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ABSTRACT - Background — Non-alcoholic fatty liver disease (NAFLD) is the most prevalent liver disease in the world, and its prevalence is increasing
alongside obesity. In United States, NAFLD is already the second leading cause of liver transplantation. The spectrum of the disease ranges from
simple steatosis, which has a benign course, to steatohepatitis, which may progress to cirrhosis and its complications. The rising of noninvasive methods
for diagnosing and staging non-alcoholic steatohepatitis (NASH) and fibrosis decreases the need of liver biopsy, as well as the costs and the occur-
rence of complications related to it. Objective — To analyze the performance of the triglyceride-glucose index to evaluate steatosis, NASH and liver
fibrosis in obese patients with NAFLD. Methods — This is a retrospective cross-sectional study. Every medical record of patients who were candidates
for bariatric surgery at a leading hospital in Southern Brazil were analyzed. The triglyceride-glucose index (TyG Index), a method composed only of
two simple laboratory tests (serum triglycerides and fasting glucose levels), was performed prior to surgery. The TyG Index performance regarding
the anatomopathological findings was evaluated, and the AUROC curve was calculated to evaluate the best cut-off point for diagnosing steatosis,
non-alcoholic steatohepatitis and liver fibrosis grade. Also, the NAFLD fibrosis Score (NFS) was evaluated. Results — A total of 423 patients were
evaluated. The TyG Index with a cut-off point of 8.76 excluded significant simple steatosis (grade 2-3) in obese patients, with 67.6% sensitivity, 65.1%
specificity, 46.3% positive predictive value (PPV), 81.8% negative predictive value (NPV), 65.8% accuracy and 0.66 AUROC (P=0.005). In the eval-
uation of NASH, the TyG Index with a cut-off point of 8.82 excluded significant NASH (grade 2-3) with 57.3% sensitivity, 58.6% specificity, 33.7%
PPV, 78.8% NPV, 58.2% accuracy and 0.58 AUROC (P=0.022). When evaluating liver fibrosis, the TyG Index with a cut-off point of 8.91 showed a
sensitivity of 61.8%, a specificity of 62.5%, a PPV of 13.8 and a NPV of 94.4% for exclusion of advanced fibrosis (F3-4), with a 62.4% accuracy and
0.69 AUROC (P<0.001). When analyzing the performance of NFS in the diagnosis of advanced fibrosis, the cut-off point <-1.455 excluded advanced
fibrosis with sensitivity of 59.4%, specificity of 51%, PPV of 11%, NPV of 92.4% and accuracy of 51.7%. However, the cut-off point of 0.676 to
diagnose advanced fibrosis presented sensitivity of 21.9%, specificity of 83%, PPV of 11.7%, NPV of 91.2% and 77.3% accuracy. The AUROC was
0.54 (P=0.480). Conclusion — TyG Index did not perform well in the diagnosis of significant steatosis and NASH. However, it was able to exclude
advanced fibrosis in obese patients who are candidates for bariatric surgery.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most preva-
lent liver disease in the world. The spectrum of the disease ranges
from simple steatosis, which has a benign course, to steatohepatitis,
which may progress to cirrhosis and its complications®.

The incidence of NAFLD varies from 28/1.000 person-years in
the West to 52/1.000 person-years in Asia. The global prevalence
of NAFLD, when diagnosed by imaging, is around 25%, reaching
31.79% in the Middle East, 30.45% in South America and 13.48% in
Africa. The association between NAFLD and metabolic syndrome,
obesity, dyslipidemia, and type 2 diabetes mellitus (T2DM) is well
established. Up to two thirds of T2DM patients are estimated to
have NAFLD{#.

Alongside with the growth of obesity worldwide, the incidence
of NAFLD has also increased. In Southern Brazil, when the
prevalence of NAFLD in obese patients is evaluated, the presence
of hepatic steatosis reaches up to 90.4% and of non-alcoholic
steatohepatitis (NASH) up to 70.4%. In the US, about 29.9% of
NAFLD patients develop NASH, currently considered the sec-
ond leading cause of liver transplantation in the US and the first
amongst American women. However, the leading cause of death
amongst these patients is cardiovascular disease, regardless of the
presence of metabolic comorbidities®.

Steatosis identification usually occurs through imaging meth-
ods. However, these methods do not distinguish steatosis from
NASH, being the diagnosis of NASH still mostly dependent of
liver biopsy®.
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In NASH there may be progression and development of liver
fibrosis and cirrhosis. Therefore, it is very important to detect pa-
tients who develop NASH and, amongst them, those who develop
fibrosis. Currently, liver biopsy is mostly recommended for patients
with metabolic syndrome or suspected advanced fibrosis®.

For noninvasive assessment of the fibrosis degree, several
scores have already been evaluated, amongst them FIB-4, APRI
and NAFLD Fibrosis Score (NFS) are the most used. Although
they present low sensitivity in detecting advanced fibrosis and are
unable to assess intermediate degrees of fibrosis, they can still be
of great help in preventing liver biopsy%2,

However, none of the already mentioned methods are useful
in identifying NASH in these patients. Considering the close as-
sociation between insulin resistance and the pathophysiology of
NAFLD, the TyG Index has been recommended for the diagnosis
and staging of NAFLD. TyG Index is a method used to identify
insulin resistance and, because it consists of only two simple labora-
tory tests (triglycerides and fasting glucose), its application shows
some advantages®!>19,

The present study aims to analyze the performance of TyG
Index in the evaluation of steatosis, NASH and hepatic fibrosis
in morbidly obese patients diagnosed with NAFLD, who are also
candidates for bariatric surgery.

METHODS

This is a cross-sectional study. All the medical records of pa-
tients who had undergone bariatric surgery between 2007 and 2016
at the Obese Treatment Center of Santa Casa de Misericordia de
Porto Alegre, a tertiary leading hospital in Southern Brazil were
reviewed. Patients older than 18 years, who underwent bariatric
surgery and performed intraoperative liver biopsy, and who had
all laboratory data for calculating the TyG Index were included.

Patients with alcohol abuse (alcohol intake higher than 21 alcohol
units/week for men and 14 alcohol units/week for women®), patients
with other chronic liver diseases, using potentially steatotic medica-
tions or without this information in the medical record were excluded.

Liver biopsies were analyzed by a single pathologist experienced
in hepatology according to the criteria of Kleiner et al.!®. Simple
steatosis was classified as grade 0 (absent; <5%), grade 1 (mild; 5%
to 33%), grade 2 (moderate; >33% to 66%), or grade 3 (advanced;
>66%). The presence of NASH was diagnosed according to the
NAFLD Activity Score and classified as: grade 0 (absent), grade
1 (mild), grade 2 (moderate) or grade 3 (advanced). The degree of
hepatic fibrosis was classified as: FO (absent), F1 (sinusoidal or por-
tal / periportal fibrosis), F2 (peri-sinusoidal and portal/periportal),
F3 (bridging fibrosis) and F4 (cirrhosis).

The level of triglycerides, total cholesterol (TC), low density
lipoproteins (LDL), high density lipoproteins (HDL), fasting glucose,
glycated hemoglobin (HbAlc), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (AP),
gamma glutamyl transferase (GGT), bilirubin, platelets, albumin
and prothrombin time (PT), body mass index (BMI) and the oc-
currence of high blood pressure and T2DM were evaluated. All the
blood tests were performed within 6 months before bariatric surgery.

Two non-invasive scores were analysed: TyG Index and
NAFLD Fibrosis Score.

TyG Index was calculated using the equation Ln [fasting tri-
glycerides (mg/dL) x fasting glucose (mg/dL)/2], expressed on the
logarithmic scale!®.
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To evaluate the performance of the TyG Index, the patients were
divided into groups according to the anatomopathological findings
of steatosis, NASH and liver fibrosis. Each group was further subdi-
vided into: non-significant (grade 0—1) and significant steatosis (grade
2-3); Non-significant (grade 0-1) and significant NASH (grade
2-3); non-significant (F0-2) and advanced fibrosis (F3-4). The best
cut-off points for the diagnosis of significant steatosis (grade 2-3),
significant NASH (grade 2-3) and advanced fibrosis (F3-4) were
calculated through the area under receiver operating characteristic
curve (AUROC) with its respective 95% confidence interval (95%CI).
Afterwards, patients where subdivided according to the presence of
DM, and the same analysis where performed for these.

The NAFLD Fibrosis Score was calculated using the equation
NFS=-1.675+0.037 x age (years) + 0.094 x BMI (kg/m?) + 1.13
x IFG/diabetes (yes=1, no=0) + 0.99 x AST/ALT ratio — 0.013 x
platelet (x10%/1) — 0.66 x albumin (g/dL)1V.

To evaluate the performance of the NFS, patients were divided
in two groups according to the anatomopathological findings of
liver fibrosis: non-significant (F0-2) and advanced fibrosis (F3-4).
The cut-off points already validated in literature were applied:
-1.455 to exclude advanced fibrosis and >0.676 to diagnose ad-
vanced fibrosis. The accuracy was calculated through the AUROC
with its respective 95%CI.

Continuous and normal distribution variables were described as
mean and standard deviation, and asymmetric variables as median
and interquartile range. Categorical variables were analyzed by Stu-
dent’s z-test and ANOVA. Analyzes with P<0.05 were considered
statistically significant. The study was submitted and approved by
the institution’s ethics committee (number 982.654), and written
informed consent was not necessary due to the retrospective feature
of this study.

RESULTS

A total of 423 medical records were reviewed in the study. The
average age was 37.119.7 years old, 90 (21.3%) men and 333 (78.7%)
women, with a mean BMI of 43.8+5.6 kg/m?. Amongst those, 73
(17.3%) patients presented T2DM and 167 (39.5%) hypertension.

The patients’ demographic and clinical characteristics, as well
as the laboratory tests can be found in TABLE 1.

Steatosis evaluation

Forty (9.5%) patients showed no steatosis on liver biopsy, and
another 383 (90.5%) had steatosis. Out of these, 80 (18.9%) patients
presented simple steatosis at any grade (TABLE 2).

When analyzing the performance of the TyG Index for the
diagnosis of significant simple steatosis (grades 2-3), patients
with NASH or liver fibrosis were not included. The best cut-off
point obtained was 8.76 with 67.6% sensitivity, 65.1% specificity,
positive predictive value (PPV) of 46.3%, negative predictive value
(NPV) of 81.8%, accuracy of 65.8% and AUROC of 0.66 (P 0.005)
(TABLE 3).

When patients with T2DM were evaluated (n=13), a cut-off
point of 9.10 was obtained, with sensitivity of 75.0%, specificity
of 77.8%, PPV of 60.0%, NPV of 87.5%, accuracy of 76.9% and
AUROC of 0.61 (P=0.537) (TABLE 4).

When evaluating patients without T2DM (n=107), the best
cut-off point obtained was 8.75, with 66.7% sensitivity, 67.6%
specificity, 47.8% PPV, 82% NPV, accuracy of 67.3% and AUROC
of 0.68 (P 0.003) (TABLE 5).
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TABLE 1 Demographic, clinical and laboratory features of analyzed
patients.

Variables n=423
Age (years) — mean + SD 37.1+£9.7
Female— n (%) 333 (78.7)
BMI (kg/m?) — mean + SD 43.8+5.6
T2DM — n (%) 73 (17.3)
HBP — n (%) 167 (39.5)
Glycemia (mg/dL) — mean = SD 101.3+£33.6
HbA1c (%) — mean = SD 5.88+1.31
Trigliceryde (mg/dL) — median (P25 — P75) 137 (98-189)
TC (mg/dL) — mean + SD 196.2+39.3
LDL (mg/dL) — mean + SD 116.5+33.2
HDL (mg/dL) — mean + SD 48.4+12.4
Albumin (g/dL) — mean + SD 4.26+0.29
Bilirubin (mg/dL) — mean + SD 0.52+0.25
AP (U/L) — mean + SD 86.9+38.6
GGT (U/L) — median (P25 — P75) 34 (24-47)
AST (U/L) — mean + SD 26.5£12.7
ALT (U/L) — mean + SD 34.1+21.6
Platelets (/uL 10°) — mean + SD 285.2+69.7
PT (%) — mean + SD 95.4+6.87

BMI: body mass index; T2DM: type 2 diabetes mellitus; HBP: high blood pressure; HbAlc:
glycosylated haemoglobin; TC: total cholesterol; LDL: low density lipoprotein; HDL: high
density lipoprotein; AP: alkaline phosphatase; GGT: gamma glutamyl transferase; ALT: alanine

aminotransferases; AST: aspartate aminotransferases; PT: Prothrombine time.

TABLE 2. Staging according to anatomopathologycal features.

Anatomopathology N (%)
Simple steatosis 80 (100)
Grade 1 — Mild 43 (53.8)
Grade 2 — Moderate 18 (22.5)
Grade 3 — Advanced 19 (23.7)
NASH 303 (100)
Grade 1 — Mild 200 (66.0)
Grade 2 — Moderate 103 (34.0)
Grade 3 — Advanced 0 (0)
Fibrosis 221 (100)
F1 172 (77.8)
F2 15 (6.8)
F3 33 (14.9)
F4 1(0.5)

TABLE 3. Performance evaluation of TyG Index in obese patients.

NASH evaluation

In the evaluation of NASH (n=303), 200 (66%) had pathologi-
cal examination compatible with mild NASH and 103 (34%) with
moderate NASH. No advanced NASH was identified (TABLE 2).

When analyzing the performance of the TyG Index for signifi-
cant NASH diagnosis (grade 2-3), all 383 patients with steatosis
were considered. The best cut-off point achieved was 8.82 with
57.3% sensitivity, 58.6% specificity, PPV of 33.7%, NPV of 78.8%,
accuracy of 58.2% and AUROC of 0.58 (P=0.022) (TABLE 3).

When patients with T2DM (n=68) were evaluated, a cut-off
point of 9.34 was obtained, with sensitivity of 53.6%, specificity
of 52.5%, PPV of 44.1%, NPV of 61.8%, accuracy of 52.9% and
AUROC of 0.61 (P=0.122) (TABLE 4).

When patients without T2DM (n=315) were evaluated, the cut-
off point was 8.73, with sensitivity of 52.0%, specificity of 52.5%,
PPV of 25.5%, NPV of 77.8%, 52.4% accuracy and 0.52 AUROC
(P=0.664) (TABLE 5).

Liver fibrosis assessment

Amongst all the patients analyzed, 221 (52.2%) showed some
grade of fibrosis on the liver biopsy. Out of these, 172 (77.8%) had
F1,15(6.8%) F2 and 33 (14,9%) F3. Only 1 (0.5%) patient presented
with cirrhosis (F4) (TABLE 2).

When analyzed the performance of TyG Index in the diagnosis
of advanced fibrosis (F3-4), all 383 patients with steatosis were
considered. The best cut-off point obtained was 8.91 with sensitivity
of 61.8%, specificity of 62.5%, PPV of 13.8%, 94.4% NPV, 62.4%
accuracy and 0.69 AUROC (P<0.001) (TABLE 3).

In the exclusive evaluation of patients with T2DM, the cut-off
point reached was 9.40, with sensitivity of 61.1%, specificity of 58%b,
PPV of 34.4%, NPV of 80.6%, accuracy of 58.8% and AUROC of
0.66 (P=0.044) (TABLE 4).

When only patients without T2DM were evaluated, the cut-
off point achieved was 8.80, with sensitivity of 62.5%, specificity
of 59.2%, PPV of 7.6%, NPV of 96.7%, accuracy of 59.4% and
AUROC of 0.57 (P=0.376) (TABLE 5).

When analyzing the performance of NFS in the diagnosis of
advanced fibrosis, the lower cut-off point of <-1.455 to exclude
advanced fibrosis presented a sensitivity of 59.4%, specificity
of 51%, PPV of 11%, NPV of 92.4% and accuracy of 51.7%.
However, the higher cut-off point of 0.676 to diagnose advanced
fibrosis presented a sensitivity of 21.9%, specificity of 83%, PPV
of 11.7%, NPV of 91.2% and 77.3% accuracy. The AUROC was
0.54 (P=0.480) (FIGURE 1).

n Cut-off point Sen Spe PPV NPV AUC 95% CI) P
Simple Steatosis (0—1 x 2—3) 120 8.76 67.6 65.1 46.3 81.8 0.66 (0.66-0.77) 0.005
NASH (0-1 x 2-3) 383 8.82 57.3 58.6 33.7 78.8 0.58 (0.51-0.64) 0.022
Fibrosis (0-2 x 3—4) 383 8.91 61.8 62.5 13.8 94.4 0.69 (0.60-0.78) <0.001
Sen: sensibility, Spe: specificity. PPV: positive predictive value; NPV: negative predictive value; AUC: area under the curve; NASH: non-alcoholic steatohepatitis.
TABLE 4. Performance evaluation of TyG Index in obese patients with T2DM.
n  Cutoff point  Sen Spe PPV NPV AUC (95% CI) P

SimpleSteatosis (0—1 x 2-3) 13 9.10 75.0 77.8 60.0 87.5 0.61 (0.22-1.00) 0.537
NASH (01 x 2-3) 68 9.34 53.6 52.5 44.1 61.8 0.61 (0.48-0.75) 0.122
Fibrosis (0-2 x 3—4) 68 9.40 61.1 58 34.4 80.6 0.66 (0.52-0.81) 0.044

Sen: sensibility, Spe: specificity. PPV: positive predictive value; NPV: negative predictive value; AUC: area under the curve; NASH: non-alcoholic steatohepatitis.
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TABLE 5. Performance evaluation of TyG Index in obese patients without T2DM.

n Cut-off point Sen Spe PPV NPV AUC 95% CI) P
Simple Steatosis (0-1 x 2-3) 107 8.75 66.7 67.6 47.8 82.0 0.68 (0.57-0.79) 0.003
NASH (0-1 x 2-3) 315 8.73 52.0 52.5 25.5 77.8 0.52 (0.44-0.59) 0.664
Fibrosis (0-2 x 3—4) 315 8.80 62.5 59.2 7.6 96.7 0.57 (0.44-0.69) 0.376

Sen: sensibility, Spe: specificity. PPV: positive predictive value; NPV: negative predictive value; AUC: area under the curve; NASH: non-alcoholic steatohepatitis.
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FIGURE 1. AUROC for identification of advanced fibrosis from TyG
Index and NAFLD Fibrosis Score in relation to liver biopsy.

TyG Index: AUROC 0.69 (95%ClI: 0.6-0.78); P<0.001.

NAFLD Fibrosis Score: AUROC 0.54 (95%CI: 0.43-0.65); P=0.480.

DISCUSSION

The interest in NAFLD diagnosis and staging has been growing
exponentially. Several methods have been proposed for noninvasive
evaluation, not always presenting a satisfactory performance®!'"1%,

In the present study, when evaluating morbidly obese candidates
for bariatric surgery, steatosis was observed in 90.5% of them,
NASH in 71.6% and some degree of fibrosis in 52.2% of patients.
These results are similar to other authors, which has presented
a prevalence of steatosis from 61.2% to 86% and NASH from
30.9% to 77.5% amongst patients who are candidates for bariatric
surgery”™1),

The present study evaluated a new noninvasive score (TyG In-
dex) for diagnosis and staging of NAFLD, which showed modest
performance in excluding significant simple steatosis and NASH,
regardless of the presence of T2DM.

Regarding the degree of liver fibrosis, the TyG Index was able to
assist in the exclusion of patients with advanced fibrosis, especially
in the population without T2DM.

Few studies have previously analyzed the TyG Index in
NAFLD. A Chinese cohort study by Zheng et al.®” suggested the
TyG Index as an independent predictor for the diagnosis of hepatic
steatosis. The evaluated population consisted of 4.539 workers fol-
lowed up from 2006-2015, and the development of steatosis was
assessed by abdominal ultrasound. The ideal cut-oft point for stea-
tosis prediction was 8.52, with 67% sensitivity, 71.9% specificity and
0.76 AUROC (95%CI1 0.74-0.77). The mean BMI of the evaluated
population was 23.9 kg/m? in those with steatosis and 21.5 kg/m?
in those without steatosis. Another Chinese® retrospective study,
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compared TyG Index’s performance to abdominal ultrasound for
steatosis detection in 10.761 workers, obtaining the best cut-off
point of 8.5, with sensitivity of 72.2%, specificity of 70.5% and
AUROC of 0.78 (95%CT 0.77-0.79), and it also showed better
performance in the diagnosis of steatosis in non-obese individuals.
However, it is important to emphasize that in this study patients
with BMI>25 kg/m? were considered obese.

In Mexico, Simental-Media et al.!'¥ used the TyG Index as
a noninvasive diagnostic tool for NAFLD in 50 asymptomatic
women with a mean BMI of 33+7.1 kg/m? submitted to liver
biopsy, and compared it to anatomopathological findings. In this
cross-sectional study, cut-off points were obtained well below
those found in the present study, with 4.58 (94% sensitivity and
69% specificity) for steatosis diagnosis, which outperformed NFS,
SteatoTest, NashTest and Fatty Liver Index. The small number of
patients evaluated and the absence of male patients restrain the
legitimacy of the study.

In the present study, the cut-off point adopted was 8.76, but,
despite the optimistic proposal of Zheng et al.?” and Zhang et al.®",
we believe that the accuracy of the method is low, and thus does not
serve the same purporse regarding noninvasive evaluation of this
population. We highlight the fact that the patients here evaluated
have a mean BMI of 43.8+5.6 kg/m?.

Regarding NASH, so far there is no noninvasive method
described with satisfactory performance in its identification.
Simental-Media et al."® proposed the TyG Index as a tool for the
diagnosis of NASH, with a cut-off point of 4.59 (sensitivity of 87%
and specificity of 69%) in asymptomatic women, with a superior
performance compared to the ones obtained in the tests widely
known. However, the present study demonstrated a modest TyG
Index performance in the identification of significant NASH in
the evaluated population, not reproducing the findings described
by Simental-Media et al.(?.

Fedchuck et al.?® reported a TyG Index accuracy of 90% and
a PPV of 99% in the diagnose simple steatosis 5% when using the
cut-off point of 8.38. However, it was unable to differenciate the
degree of liver steatosis. In relation to NASH, TyG Index did not
perform well in the diagnosis and staging. Regarding fibrosis, they
found a positive correlation between TyG Index and the degree of
fibrosis assessed by liver biopsy, with mean cutoff value of 8.8%0.7
for patients with fibrosis F1-2 and 9.0£0.7 for advanced fibrosis.

In a population composed of 89 obese patients candidates
to bariatric surgery evaluated by Cazzo et al.®¥, with mean BMI
37.4%2.8, there was no statistical difference in the mean values
of TyG Index amongst patients with or without simple steatosis,
NASH and fibrosis. However, when assessing insuline resistance,
TyG Index, HOMA-IR and TG/HDL-c mean values also did not
have statistical difference amongst this groups.

In a patient population similar to the present study, also com-
posed of individuals undergoing bariatric surgery with NAFLD,
Faure et al.!¥ evaluated the performance of the TyG Index. A
total of 147 patients with BMI 415 kg/m? were evaluated. Out of
these, 30 patients had T2DM and 47 were insulin resistant (HOMA
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>3). Liver biopsy identified steatosis in 66% of patients, NASH in
11% and fibrosis in 24%. This study identified the TyG Index as a
predictor of NASH (P<0.0001), liver fibrosis in any degree (<0.01)
and F3-4 liver fibrosis (P<0.05) in these patients. However, to date
the study has not yet been fully published and data regarding per-
formance is not available.

In the present study, when the TyG Index was evaluated to
identify advanced fibrosis, despite AUROC being 0.69 presented a
high NPV (94.4%), which could avoid liver biopsy in a significant
number of patients.

Other non-invasive surrogate markers had been studied
to evaluate the presence of advanced fibrosis in patients with
NAFLD. The NFS was developed specifically for these patients
and, on its validation study, it could have avoided up to 75% of
liver biopsies!'". However, it has a modest performance in obese
patients®?»), Regarding the evaluation of advanced fibrosis using
NFS in the present study, it did not perform satisfactorily. Despite
its high NPV to exclude and to diagnose advanced fibrosis (92.4%
and 91.2% respectively), its AUROC was 0.54 (95%IC: 0.43-0.65),
being even lower than the AUROC observed with the TyG Index
(0.69; 95%CTI: 0.6-0.78).

Some biomarkers designed for other populations have their use
extrapolated to NAFLD patients, such as APRI and FIB-4529,
De Cleva et al.?® found APRI to be the best predictor of advanced
liver fibrosis in obese patients amongst several non-invasive mark-
ers. However, this study did not evaluate the NFS.

In the present study, APRI and FIB-4 were not evaluated be-
cause of the asymmetrical distribution of the patients, making it
impossible to carry out the statistical analysis. The limitations of

the present study are its retrospective nature, the absence of patients
with advanced NASH and the small number of patients with F4
fibrosis. On the other hand, the number of patients evaluated was
significant, and all of them underwent liver biopsy, which is still
considered the gold standard for diagnosis and has not always been
used in other studies.

In conclusion, the TyG Index did not perform well for the diag-
nosis of significant NASH in the evaluated population. However,
it was able to exclude advanced fibrosis in obese patients who are
candidates for bariatric surgery, hence further prospective studies
are needed in order to validate these findings. Also, the development
of an application to facilitate the calculation would be of great
help for physicians to use TyG Index for assessing liver fibrosis
on clinical care.
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RESUMO - Contexto — A doenga hepatica gordurosa ndo-alcoolica (DHGNA) ¢ a doenga hepatica mais prevalente no mundo. Nos Estados Unidos,

a DHGNA ja ¢ a segunda causa de transplante hepatico. O espectro da doenga abrange desde a esteatose simples, que apresenta curso benigno, até
esteato-hepatite nao-alcodlica (EHNA), que pode progredir para cirrose e suas complicagdes. O desenvolvimento de métodos ndo invasivos para o
diagnostico e estadiamento da EHNA e da fibrose hepatica visa diminuir a necessidade de biopsia hepatica, um procedimento invasivo e ndo raro
associado a complicagdes. Objetivo — Analisar o desempenho do indice triglicerideo-glicose (TyG Index) para o diagndstico e estadiamento da DHGNA
em pacientes obesos. Métodos — Este ¢ um estudo transversal retrospectivo. Foram analisados todos os prontuarios de pacientes candidatos a cirurgia
bariatrica em um hospital de referéncia do Sul do Brasil e calculado o TyG Index, um escore composto por dois exames laboratoriais (triglicerideos
e glicose de jejum), realizados previamente a cirurgia. O desempenho do TyG Index em relagao aos achados anatomopatologicos hepaticos foi ava-
liado, e calculada a curva ROC para avaliagao de esteatose simples, EHNA ¢ fibrose hepatica. O NAFLD Fibrosis Score (NFS) também foi avaliado.
Resultados — Foram avaliados 423 pacientes. O melhor ponto de corte do TyG Index para a exclusdo de esteatose simples significativa (grau 2-3) foi
de 8,76, com sensibilidade 67,6%, especificidade 65,1%, valor preditivo positivo (VPP) 46,3%, valor preditivo negativo (VPN) 81,8%, acuracia 65,8% e
AUROC 0,66 (P=0,005). Na avaliacao de EHNA significativa (grau 2-3), o melhor ponto de corte foi de 8,82 com sensibilidade 57,3%, especificidade
58,6%, VPP 33.7%, VPN 78,8%, acuracia 58,8% ¢ AUROC 0,58 (P=0,022). Em relag@o a fibrose avancada (grau 3-4), o melhor ponto de corte do
TyG Index foi de 8,91 com sensibilidade 61,8%, especificidade 62,5%, VPP 13,8%, VPN 94,4%, acuracia 62,4% ¢ AUROC 0,69 (P<0,001). Ao ana-
lisarmos o desempenho do NFS no diagnoéstico de fibrose avangada, o ponto de corte de <-1,455 excluiu fibrose avangada com sensibilidade 59,4%,
especificidade 51%, VPP 11%, VPN 92,4% e acuracia 51,7%. Entretanto, o ponto de corte de 0,676 para fibrose avangada apresentou sensibilidade
de 21,9%, especificidade 83%, VPP 11,7%, VPN 91,2% e acuracia 77,3%. A AUROC foi de 0,54 (P=0,480). Conclusao — O TyG Index ndo apresentou
bom desempenho para o diagnostico e estadiamento da esteatose simples e da EHNA. Entretanto, foi capaz de excluir fibrose avangada em pacientes
obesos candidatos a cirurgia bariatrica.

Palavras-chave — Obesidade; hepatopatia gordurosa nao-alcoolica; esteato-hepatite; cirurgia bariatrica; esteatose hepatica.
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