and clinical research settings. Accordingly, our study
utilized ultrasonographic diagnosis in alignment with European Association for the Study of the
Liver (EASL) 2021 guidelines, and evaluations were performed by experienced radiologists blinded
to clinical and laboratory data to reduce observer bias. Therefore, studies have been conducted to
evaluate whether non-invasive parameters such as APRI, FIB-4, and ALT/AST ratio, which are
mainly developed to predict fibrosis in the liver in daily practice, are also predictive for NAFLD, and
many different results have been found. In the study conducted by Sayar et al. in patients with
chronic hepatitis B infection, it was observed that a high APRI score was not associated with the
presence of NAFLD [33]. In our study, TG/HDL ratio was significantly higher in patients with
NAFLD. A study conducted by Yin et al. evaluating high-risk metabolic dysfunction-related
steatohepatitis patients showed that APRI had a sensitivity of 24.7% and FIB-4 had a sensitivity of
26.9% for steatohepatitis [34]. Another study conducted in Portugal observed that APRI had a
sensitivity of 65.4% and FIB-4 had a sensitivity of 61.5% at different cut-off values [35]. While TG/HDL
exhibited the highest AUROC among evaluated markers, its moderate predictive power underscores
the need for composite indices or integration into multifactorial models.

Similarly, the ALT/AST ratio was thought to be used to predict NAFLD like other non-invasive
parameters. However, it was observed that the sensitivity remained as low as 55% at the determined
cut-off value [36]. In our study, when the TG/HDL ratio was evaluated according to the cut-off value,
it was found that the TG/HDL ratio's sensitivity for NAFLD was higher compared to other studies'
findings. Considering that the majority of the patient group in our study had grade 1 hepatosteatosis,
the TG/HDL ratio seems to be an accessible and helpful parameter in predicting NAFLD, especially
in the initial stage.

Our findings demonstrate that the TG/HDL ratio is a valuable predictor of NAFLD. This non-
invasive parameter offers a practical alternative to liver biopsy, reducing the risks and costs
associated with invasive procedures. The TG/HDL ratio can be easily calculated from routine
laboratory tests, making it an accessible tool for early diagnosis and management of NAFLD. From a
public health perspective, the TG/HDL ratio could be integrated into primary care screening
algorithms, particularly for high-risk populations such as individuals with obesity, diabetes, or
metabolic syndrome. Its simplicity may allow earlier identification of hepatic steatosis, enabling
preventive lifestyle interventions and targeted follow-up. While promising, the current findings
require validation in prospective cohorts and in populations with histologic confirmation of NAFLD.
Further research may also clarify sex-specific thresholds or utility in pediatric and geriatric groups.

The large sample size and use of multiple validated indices strengthen the reliability of our
findings. Also, several limitations should be acknowledged. The reliance on ultrasonographic
findings without histological confirmation may have introduced variability in the diagnosis of
NAFLD. Due to the retrospective nature of the study, data regarding patients' dietary habits, physical
activity levels, and specific medication use (e.g., statins, antidiabetics) were not consistently available
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in the medical records and thus could not be included in the analysis. These factors are indeed
relevant to both lipid metabolism and NAFLD progression and should be considered in future
prospective studies. In addition, as a retrospective cross-sectional study, our findings are limited to
associations rather than causation. However, the large sample size and use of multiple non-invasive
indices provide a valuable snapshot of TG/HDL's diagnostic potential in routine practice.

5. Conclusions

Our study confirms the utility of the TG/HDL ratio as a non-invasive biomarker for hepatic
steatosis. Given its simplicity and strong association with NAFLD in our cohort, the TG/HDL ratio
holds promise as an accessible adjunctive tool in primary screening protocols, particularly when
imaging or biopsy are not feasible. Although more studies are needed on this subject, its widespread
use could enhance early diagnosis and management, potentially reducing NAFLD-related
complications, especially in patients at risk for hepatosteatosis. Future studies incorporating
histologic endpoints and longitudinal outcomes will be critical to establishing the prognostic value
of this biomarker.
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Abbreviations

The following abbreviations are used in this manuscript:

NAFLD Non-alcoholic fatty liver disease

TG Triglyceride

HDL High-density lipoprotein

AST Aspartate aminotransferase
ALT Alanine aminotransferase
NASH Non-alcoholic steatohepatitis
us Ultrasound

CT Computed tomography

MRI Magnetic resonance imaging
APRI AST to platelet ratio index

FIB-4 Fibrosis-4

EASL European Association for the Study of the Liver
ROC Receiver operating characteristic
WBC White blood cell

ALP Alkaline phosphatase
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LDH Lactate dehydrogenase
CRP C-reactive protein

PLT Platelet
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