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Abstract:

Background: Type 2 diabetes mellitus (T2D) is a risk factor for non-alcoholic fatty liver disease
(NAFLD), and identifying antidiabetic drugs that provide fatty liver care is important. This study
compared the risk of developing NAFLD in T2D patients taking a sodium-glucose cotransporter-2
inhibitor (SGLT2i) with and without thiazolidinedione (TZD).

Methods: A large retrospective (2014-2017) dataset from the Korean National

The Health Information Database was used to form propensity score-matched cohorts of T2D patients
(without pre-existing liver conditions) who were receiving an SGLT2i with (n = 387) or without TZD
(n=384). The risk of developing NAFLD (defined as a Fatty Liver Index [FLI] >60) was expressed
as an adjusted odds ratio (aOR) with 95% confidence intervals (CIs).

Results: Co-administration of TZD and SGLT2i attenuated the risk of developing NAFLD ( FLI >60)
relative to SGLT2i without TZD therapy. NAFLD developed in fewer patients in the SGLT2i with
TZD group (26/387; 6.72%) than in the SGLT2i without TZD group (43/384; 11.20%), with an
estimated unadjusted OR of 0.571 (95% CI, 0.343-0.950) and an aOR of 0.541 (95% CI 0.302—
0.971). In the subgroup analysis, none of the variables examined (i.e., age, sex, alcohol use, regular
exercise, insulin use, and duration of T2D) had a significant effect on the aORs for developing
NAFLD.

Conclusion: Co-administration of TZD with an SGLT2i significantly attenuated the risk of
developing NAFLD in T2D patients relative to SGLT2i without TZD therapy.
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1. Introduction

Non-alcoholic fatty liver disease (NAFLD), the most common cause of liver disease, ranges from non-alcoholic fatty
liver (simple steatosis) to non-alcoholic steatohepatitis (NASH; including mild-to-advanced fibrosis and NASH
cirrhosis) and hepatocellular carcinoma [ 1, 2]. A manifestation of the metabolic syndrome, NAFLD is characterized by
excess hepatic fat accumulation in the hepatocytes (defined as the presence of steatosis in >5% of hepatocytes) and is
closely associated with insulin resistance [3, 4].

Type 2 diabetes (T2D) is a well-known risk factor for NAFLD [5]. The estimated prevalence of
NAFLD in patients with T2D is 55.5% globally and 52.0% in East Asia, which is double its
prevalence in the general population [6]. In addition to an increased risk of liver-related morbidity and
mortality, NAFLD increases the risk of cardiovascular disease, chronic kidney disease, and overall
mortality [7-9]. In Asia, the burden of NAFLD and NASH is expected to increase with an increase in
diabetic and obese individuals [10].

Fatty liver management is becoming an important consideration when selecting oral antidiabetic drug
(OAD) therapy to treat T2D, although no OAD is currently specifically approved for the treatment of
NAFLD. Therefore, it is important to identify the optimal OAD regimen to provide fatty liver care in
T2D patients by comparing the effects of various combinations of OADs.

Of the classes of OADs, thiazolidinediones (TZDs) [5, 11, 12] have the greatest effect on
NAFLD/NASH and are traditionally considered as first-line treatment in T2D patients with NAFLD
[3]. Relatively small randomized clinical trials (RCTs) have shown beneficial histological effects of
pioglitazone in patients with NAFLD with or without T2D [13-20]. TZDs interfere with peroxisome-
proliferator activated receptor-y activity, thereby reducing insulin resistance (a major mechanism in
the development of NAFLD [4] ), decreasing hepatic glucose production, inflammation, and fibrosis,
and providing other beneficial effects [5, 11, 21, 22].

Sodium-glucose cotransporter-2 inhibitors (SGLT2is) have also provided significant improvements in
liver enzyme levels and other outcomes consistent with reductions in liver fat in small RCTs and
cohort studies in T2D patients with [20, 23-29] or without [30-34], NAFLD, but has not yet been
shown to improve NASH. The effects of SGLT2is on fatty liver probably involve multiple factors,
including reducing excessive weight and fat, improving glycemic control, lowering insulin levels, and
reducing inflammation [12, 35] [11-13].

Although there are no studies on the combined use of TZD and SGLT2i in NAFLD/NASH, such
therapies may have beneficial effects. The purpose of this study was to compare the risk of developing
NAFLD, assessed using Fatty Liver Index (FLI) values, in T2D patients receiving combination
treatment with an SGLT2i and a TZD versus those receiving an SGLT2i without a TZD using a large
population dataset derived from the Korean National Health Information Database (NHID).

2. METHODS

2.1 Study database

This retrospective study used 2014-2017 data from the NHID, which is produced by the

The National Health Insurance Service (NHIS) and includes data from the National Health Screening
Program. The NHIS is a compulsory healthcare plan operated by the Korean government, and it
covers approximately 52 million individuals in 2020 [36]. The NHID contains anonymized
information on personal characteristics, demographics, health examination details, International
Classification of Diseases, Tenth Revision (ICD-10) diagnosis codes, claims data, and medical
treatment. All NHIS enrollees were eligible to undergo a general health examination at least every
two years, with the results of the health examination, as well as the responses to questionnaires on
lifestyle and behavior, as recorded in the National Health Screening database.
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2.2 Type of data collected

The protocol for the study was approved by the Institutional Review Board (IRB) of the Kangbuk
Samsung Hospital (KBSMC 2021-03-003). The requirement for informed consent was waived by the
IRB because personal identification information was not included in the data provided to the
researchers.

2.3 Study subjects

From the NHID, we identified 129,666 individuals with T2D who received a new prescription for
SGLT2i between 2014 and 2016 (index date). After excluding individuals aged <30 years, those who
did not have a national health check-up performed within 2 years before and after the index date,
those with type 1 or gestational DM, those with missing data, and those prescribed fewer than two
OADs, 46,552 individuals remained (Fig. 1).

Using propensity score matching (PSM), 700 individuals whose SGLT2i regimen included TZD were
matched on a 1:1 basis with 700 individuals whose SGLT2i regimen did not include TZD. Individuals
with pre-existing conditions that may affect the results, namely FLI >60, heavy alcohol consumption
(=30 g/day for males, and >20 g/day for females), and liver cirrhosis were excluded, leaving 387
individuals in the cohort receiving SGLT2i with TZD, and 384 in the cohort receiving SGLT2i
without TZD (Fig. 1).

2.4 Definition of NAFLD

Patients with NAFLD were identified based on their FLI, a simple and accurate algorithm for
predicting fatty liver, body mass index (BMI), waist circumference, and triglyceride and y-glutamyl
transpeptidase (GGT) levels [37]. FLI values were calculated

using the following formula: FLI = (€0.953*log. (triglycerides) + 0.139*BMI + 0.718*log. (GGT) +
0.053*waist

circumference — 15.745) / (1 + €0.953*loge (triglycerides) + 0.139*BMI + 0.718*loge (GGT) +
0.053*waist circumference — 15.745) | 1 100.

The FLI ranges from 0 to 100, with a value of <30 ruling out fatty liver and a value of >60 indicating
the presence of fatty liver (i.e., NAFLD).

2.5 Outcomes and statistical analysis

Values for patient characteristics are expressed as means + standard deviation or geometric means
with 95% confidence intervals (Cls) for continuous characteristics and as frequency (number and
percentage of patients) for categorical characteristics. The statistical significance of between-cohort
differences in patient characteristics was analyzed using the t-test for continuous characteristics and
chi-square test for categorical characteristics. Mild alcohol consumption was defined as <30 g ethanol
per day for males, and <20 g ethanol per day for females; regular exercise was defined as >5 days of
moderate-intensity exercise or >3 days of high-intensity exercise per week; and low income was
defined as the bottom 20% of Korean health insurance premiums.

The primary outcome was the difference in the occurrence of NAFLD (defined as an FLI >60)
between patients receiving an SGLT2i with TZD and those receiving an SGLT2i without TZD. This
was expressed as an adjusted odds ratio (aOR) with 95% Cls, which was corrected for all of the
variables (Table 1) that were used to balance the two treatment groups when PSM was performed.
Secondary outcomes included the aORs of other variables that influenced the development of
NAFLD, including high BMI (> 25 kg/m?), large waist circumference (> 90 cm in males, and > 85 cm
in females), elevated triglyceride levels (= 150 mg/dL), and elevated GGT levels (=40 IU/L).
Subgroup analyses were conducted to assess the effects of age (<65 vs. >65 years), sex, smoking
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status (non-smoker vs. current smoker), alcohol consumption (non-drinker vs. mild drinker), regular
exercise (yes vs. no), concomitant insulin use (yes vs. no), number of OADs in their antidiabetic
regimen (<3 vs. >3), and duration of T2D (<5 vs. >5 years) on the primary and secondary aORs.
Logistic Cox-regression models were used to estimate the primary and secondary aORs, Normality
was verified using the Kolmogorov-Smirnov test. Statistical significance was set than 0.05. Analyses
were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

2.6 Patient characteristics

At the index date, no significant differences in patient characteristics were observed between cohorts
receiving SGLT2i with and without TZD (Table 1). In both cohorts, the mean patient age was 58
years, males accounted for 56—57% of the cohort, and the mean duration of T2D was almost 10 years.
FLI and the values used to determine FLI (BMI, waist circumference, and triglyceride and GGT
levels) did not differ significantly between cohorts. Likewise, there were no significant between-
cohort differences in other laboratory values, including lipid and glucose levels, or in the proportions
of patients who were smokers, mild alcohol consumers, regular exercisers, or who had hypertension
or dyslipidemia. Antidiabetic therapy received before and at the index date did not differ significantly
between cohorts, nor did the interval between health check-ups and the index date (Table 1).

3. Result

Co-administration of TZD and SGLT2i reduced the risk of developing NAFLD (i.e., FLI >60) relative
to SGLT2i without TZD. At regular health checkups after their first prescription for SGLT?21i, the
proportion of patients who developed NAFLD was lower in the cohort receiving TZD than in the
matched cohort not receiving TZD (6.72% vs. 11.2% of patients) [Table 2]. Relative to SGLT2i
therapy without a TZD, co-administration of a TZD and an SGLT?2i attenuated the odds of having an
FLI >60, with an unadjusted OR of 0.571 (95% CI 0.343—-0.950) and an aOR of 0.541 (95% CI
0.302-0.971).

In subgroup analyses, the aORs for developing NAFLD showed the same results regardless of the
variables examined (i.e., age, sex, smoking status, alcohol consumption, regular exercise, concomitant
insulin use, number of oral agents in the antidiabetic regimen, and duration of T2D), with none of the
variables having a significant effect (Table 2)

In the secondary analysis of the factors that are used to determine the development of NAFLD,
patients receiving SGLT2i with a TZD were less likely to have waist circumference >90 ¢cm in males
or >85 cm in females (aOR 0.778, 95% CI 0.521-1.161), triglyceride levels >150 mg/dL (aOR 0.626,
95%, CI 0.44-0.89), and GGT levels >40 IU/L (aOR 0.543, 95%, CI 0.336—0.879) than patients
receiving an SGLT2i without a TZD, but were more likely to have a BMI > 25 kg/m? (aOR 2.053,
95% CI 1.306-3.226) [Table 3]. Subgroup analysis of the secondary outcomes indicated that the
aORs for these secondary endpoints were not significantly affected by any of the variables examined
(Supplemental Fig. S2), with the sole exception of T2D duration in the analysis of the OR for
elevated triglyceride levels (interaction P = 0.03) [Supplemental Fig. S2C].

4. DISCUSSION

This nationwide cohort study showed that the risk of developing NAFLD (defined as an FLI >60) in
patients with T2D was attenuated in patients receiving SGLT2i with TZD than in those receiving
SGLT2i without TZD as part of their OAD regimen. To the best of our knowledge, this Korean NHI
database study is the first to assess the effect of co-administration of an SGLT2i and a TZD on the
risk of developing NAFLD in patients with T2D and suggests that such a combination may have a
role in the treatment of this condition.
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Although the treatment or prevention of NAFLD/NASH is not currently a labeled indication for any
currently marketed TZDs, their use is mentioned in several NAFLD/NASH guidelines [3, 38-42]
based on the clinical evidence of their benefits available during guideline development. Pioglitazone
is recommended for the treatment of liver disease in T2D patients with NAFLD/NASH in the Italian
guidelines [38], in selected patients with NASH, particularly those with T2D, in the European
guidelines [3], and NASH in patients with insulin resistance in the Japanese guidelines [39]. Itis a
suggested option for liver biopsy diagnosed NASH in patients with or without T2D in both the Korean
[40] and American [41] guidelines and for advanced liver fibrosis in patients with or without T2D in
the UK guidelines [42]. Notably, pioglitazone is the only TZD specifically mentioned in any of these
guidelines, as other thiazolidines are not widely available or data regarding their effects on
NAFLD/NASH are limited.

Perhaps due to a lack of clinical data supporting their use at the time of development of most
NAFDL/NASH guidelines, the Japanese guidelines are the only ones that suggest the use of SGLT2is
in the treatment of NAFLD/NASH in patients with T2D [39]. Italian guidelines state that SGLT2is are
safe to use in patients with liver disease, but do not specifically recommend them as a treatment [38].
Other NAFLD/NASH guidelines [3, 40-42] do not mention the use of SGLT2is in treating these
conditions.

In addition to improvements in glucose-related outcomes (e.g., glycated hemoglobin, insulin
sensitivity, and B-cell function), TZD and SGLT2i combination therapy has been shown to have many
other advantages in the treatment of T2D [43]. The potential benefits of combination therapy include
reduced risk of cardiovascular events (e.g., stroke, myocardial infarction, cardiovascular death, and
heart failure) and renal disease. The use of SGLT2i with TZD may also neutralize fluid retention and
fat weight gain associated with TZD treatment [43].

Furthermore, co-administration of TZD and SGLT2i may be expected to have beneficial effects on the
risk of NAFLD/NASH relative to the use of either agent alone, given that both drug classes have
shown positive effects on liver disease and differ with regard to their mechanisms of action. Although
clinical data are limited, combination treatment with an SGLT?2i (ipragliflozin) and a TZD
(pioglitazone) improved NAFLD- and fat-related outcomes in a 24-week RCT of 44 patients with
controlled T2D and comorbid NAFLD [44]. The addition of ipragliflozin to the current treatment with
pioglitazone and metformin significantly reduced liver steatosis and excessive fat relative to
continued pioglitazone and metformin treatment, including a significantly greater change from
baseline in FLI (-9.80 vs 1.05; P <0.05) [44].

The results of the current database study also showed the clinical utility of co-administration of TZD
and SGLT2i in improving NAFLD outcomes in patients with T2D. Co-administration of TZD and
SGLT2i attenuated the risk of developing NAFLD relative to treatment with an SGLT2i without TZD,
with an aOR of 0.541 (95% CI, 0.302—0.971). Notably, none of the variables examined significantly
interacted with this primary endpoint, including alcohol consumption, regular exercise, and duration
of T2D. Furthermore, co-administration of TZD and SGLT2i diminished the risk of most variables
that influence the development of NAFLD, including large waist circumference, elevated triglyceride
levels, and elevated GGT levels. The results of this large nationwide PSM cohort study are important
given that the few available clinical studies on the effect of OADs on NAFLD are generally short-
term and include only a relatively small number of patients.

The results of this study show that co-administration of TZD and SGLT?2i attenuates the risk of
NAFLD and are supported by those of other large database studies that assessed the effects of TZDs
on liver disease. In a UK study using primary-care data from the Clinical Practice Research Datalink
database (n = 5728 PSM pairs), T2D patients receiving either TZD or a combination of TZD plus
sulfonylurea had a significantly lower risk of NAFLD [adjusted hazard ratio (HR) 0.32 and 0.56,
respectively] than those receiving sulfonylurea alone [45]. A Taiwan NHI database study of patients
with newly diagnosed T2D using or not using TZDs (n = 5095 PSM pairs) found that TZDs
significantly diminished the risk of cirrhosis relative to not using TZDs (HR 0.39, 95% CI1 0.21-0.72)
and suggested that TZDs may be able to improve long-term liver-related outcomes [46].
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Several limitations should be considered when interpreting the results of this study. As RCTs are time-
consuming and expensive to perform, this study used a cohort design to determine whether the risk of
developing NAFLD was affected by the co-administration of a TZD and an SGLT?21i in the OAD
regimens in patients with T2D using data from the Korean NHI. As a result, the data are limited by the
inherent limitations of this type of study, such as the possible inaccuracy of patient-reported data,
potential miscoding of ICD-10 terms, and the inability to assess patient compliance with their
prescribed OAD regimen. Moreover, as the length of use of the study drugs differs between patients,
with some patients in the SGLT2i with TZD group potentially only taking a few doses of TZD, it is
highly possible that the actual between-group differences in NAFLD and other outcomes may be
greater than those reported. Although almost 130,000 individuals who received their first SGLT2i
prescription during 2014-2016 were identified, few also received TZD, as the use of such combination
therapy was restricted during this period. After excluding patients with pre-existing liver conditions,
the size of the propensity-matched cohort was limited to <400 patients. An FLI value of >60 was used
to indicate the presence of NAFLD. Although this was appropriate in this epidemiological study, given
the patient information available in the NHID, studies that assess the effect of TZD plus SGLT2i on
NAFLD confirmed by standard abdominal ultrasonography criteria, other imaging procedures, or
biopsy, may be warranted.

In conclusion, the inclusion of TZD as a part of SGLT2i-containing antidiabetic therapy significantly
attenuated the risk of developing NAFLD in individuals with T2D. This suggests that combination
treatment with TZD plus and SGLT2i may play a role in the prevention of fatty liver disease in
patients with T2D.
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Table 1. Patient Characteristics at the Index Date in the Propensity Score-Matched Study Cohorts

Parameter

Age, year
Sex, male
Height, cm
Weight, kg
Body mass index, kg/m?
Waist circumference, cm
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Income, low
Tobacco smoking status
Non-smoker
Former smoker
Current smoker
Alcohol consumption status
Non-drinker
Mild drinker
Regular exercise
Duration of diabetes mellitus, year
Co-morbidities
Hypertension
Dyslipidemia
Laboratory values
Glucose, mg/dL
Total cholesterol, mg/dL
High-density lipoprotein cholesterol, mg/dL
Low-density lipoprotein cholesterol, mg/dL
Triglycerides, mg/dL
AST, TU/L
ALT, IU/L
GGT, IU/L

Glomerular filtration rate, mL/min
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SGLT2i with TZD
(n=387)
58.07 +£9.57
222 (57.36)
162.95 +8.72
65.99 +9.56
24.82 +£2.79
84.35+6.92
124.91 + 14.07
76.27 £9.34

61 (15.76)

225 (58.14)
90 (23.26)

72 (18.6)

262 (67.7)
125 (32.3)
98 (25.32)

9.84 +£3.78

224 (57.88)

277 (71.58)

163.43 + 58.4

172.5 = 41.01

51.03 +£24.93

96.36 + 35.48

116.6 (110.96-122.53)
23.34 (22.36-24.36)
2437 (23.2-25.59)
25.62 (24.11-27.23)

88.79 +£24.62

SGLT2i without TZD
(n=384)

58.06 £9.36

216 (56.25)

162.93 + 8.7

66.81 £9.87

2512+2.79

85.05+6.8

125.27 +14.13

76.11 + 8.99

74 (19.27)

207 (53.91)
106 (27.6)

71 (18.49)

249 (64.84)
135 (35.16)
97 (25.26)

9.88 £4.05

235 (61.2)

286 (74.48)

166.83 + 56.21
169.95 + 38.94

4932 £11.75

95.29 +35.85

114.47 (109.23-119.95)
23.67 (22.79-24.57)
24.68 (23.42-26.01)
26.11 (24.78-27.51)

89.48 +£25.74

P value

0.9854

0.7548

0.9829

0.2414

0.1349

0.1551

0.7183

0.8063

0.2000

0.3585

0.4016

0.9841

0.8975

0.3482

0.3639

0.4102

0.3772

0.2239

0.6779

0.5961

0.6296

0.7235

0.6466

0.7014
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Fatty liver index

31.18 £16.28

Antidiabetics received within 1 year prior to the index date

Insulin
Sulfonylurea
Metformin
Meglitinide
TZD
Dipeptidyl peptidase-4 inhibitor
a-Glucosidase inhibitor
GLP-1 agonist
Antidiabetics received at the index date®
Insulin
GLP-1 agonist
>3 oral agents
Index year®
2014
2015
2016
Interval between check-ups and index date®
Previous check-up and index date, days

Index date and next check-up, days

Values expressed as mean * standard deviation, geometric mean (95% confidence intervals), or number (%).

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, y-glutamyl transpeptidase; GLP-1, glucagon-

65 (16.8)
258 (66.67)
350 (90.44)
9(2.33)
340 (87.86)
308 (79.59)
42 (10.85)

0

28 (7.24)
0

339 (87.6)

53 (13.7)
192 (49.61)

142 (36.69)

346.98 +229.31

342.74 +£218.59

32.30 £ 16.09

57 (14.84)
254 (66.15)
353 (91.93)
6 (1.56)
336 (87.5)
317 (82.55)
41 (10.68)

2(0.52)

17 (4.43)
0

330 (85.94)

61 (15.89)
198 (51.56)

125 (32.55)

352.6 £219.38

348.81 £220.25

like peptide 1; SGLT2i, sodium-glucose co-transporter-2 inhibitor; TZD, thiazolidinedione.

2 Date of first SGLT2i prescription.
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0.3359

0.4577

0.8783

0.4664

0.4431

0.8807

0.2933

0.9373

0.1552

0.0963

0.4965

0.4222

0.7284

0.7010
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Table 2. Overall And Subgroup Analyses of the Frequency and Adjusted Odds Ratios for NAFLD
Variable Subgroup No. of pts with FLI >60/no. of aOR for FLI >60 (95% CI) P value
pts in subgroup (%) for
SGLT2i with SGLT2i SGLT2i with TZD SGLT2i inter-
TZD without TZD without action
(n=387) (n=384) TZD
Overall 26/387 (6.72)  43/384 (11.20) 0.541 (0.302-0.971) 1 (ref)
Subgroup analysis
Age <65 years 21/286 (7.34)  33/283 (11.66) 0.565 (0.291-1.095) 1 (ref) 0.7889
>65 years  5/101 (4.95) 10/101 (9.9) 0.467 (0.136-1.605) 1 (ref)
Sex Male 20/222 (9.01)  30/216 (13.89) 0.545 (0.273-1.087) 1 (ref) 0.9722
Female 6/165 (3.64) 13/168 (7.74) 0.532 (0.178-1.591) 1 (ref)
Tobacco Non- 19/315 (6.03)  32/313 (10.22) 0.588 (0.298-1.161) 1 (ref) 0.8318
smoking smoker
Current 7/72 (9.72) 11/71 (15.49) 0.508 (0.158-1.637) 1 (ref)
smoker
Alcohol Non- 15/262 (5.73)  23/249 (9.24) 0.565 (0.26-1.23) 1 (ref) 0.8682
consumption drinker
Mild 11/125 (8.8) 20/135 (14.81) 0.511 (0.207-1.26) 1 (ref)
drinker
Regular No 19/289 (6.57)  31/287 (10.80) 0.598 (0.303—1.178) 1 (ref) 0.5781
exercise
Yes 7/98 (7.14) 12/97 (12.37) 0.412 (0.132-1.28) 1 (ref)
Insulin use No 23/359 (6.41)  42/367 (11.44) 0.498 (0.272-0.912) 1 (ref) 0.2543
Yes 3/28 (10.71) 1/17 (5.88) 2.426 (0.17-34.68) 1 (ref)
No.of OADs <3 5/48 (10.42) 10/54 (18.52) 0.569 (0.132-2.449) 1 (ref) 0.9418
>3 21/339 (6.19)  33/330 (10.00) 0.536 (0.283-1.016) 1 (ref)
Duration of <Syr 7/50 (14.00) 9/57 (15.79) 0.92 (0.242-3.504) 1 (ref) 0.3938
T2D
>Syr 19/337 (5.64)  34/327 (10.40) 0.481 (0.25-0.926) 1 (ref)
NAFLD defined as FLI >60.
aOR, adjusted odd ratio; FLI, fatty liver index; NAFLD, non-alcoholic fatty liver disease; OAD, oral antidiabetic
drug; SGLT21i, sodium-glucose co-transporter-2 inhibitor; T2D, type 2 diabetes mellitus; TZD, thiazolidinedione.

Table 3. Secondary Outcomes: Analysis of the Frequency and Adjusted Odds Ratios of Variables that Influence the

Risk of NAFLD
Variable

No. of pts with outcome (%) Adjusted OR (95% CI)
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SGLT2i SGLT2i SGLT2i with TZD SGLT2i
with TZD without TZD without TZD
(n=387) (n=384)
BMI >25 kg/m? 182 (47.03) 163 (42.45) 2.053 (1.306-3.226) 1 (ref)
Waist circumference >90 cm 113 (29.2) 132 (34.38) 0.778 (0.521-1.161) 1 (ref)
(male)/ >85 cm (female)
Triglycerides >150 mg/dL 96 (24.81) 126 (32.81) 0.626 (0.44— 0.89) 1 (ref)
GGT >40 IU/L 53 (13.44) 75 (19.53) 0.543 (0.336-0.879) 1 (ref)
NAFLD defined as FLI >60.
aOR, adjusted odd ratio; BMI, body mass index; GGT, y-glutamyl transpeptidase; NAFLD, non-alcoholic fatty liver
disease; SGLT2i, sodium-glucose co-transporter-2 inhibitor; TZD, thiazolidinedione.
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