491

CMJ Original Research December 2020, Volume: 42, Number: 4
Cumbhuriyet Tip Dergisi (Cumhuriyet Medical Journal) 491-499

The efficacy and safety of vildagliptin treatment for
nonalcoholic fatty liver disease in type 2 diabetes
mellitus

Corresponding author:
E-mail:
Received/Accepted:
Conflict of interest:

SUMMARY Aktas Ahmet
Ozan Zeynep Tugba

Obijective: Effects of dipeptidyl peptidase-4 inhibitors on liver function and
glucose metabolism in nonalcoholic fatty liver disease (NAFLD) have not
been well determined. The aim of this study was to evaluate the effect of
vildagliptin on liver functions and hepatic steatosis and also to evaluate
efficacy and safety of vildagliptin in NAFLD patients with type 2 diabetes ORCID 1Ds of the authors:
mellitus (DM). A.A. 0000-0001-9464-0700
Method: Fifty-four patients with type 2 DM, complicated with ©.2.T. 0000-0002-4654-8982
ultrasonography (USG) diagnosed NAFLD were prospectively enrolled in
the study from June 2014 to June 2015 in Bozok University Hospital. All
patients were subjected to lifestyle intervention of diet and physical exercise
after the diagnosis of type 2 DM. Vildaliptin treatment was given 100mg
per day. Liver non-invasive assessment tools such as, Fatty Liver Index
(FLI), FIB-4 index, APRI Score, and other laboratory parameters were also
evaluated before, 3 and 6 months after the initiation of treatment.
Results: HbAlc was reduced from 9.22% (8.07-10.35) to 7.26% (6.27-
8.10) (P <0.001). During vildagliptin treatment, ALT levels improved from
30.91 £26.48 t0 25.94 £ 14.8 TU/L (P < 0.05). The serum levels of TG and
LDL decreased with statistical significance (P < 0.05). WC and BMI were
also decreased (P < 0.001). FLI and APRI scores improved at 6 months after
the initiation of vildagliptin (P < 0.05). Patients showed improvement for
fatty liver severity by USG after vildagliptin treatment (P < 0.001). All the
patients took vildagliptin of 100mg/day without reduction necessitated by
related side-effects.
Conclusions: Our preliminary study results showed that vildagliptin
treatment have positive effect on blood sugar regulation, body composition,
ALT, liver fibrosis and steatosis indexes in type 2 DM complicated with
NAFLD. Vildagliptin seems to be effective and safe in NAFLD patients
with type 2 DM.
Keywords: Vildagliptin; hepatic steatosis; liver functions; liver fibrosis
indexes
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the
most common chronic liver disease in developed
countries. The clinical significance of is; common
occurrence in the community and its potential to
progress to end-stage liver disease . Treatment
modalities are evaluated to prevent the progression
of the disease or will act as anti-fibrotic agent.
Incretin hormone therapies and  their extra
pancreatic effects are currently the subject of
researches especially in NAFLD as we know that
in the pathogenesis of NAFLD, insulin resistance
and lipid peroxidation is accused vigorously and
the majority of patients with type 2 diabetes also
has the entity of NAFLD 2,

Dipeptidyl peptidase IV (DPP 1V) is a serine amino
exopeptidase that play an important role in the
balance of plasma glucose levels with degradation
of  incretin peptide hormones glucagon-like
peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP)® . Controlling
diabetes with the inhibition of this enzyme is one
of the strategies adopted in recent years.
Vildagliptin; as a potent and long lasting DPP-4
inhibitor (DPP 1V-I), stimulates the plasma insulin
concentrations and also decreases postprandial
triglyceride levels which can result with a decrease
in liver triglyceride concentration so improves fatty
liver 4%, Vildagliptin was also shown to increase
glucose utilization at the high dose of insulin (80
mu). This potential effect may be secondary to a
reduction in liver fat ® 7. Reducing insulin
resistance, regulating DPP4 activity directly
associated with fatty liver, anti-inflammatory or
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anti-oxidant effects are known to be the positive
pathophysiological mechanisms of DPP4
inhibitors .

Although the beneficial effect of DPP-4 inhibition
on DM is identified; the effects of these drugs on
liver inflammation, fibrosis and the progression of
the disease still open for discussion in NAFLD.
The purpose of this study is to evaluate the effects
of vildagliptin on liver enzymes, hepatic steatosis
and fibrosis. We also to evaluate the efficacy and
safety of vildagliptin in NAFLD patients with type
2 DM.

MATERIAL AND METHODS
Patients and data collection

A single-center prospective study was conducted
on fifty-four patients with newly diagnosed type 2
diabetes between June 2014 and June 2015 in
Bozok University Hospital outpatient clinic.
Inclusion criteria of DPP-4 inhibitor administration
was the newly evidence of diabetes mellitus (DM).
Diabetes diagnosis based on A1C criteria (A1C >
6.5%.) or plasma glucose criteria, either the fasting
plasma glucose (FPG) (FPG >126 mg/dL (7.0
mmol/L)) or the 2-h plasma glucose (2-h PG) value
after a 75-g oral glucose tolerance test (OGTT) (2-
h PG >200 mg/dL (11.1 mmol/L) during an OGTT)
or in a patient with classic symptoms of
hyperglycemia or hyperglycemic crisis, a random
plasma glucose >200 mg/dL (11.1 mmol/L) 8.
Daily alcohol consumption above 20 g, viral
hepatitis, autoimmune hepatitis, primary sclerosing
cholangitis, primer bilier cirrhosis, liver cirrhosis,
or a history of hepatic surgery was excluded.



The data was collected on age, medical history,
history of drug or alcohol use, waist circumference
(WC), BMI (body mass index as kg/m?), and blood
pressure (BP). After an overnight fasting standard
laboratory methods including; plasma glucose,
total cholesterol (t.chol), triglyceride (TG), HDL-
cholesterol (HDL-C), LDL-cholesterol (LDL-C),
platelet count(PLT), alanine aminotransferase
(ALT), aspartate amino- transferase (AST),
alkaline phosphatase(AP), gamma glutamyl
transferase(GGT) were measured.

In the treatment of diabetes only DPP-4 inhibitor
vildagliptin were given 50 mg twice a day without
any other diabetic drug . All included patients
received vildagliptin for a minimum of 6 months.
As well as the patient's medical treatment, exercise
and diet therapy was recommended, and diabetes
education was given to all. The recommended diet
programs contained daily calorie intake of 30 kcal
/ ideal body weight with a protein content of 15%
and fat 25%. Minimum 120-150min was
recommended as a weekly exercise. Pretreatment;
each patient and / or the patient's family were
informed in terms of treatment and side effects.
During the treatment period, patients were seen at
third and sixth months. All tests including
ultrasound were repeated in each visit.

Informed consent was obtained from patients
before the initiation of vildagliptin therapy. This
study was approved by the Bozok University ethics
committee.

Nonalcoholic fatty liver disease diagnosis

Fatty liver diagnosed by ultrasonography (USG)
and performed by the same experienced
radiologist. The diagnosis of NAFLD was based
on increased echogenicity using ultrasound
compatible with fatty infiltration of the liver with
or without elevated ALT levels °. The severity of
fatty liver was grouped as mild, moderate and
severe.

Assessment of liver steatosis and fibrosis scores

AST/platelet ratio index (APRI), FIB-4 index and
fatty liver index (FLI) were used as the non-
invasive scoring systems based on several
laboratory tests that help to estimate the amount of
scarring in the liver 211, The FLI calculated by an
algorithm based on BMI, WC, TG and GGT had an
accuracy of 0.84 (95%Cl 0.81-0.87) in detecting
fatty liver . APRI calculated by; [(AST/
ULN AST) x 100] / Platelets (109/L). FIB-4 index
is assessed as: age (yr) x AST (IU/L)/ (platelet
count (109/L) x VALT (IU/L)) *2.
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Study design and Follow up

The date started the monitoring of patients in the
vildagliptin group was the initiation of vildagliptin
therapy (i.e. June 2014) and continued to June
2015. Patients who began vildagliptin treatment
were reassessed in the third and sixth months
during treatment. In each visit, along with a
through physical examination, biochemical tests
were repeated. Also in terms of the degree of fatty
liver disease, hepato-biliary system USG was
assessed before and after treatment. According to
initial HbAlc levels patients were divided into 3
groups: those with relatively low HbAlc levels
(HbA1c <8.13%), HbALlc levels in the intermediate
level (HbAlc 8.13-9.2%), and those with higher
HbAlc levels (HbAlc> 9.2 %). Patients were also
divided into two groups according to liver enzymes
as simple steatosis (normal liver enzymes) and
NASH (elevated liver enzymes). The upper limits
of normal for ALT was accepted as 30 IU/L for
men and 19 IU/L for women .

Statistical analysis

Histogram and g-q plots were generated, and the
Shapiro-Wilk test was used to assess the normality
of the data. Categorical data are summarized as
frequencies (percentages) and continuous variables
as means (+ SD) for parametric data or medians
(range) for non-parametric data. Differences
between the groups were evaluated using the
unpaired Student's t-test for normally distributed
variables and the Mann-Whitney U test for
variables with skewed distributions. The Pearson
x2 analysis or Fisher’s exact test was used for
categorical variables. Changes in variables during
the follow up were analyzed by one-way repeated
measurement ANOVA. Friedman test was
conducted to analyze whether there is a significant
change in non-parametric parameters in repeated
measures. The level of statistical significance was
set at p< 0.05 (two-sided). SPSS ver. 11.5 for
Windows software was used to perform statistical
analysis.

RESULTS

A total of 54 individuals included in the study, 35
(64.8%) of were female and 19 (35.2%) of male.
The patients were in the 40-79 age range and the
mean age was 55.57 years for men and 57.37 years
for women. When co-morbid conditions
questioned; hypertension was present in only 3 of
them. All patients were examined at first visit and
3 months and 6 months after it. Pretreatment and
during treatment characteristics of patients were
given in Table 1.
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Table 1: Demographic and clinical characteristics during the follow-up period

First visit Second visit(3™ Third visit(6™ p value
month) month)

WC(cm) 104,90+6,84 103,51+£5,93 103,33+6,00 0,000
BMI(kg/m?) | 30,37+4,01 30,13+4,05 29,69+3,83 0,000
AST(IU/L) 22,09+12,14 22,29+10,26 20,87+7,51 0,390
ALT(IU/L) 30,91+£26,48 28,77+16,26 25,94+14,80 0,048
GGT(IU/L) | 51,48+69,60 40,12+15,72 39,42+20,21 0,272
ALP(IU/L) 70,69+17,04 71,71+14,04 68,11+16,28 0,078
TG(mg/dl) | 185,88+78,47 | 150,62+56,35 171,25+71,64 | 0,000
HDL-C 43,37+8,99 40,09+5,28 45,20+16,94 0,000
(mg/dI)

LDL-C 127.74 £39.05 | 113,374+28,03 108,62+34,48 0,014
(mg/dl)

PLT(mm3) 259,96+£54,08 | 258,11+57,46 283,20+£59,07 0,007
HBA1c 9,22+1,88 7,73+4,33 7,26+1,16 0,000
FLI 79,49+13,05 75,45£12,24 74,89+13,58 0,000
APRI 025+0,18 0,23+0,15 0,22+0,12 0,042
FIB-4 0,93+0,32 0,98+0,43 0,89+0,36 0,115

WC: waist circumference, BMI: body mass index, AST: aspartate amino- transferase,ALT: alanine amino-
transferase, GGT: gamma glutamyl transferase,ALP: alkaline phosphatase, TG: triglyceride, HDL:high density
lipoprotein,LDL: low density lipoprotein,PLT: platelet count,HBA1c: glycolated hemoglobin Alc,FLI:fatty liver
index,APRI: AST/platelet ratio index,FIB-4: The Fibrosis-4 score

All the patients took vildagliptin of 100mg/day
without reduction necessitated by related side-
effects. During patients follow-up changes in WC
(p = 0.000) and BMI (p = 0.000) were statistically
significant. The mean LDL value decreased from
127.74 + 39.05 mg / dl to 113.82 + 34.48 mg / dL
and the difference was statistically significant (p =
0.014). TG average value decreased from 185.88 &
78.47 mg / dl to 171.25 + 71.64 mg / dL and the
difference was statistically significant too (p =
0.000). During vildagliptin treatment, ALT levels

improved from 30.91 +26.48 to 25.94 + 14.8 IU/L
(P = 0.048) and this was more significant in female
gender (p=0,027 ). HbAlc was reduced from
9.22% (8.07-10.35) to 7.26% (6.27-8.10) (P <
0.001). FLI (p=0,000 ) and APRI (p=0,042 ) score
improved at 6 months after the initiation of
vildagliptin (figure 1) . There were no significant
difference between patients AST, GGT, ALP, HDL
and FIB-4 score before and after treatment values
(p>0.05).
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Figure 1: Alterations in FLI and APRI scores during the follow-up time of the patients

According to HbAlc at baseline, at the end of 6
month, changes in AST, ALT values and FLI,
APRI and FIB-4 scores were evaluated. Initially, in
patients with relatively low HbAlc levels; the
changes in FLI was found statistically significant
(p = 0.006). In patients with intermediate baseline
HbAlc levels, changes in APRI and FIB-4 scores
were statistically significant.

Twenty-seven  (50%) of individuals had
steatohepatitis (NASH). In patients without NASH
improvement on ALT levels were found

statistically significant (p=0,014), there was no
significant difference in terms of other parameters.
In patients with NASH, improvement in FLI and
APRI scores were found significant (p=0,002,
p=0,003 respectively)(Table 2).

In both NAFLD and NASH groups; ALT change
was more significant between 0-3 months (p value
0.002, 0.030 respectively). In both NAFLD and
NASH groups, the improvement in the USG was
statistically significant at the end of the 6th month
(p value 0.000, 0.001 respectively).



Table 2: The comparison of liver functions and fibrosis indexes between NAFLD and NASH group

AST: aspartate amino- transferase,ALT: alanine amino- transferase, FLI:fatty liver index,APRI: AST/platelet ratio

First visit Second Third visit(6th | p value
visit(3rd month)
month)
AST NAFLD 16,25+3,87 19,37+8,45 18,14+6,76 0,300
group 27,92+14,66 | 25,22+11,19 | 23,59+7,35 0,114
NASH group
ALT NAFLD 18,18+5,18 22,18+8,14 19,66+7,18 0,014
group 43,62+32.65 | 35,37+£19,56 | 32,22+17,70 0,074
NASH group
FLI NAFLD 75,77£14,53 | 72,49+£12,87 | 71,16£16,16 0,062
group 83,21+£10,35 | 78,41+11,01 | 78,63+9,25 0,002
NASH
group
APRI NAFLD 0,18+0,06 0,19+0,09 0,19+0,09 0,855
group 0,33+0,23 0,27+0,19 0,26+0,14 0,003
NASH
group
FIB-4 NAFLD 0,90+0,34 1,01£0,52 0,89+0,39 0,163
group 0,95+0,30 0,95+0,33 0,88+0,34 0,495
NASH group

index,FIB-4: The Fibrosis-4 score

Table 3: Changes in FLI and APRI scores in all patients. Error bars represents 95% CI.

First visit Second visit(3" Third visit(6™ month) p value
month)
WC 104,90+6,84 103,51+5,93 103,33+6,00 0,000
BMI 30,37+4,01 30,13+4,05 29,69+3,83 0,000
AST 22,09+12,14 22,29+10,26 20,87£7,51 0,390
ALT 30,90+26,48 28,77£16,26 25,94+14,80 0,045/
0,000
GGT 51,48+69,60 40,12+15,72 39,42+20,21 0,272
ALP 70,69+17,04 71,71+£14,04 68,11+£16,28 0,078
TG 185,88+78,47 150,62+56,35 171,25+71,64 0,000
HDL 43,37+8,99 40,09+5,28 45,20+16,94 0,000
LDL 123,91+38,13 113,37+28,03 108,62+34,48 0,303
PLT 259,96+54,08 258,11+£57,46 283,20+59,07 0,007
HBA1C 9,22+1,88 7,73+4,33 7,26+1,16 0,000
FLI 79,49+13,05 75,45+12,24 74,89+13,58 0,000
APRI 025+0,18 0,23+0,15 0,22+0,12 0,042
FIB4 0,93+0,32 0,98+0,43 0,89+0,36 0,115
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Table 4: Evaluation of AST, ALT, FLI, APRI and FIB4 parameters before and after treatment according to
NAFLD and NASH groups.

First visit Second visit(3rd | Third visit(6th p value
month) month)
AST NAFLD 16,25+3,87 19,37+£8,45 18,14+6,76 0,300
rou
group 27,92+14,66 25,22+11,19 23,59+7,35 0,114
NASH group
ALT NAFLD 18,18+5,18 22,18+8,14 19,66+7,18 0,014
rou
group 43,62+32,65 35,37+19,56 32,22+17,70 0,074
NASH group
FLI NAFLD 75,77+14,53 72,49+12,87 71,16£16,16 0,062
rou
group 83,21+10,35 78,41+11,01 78,63£9,25 0,002
NASH group
APRI NAFLD 0,18+0,06 0,19+0,09 0,19+0,09 0,855
rou
group 0,33+0,23 0,27+0,19 0,26+0,14 0,003
NASH group
FIB4 NAFLD 0,90+0,34 1,01+0,52 0,89+0,39 0,163
rou
group 0,95+0,30 0,95+0,33 0,88+0,34 0,495
NASH group
DISCUSSION results in increased hepatic flow of free fatty acids

This study showed for the first time in the literature
that vildagliptin treatment, regulates blood sugar as
well as have beneficial effects on the progression
of the liver disease on newly diagnosed diabetes
patients with NAFLD. Significant improvement
achieved in FLI and APRI at the end of the sixth
month treatment, showing the degree of hepatic
steatosis and pointing the fibrosis, respectively.
Patients showed improvement for ALT and fatty
liver severity by USG after vildagliptin treatment.
Improvement on ALT levels was found statistically
significant in patients without steatohepatitis. FLI
and APRI scores were found significantly
decreased in individuals with steatohepatitis.
Another important point; no adverse effects or non-
compliance to medication was observed. This
study emphasized that; vildagliptin treatment can
be used reliably in diabetes patients with NAFLD.

In NAFLD and NASH,; impaired fatty acid
oxidation and insulin resistance is characteristic
and therefore considered to be liver components of
the metabolic syndrome . A high fat diet, de-
novo lipogenesis or peripheral-visceral lipolysis

14 When organs do not stimulate their own
oxidation the free fatty acid release excessively
increasing not only in adipose tissue; also in the
liver, in the heart and muscles; and this results in
lipotoxicity and insulin resistance. Saxagliptin
(daily dose of 10 mg/kg) was given for 8 weeks to
rat models of NAFLD and type 2 diabetes and was
shown to have positive effects on blood glucose
and HOMA-IR, liver functions and superoxide
dismutase activity but no significant improvement
was found on AST levels. Good therapeutic
efficacy of saxagliptin treatment in fatty liver was
connected to significantly decrease in hepatic
oxidative stress and hepatocyte damage, and
regulation of the expression of apoptosis-related
proteins °. During 12 months of alogliptin
treatment on 39 patients with NAFLD, disease
progression was evaluated with NAFIC scores
were found improved [non-alcoholic steato-
hepatitis (NASH), ferritin, insulin and type IV
collagen 7S] and also reduction in HbA1c . Our
study results also showed improvement on fatty
liver severity, liver enzymes and fibrosis score



along with insulin resistance after vildagliptin
treatment.

The serum DPP IV activity was found higher in
biopsy proven NASH patients (57.3 +/- 7.8 U/L)
than controls (43.6 +/- 10.6 U/L) and the intensity
of CD26 immunostaining was correlated with
histopathological grade 1’ . Yilmaz et al. presented
as a hypothesis that weight loss with improvement
in elevated liver enzyme abnormalities and
hepatocytes ballooning but, no change in fibrosis
were achieved after 12 months of treatment with
sitagliptin in their study on type 2 diabetes
individuals who are also diagnosed NASH with
biopsy 8. These findings indicate that DPP-IV has
a direct role in the pathophysiology of NASH, and
the use of DPP-IV inhibitors could prevent the
progression  of  hepatic  steatosis  and
inflammation. In the direction of these results, our
study showed significant improvement in FLI
scores and severity of fatty liver. As we did not
observed improvement at liver enzymes in NASH
patients, statistically significant improvement was
achieved in liver fibrosis index in both NAFLD and
NASH patients.

The inhibition of DPP-4 was shown to avoid
significantly infiltration of macrophages in adipose
tissue and decreased release of plasminogen
activator inhibitor-1 and prevented fatty liver 2.
Kaji et al showed that DPP IV-I inhibits the liver
fibrosis and also the production of liver
transforming growth factor-B1 (TGF-B1) .. They
also found that active hepatic stellate cells (HSC)
function is suppressed under the DPP-4 inhibitors
antifibrotic effects. Although high glucose and
insulin levels induce HSC proliferation in a dose
dependent manner; DPP IV-I seems to be more
effective against NASH at low glucose levels 2224,
Compatible with these findings, our results showed
that patients with low and moderately elevated
HbALC levels were more prone to benefit from
vildagliptin treatment. Along with these studies,
DPP IV inhibition might have beneficial effects not
only on insulin resistance but also direct effect on
hepatic steatosis and injury.

The present study has several limitations.
Diagnosis of NAFLD was done by using
ultrasonography and liver injury by a non-invasive
scoring systems. Although liver biopsy known as
the best method in NAFLD diagnosis and to
determine disease progression; implementation of
biopsy to each patient with type 2 diabetes for
diagnosis of NAFLD and liver injury is not
possible and a realistic approach. . It is a single
arm study. There was no placebo arm to compare
whether the end of treatment results is purely
attributable to the vildagliptin or they are the results
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of the variations observed throughout the natural
course of the disease.

In conclusion, we tried to emphasize the impact of
DPP 1V-I administration on the progression of
NAFLD in diabetic patients. Vildagliptin treatment
has beneficial effects on the progression of the liver
disease with no adverse effects. We suggest that
DPP IV-I treatment can be a new treatment strategy
in NAFLD progression in NAFLD patients with
type 2 diabetes in the near future.
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