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Background/Aims: Non-alcoholic fatty liver disease (NAFLD) is one of the most prevalent chronic liver diseases in recent
years. The aim of this study was to evaluate the effects of sitagliptin with and without a synbiotic supplement in the
treatment of patients with NAFLD.

Methods: In total, 138 NAFLD patients aged 18-60 years were enrolled in the study. Patients were randomized to one of the
following treatments for 16 weeks: Group | (n=68), sitagliptin 50 mg daily plus placebo (one capsule per day) or group Il (n=70)
sitagliptin 50 mg daily plus synbiotic (one capsule per day). Changes in fasting blood glucose (FBS), liver enzymes, lipid
profile, and body mass index were compared between the groups.

Results: The mean change in FBS with sitagliptin-placebo from baseline was -10.47+£5.77 mg/dL, and that with
sitagliptin-synbiotic was -13.52+4.16 mg/dL. There was a significant difference between the groups (P<0.001). The mean
change in cholesterol (Chol) was -8.34+28.83 mg/dL with sitagliptin-placebo and -21.25+15.50 mg/dL with sitagliptin-
synbiotic. There was a significant difference between the two groups (P=0.029). The administration of sitagliptin-placebo
induced an increase of 6.13+27.04 mg/dL in low density lipoprotein (LDL), whereas sitagliptin-synbiotic induced a decrease
of 14.92+15.85 mg/dL in LDL. A significant difference was observed between the two groups (P<0.001). On the other hand,
in the sitagliptin-synbiotic group, there was significant improvement in aspartate aminotransferase (AST) level compared
to the sitagliptin-placebo group (P=0.018).

Conclusions: Sitagliptin-synbiotic produced greater improvement in FBS, AST, Chol, and LDL compared to sitagliptin
alone in patients with NAFLD. (Clin Mol Hepatol 2018;24:331-338)
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Study Highlights

This study examined the effects of adding synbiotic to sitagliptin in comparison with sitagliptin alone in patients with non-alcoholic fatty liver
disease. It was concluded that the combination of sitagliptin-synbiotic has a better effect on the parameters of fasting blood glucose, aspartate
aminotransferase, cholesterol, and low density lipoprotein.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is one of the most prev-
alent chronic liver diseases in the world."” NAFLD refers to liver ste-
atosis in the absence of other secondary causes of accumulation of
fat in the liver. This chronic disease can be limited to simple steato-
sis, however, when the disease is associated with inflammation, it
can progress to non-alcoholic steatohepatitis (NASH). The likeli-
hood of progression of NASH to liver fibrosis, cirrhosis and eventu-
ally to hepatocellular carcinoma (HCC) is high.>® The possibility of
progression of simple steatosis to NASH, chirosis and HCC within a
period of 10 years is 12-40%, 15-25%, and 7%, respectively.7

The prevalence of NAFLD is not precisely obvious, due to the ab-
sence of simple and non-invasive ways of diagnosing a large num-
ber of patients without any complication.®® It is estimated that the
worldwide prevalence rate of NAFLD is about 25-45%."

The most significant histological finding in non-alcoholic fatty
liver disease is the increase in the level of fat in the liver cells. How-
ever, NAFLD pathogenesis is not well known presently, but the
most familiar pathway is insulin resistance. On the other hand, oxi-
dative stress and inordinate activation of the immune and inflam-
matory systems of the body are regarded as another pathway in
the pathogenesis of NAFLD."™ It seems that the successful control
of these main pathways involved in the pathogenesis of NAFLD
(insulin resistance and oxidative stress with excessive immune and
inflammatory activity), is an imperative step in the treatment of
NAFLD. Other non-drug therapies that can be adopted in the treat-
ment of NAFLD include lifestyle modification, weight loss and dai-
ly physical activity.

Presently, various treatment options that target each aspect of
the NAFLD's pathogenesis have been explored and advocated.
One of these therapies involves the use of new anti-diabetic drugs
that affect the glucagon-like peptide-1 (GLP-1) pathway. This hor-
mone controls blood glucose by stimulating insulin secretion, there-
by increasing the oxidation of fatty acids in the liver and the sensi-
tivity of insulin blood glucose levels. These drugs include analogues
of GLP-1 (exenatide, liraglutide) and dipeptidyl peptidase-4 inhibi-
tor (sitagliptin, vildagliptin, saxagliptin). DPP-4 is a membrane pep-
tidase that targets GLP-1 and makes it inactive. The inactivation of
GLP-1 induces glomerular intolerance and hepatic steatosis. In ad-
dition, as regard the activity of peptidase, DPP-4 is associated with
stimulation of the immune system, reduction of extracellular matrix
and accumulation of lipids. DPP-4 is expressed in high levels in the
liver; and by extension, according to information obtained in recent
years; DPP-4 has been discovered to be involved in the progression
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of many chronic liver diseases, such as hepatitis C, NAFLD, and HCC.
DPP-4 inhibitors such as sitagliptin, can enhance steatosis, liver
damage, and glucose disorders in NAFLD patients; although, they
also play a key role in the inhibition and regulation of the immune
system involved in the pathogenesis of NAFLD.'*"

Additionally, gut dysbiosis is said to be associated with obesity,
diabetes, metabolic syndrome and NAFLD through excess energy
production, disruption of host energy metabolism, pro-inflamma-
tory signals, and finally, the direct effect of hepatotoxicity of bac-
terial productions such as ethanol and ammonia. Consequently,
changes in the intestinal microbial flora and subsequent inflam-
matory responses play a significant role in liver diseases, especial-
ly NASH and cirrhosis."* "

Prebiotics are indigestible carbohydrates that have beneficial ef-
fects on the host by creating a suitable environment for the growth
of probiotics. Probiotics, which are also regarded as liver microor-
ganisms have beneficial effects on the host when they are utilized
in ample quantity by modulating the intestinal microbial flora and
regulating the immune system. Today, there are drugs in the mar-
ket called synbiotic that combine the properties of prebiotics and
probiotics. Daily use of prebiotics and probiotics is believed to slow
down the progression of NAFLD and forestall further degeneration
of the disease owing to their ability to control intestinal flora, intes-
tinal permeability and inflammatory responses.”” It therefore seems
that the administration of synbiotics in combination with sitagliptin
can be more efficacious in the treatment and management of NAFLD
patients considering the potency of their complementary roles. The
hypothesis we wished to test was whether sitagliptin with and
without a synbiotic supplement would be beneficial in the treat-
ment and management of NAFLD patients.

MATERIALS AND METHODS

Patients with NAFLD were recruited for the randomized, double
blind trial between September 20, 2015 and August 15, 2017 from
the Vali-e-Asr Hospital in Zanjan, Iran. The study was approved by
the Ethics Committee of Zanjan Metabolic Diseases Research Cen-
ter (ZMDRC), Zanjan University of Medical Sciences (approval num-
ber: A-12-500-13).

Subjects

NAFLD patients between the ages of 18 and 60 years, with body
mass index (BMI) ranging from 25 to 29.9 kg/m” and who had im-
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paired fasting blood glucose (FBS) (100-125 mg/dL) and/or im-
paired oral glucose tolerance test (140—199 mg/dL), were screened
initially by physical examination and study of their medical history.
All patients provided written informed consent to participate in the
study. In our study, all the patients were new cases of NAFLD. The
diagnosis of NAFLD was made on the basis of the presence of
steatosis, on ultrasound examination, associated with elevated al-
anine aminotransferase (ALT) concentration 1.5-3 times higher than
normal upper limit according to sex and age. Those with any history
of alcohol consumption more than 10 grams per day in women and
more than 20 grams per day in men, respectively were excluded
from the study. Exclusion of other liver diseases was made by de-
tailed investigations including hepatitis B and C serology (measured
by ELISA with Stat Fax Elisa Reader®), positive antinuclear antibod-
ies or antimitochondrial antibodies (measured by ELISA with Stat
Fax Elisa Reader®; Awareness Technology Inc., Palm City, FL, USA),
iron profile studies (measured by Kontron GABA Counter®; Roche
Bioelectronique Kontron, Paris, France), total iron-binding capacity
(measured by BT-3500 AutoAnalyzer®; Biotecnica Instruments,
Via Licenza, Rome, ltaly), transferrin saturation (measured by BT-
3500 AutoAnaIyzer®) and positive ceroplasmin (measured by Elisa
with Stat Fax Elisa Reader®). Other exclusion criteria included
presence of kidney disease, thyroid disorders, immunodeficiency
diseases, receiving cholesterol lowering medication, current or
previous heart failure and being pregnant or breastfeeding.

Study design

The sample size was computed based on primary information ob-
tained from the study conducted by Wong et al., on ALT.* Consid-
ering a=0.05 and a power of 80%, the sample size was comput-
ed as 66.17 (= 67) per group. This number was increased to 70 per
group to accommodate the anticipated dropout rate.

Participants were randomly selected into 2 groups using a block
randomization technique of size 4.

Patients were assigned in a 1:1 ratio to one of the 2 groups for
16 weeks of treatment, either (1) sitagliptin (50 mg once daily) and
placebo (maltodexterin) (once daily), or (2) sitagliptin (50 mg once
daily) and synbiotic (500 mg once daily).

At enrollment, the NAFLD patients were advised by a dietitian
on the need for energy balanced diet and physical activity accord-
ing to the “Clinical Guidelines on the Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults” from the NIH and
the North American Association for the Study of Obesity.”"

In group 1, the treatment commenced with one tablet of sitagliptin
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per day (50 mg/daily) and one capsule of placebo (maltodexterin)
per day. In group 2, the treatment started with one tablet of sita-
gliptin per day (50 mg/daily) and one capsule of synbiotic per day
(500 mg/daily). Each synbiotic capsule (Familakt) contained 10
colony forming unit (CFU) of 7 strains of friendly bacteria (Lactoba-
cillus casei, Lactobacillus rhamnosus, Lactobacillus acidophilus, Lac-
tobacillus bulgaricus, Bifidobacterium breve, Bifidobacterium long-
um, Streptococcus thermophilus) and prebiotic (fructooligosaccharide)
and probiotic cultures (magnesium stearate [source: mineral and
vegetable] and a vegetable capsule [hydroxypropyl methylcellulose]).

Paraclinical assessments

The weight and height (anthropometric measurements) of all the
patients included in the study were measured at baseline. The weight
of the patients was remeasured at week 16. Each individual's BMI
before and after treatment was computed using the following for-
mula: BMI=weight (in kg)/height (in m?). In this study, a precision
weighing scale with a precision of 0.5 kg, and which was calibrat-
ed everyday was employed. To measure the height, the tape meter
with a precision of 0.5 cm was used.

Clinical assessments

Serum levels of FBS, ALT, aspartate aminotransferase (AST), cho-
lesterol (Chol), triglyceride (TG), low density lipoprotein (LDL) and
high density lipoprotein (HDL) were measured at 0 and 16 weeks.
All biochemical assessments were carried out in the same labora-
tory (central laboratory of Vali-e-Asr Hospital) employing standard
laboratory techniques. The biochemical assessments were performed
on blood collected after overnight fasting (at least 12 hours).

Adherence to treatment protocol

To ensure that patients adhere to diet and medication regimen,
each week a trained person reminds the patients of the necessity
and importance of adherence to their treatment regimen through
telephone calls.

At the beginning of the study, each patient was informed about
the possible side effects of the medications, and advised not to
dismiss the researcher and report to the hospital as soon as possi-
ble if they had any complications. The phone number of one of the
researchers was also made available to patients.
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Statistical analysis

Data were analyzed employing SPSS software, version 24 (IBM
Corp., Armonk, NY, USA) and results were expressed as mean+
standard deviation or percentage. For all analyses, a P-value<0.05
was considered statistically significant. The normality of the distri-
bution of variables was investigated by the Kolmogorov-Smirnov
test. Chi-square test was used to compare the qualitative variables.
Independent t-test was employed to compare the median of quan-
titative variables between the two groups. Paired t-test was used
to compare the median of quantitative variables before and after
treatment in each group. Logistic analysis was used to identify any
difference between the two groups after intervention, in terms of
lipid profile.

RESULTS

From September 2015 to August 2017, 140 patients were en-
rolled in the study and randomly assigned into two groups: sita-
gliptin-placebo group (group 1) (n=70) and sitagliptin-synbiotic
group (group 2) (n=70). Sixty-eight patients in the first group and
all the patients in the second group completed the study. Patient

screening, enroliment, and retention in treatment group are pre-
sented in Fig. 1.

In this study, 39.5% of the participants were female and 60.5%
were male. In the first group, 44.1% were female and 55.9% were
male while in the second group, 35.7% were female and 64.3%
were male. There was no significant difference between the two
groups (P-value=0.338). The baseline clinical and demographic
data of the two groups are summarized in Table 1. As shown in
the table, there was no significant difference between the two
treatment groups in terms of basic characteristics.

At the end of the 16-week treatment period, a significant im-
provement in liver enzymes was observed in both groups before and
after treatment. In comparison with the sitagliptin-placebo group,
patients taking sitagliptin-synbiotic had a significantly higher de-
crease in AST. we reported the amounts of ALT and AST before
and after intervention seperately. ALT (71.60+21.27 to 46.42+17.39
in the sitagliptin-placebo group and 72.00+15.60 to 48.71+13.65 in
the sitagliptin-synbiotic group; P<0.456), and AST (51.59+26.89
to 37.30+18.82 in the sitagliptin-placebo group and 54.15+9.89
to 35.00+7.89 in the sitagliptin-synbiotic group; P<0.018) (Table
2-4).

The two treatment groups had comparable Chol, TG, LDL and
HDL at baseline (Table 1). The mean Chol, TG, LDL and HDL levels

167 patients were screened

27 patients were excluded |«

140 patients were randomized

\ 4

Sitagliptin-synbiotic group (n=70)

\ 4

Lost to follow up=0
Refusal to continue=0
Other reasons=0

\ 4

70 completed 16 week treatment period

A\

Sitagliptin-placebo group (n=70)

\4

Lost to follow up=1
Refusal to continue=1
Other reasons=0

A4

68 completed 16 week treatment period

Figure 1. Study flowchart. Flowchart diagram of randomized controlled trials evaluating the use of synbiotics agents in addition to sitagliptin in pa-

tients with non-alcoholic fatty liver disease.
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Table 1. Baseline parameters of the patients in each group

Variable Group 1 Group 2 P-value
Age (year) 43.42+11.65 424841141 0.669
FBS (mg/dL) 103.32+6.23 103.25+3.63 0.941
ALT (U/L) 71.60+21.27 72.00+15.60 0.906
AST (U/L) 51.59£26.89 54.15£9.89 0.460
Chol (mg/dL) 197.72+3591 205.84+29.29 0.244
TG (mg/dL) 229.20£116.03 203.84+47.40 0124
LDL (mg/dL) 12948+28.74 122.45+25.93 0.237
HDL (mg/dL) 39.55+4.84 39.75+4.09 0.830
Weight (kg) 85.05+15.36 86.68+14.15 0533
BMI (kg/m’) 29.54+3.71 29.7243.62 0.779

Values are presented as mean+SD unless otherwise indicated.

FBS, fasting blood glucose; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Chol, cholesterol; TG, triglyceride; LDL, low density
lipoprotein; HDL, high density lipoprotein; BMI, body mass index.

Table 2. The mean and standard deviation of variables in the study be-
fore and after treatment in the group treated with sitagliptin-placebo
(group 1)
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Table 3. The mean and standard deviation of variables in the study be-
fore and after treatment in the group treated with sitagliptin and symbi-
otic (group 2)

Variable treBaetfrc:nreent treg:::Lnt P-value
FBS (mg/dL) 103.25+3.63 89.7245.21 <0.001
ALT (U/L) 72.00+15.60 48.71+13.65 <0.001
AST (U/L) 5415+9.89 35.00+7.89 <0.001
Chol (mgy/dL) 205842929  18458+2178  <0.001
TG (mg/dL) 203.84::47.40 1774142178 <0.001
LDL (mg/dL) 1224542593 107.53+19.85 <0.001
HDL (mg/dL) 39.75+4.09 4158+2.52 <0.001
Weight (kg) 86.68+14.15 83.17+1391 <0.001
BMI (kg/m?) 29.72+3.62 2843+3.50 <0.001

Values are presented as mean=SD unless otherwise indicated.

FBS, fasting blood glucose; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Chol, cholesterol; TG, triglyceride; LDL, low density
lipoprotein; HDL, high density lipoprotein; BMI, body mass index.

Table 4. The mean and standard deviation of changes in baseline vari-
ables after intervention in both groups

Variable L — P-value .
treatment treatment Variable Group 1 Group 2 P-value

FBS (mg/dL) 103.32+6.23 92.84+7.35 <0.001 FBS (mg/dL) -1047+5.77 -13.52+4.16 0.001
ALT (U/L) 71.60+21.27 46.42+17.39 <0.001 ALT (U/D) -25.184+19.11 -23.28+7.78 0456
AST (U/D) 51.59+26.89 37.30+18.82 <0.001 AST (U/L) -14.28+1511 -1915+7.03 0.018
Chol (mg/dL) 197.72+3591 189.37+£33.70 0.130 Chol (mg/dL) -8.34+28.83 -21.25415.50 0.029
TG (mg/dL) 229.20+116.03 194.10+69.07 0.002 TG (mg/dL) -35.10+56.27 -26.42+20.83 0425
LDL (mg/dL) 129.48+28.74 135.62+28.89 0.232 LDL (mg/dL) 6.13+£27.04 -14.92+15.85 <0.001
HDL (mg/dL) 39.55+4.84 40.24+4.18 0.538 HDL (mg/dL) 0.68+5.95 1.8+3.04 0.335
Weight (kg) 85.05+15.36 81.67+15.07 <0.001 Weight (kg) -3.38£197 -3.51£1.36 0.664
BMI (kg/m?) 29.54+3.71 28.3743.67 <0.001 BMI (kg/m?) -1.17+0.70 -1.28+1.53 0.594

Values are presented as mean+SD unless otherwise indicated.

FBS, fasting blood glucose; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Chol, cholesterol; TG, triglyceride; LDL, low density
lipoprotein; HDL, high density lipoprotein; BMI, body mass index.

in the sitagliptin-placebo group increased from 197.72+35.91 to
189.37+33.70 (P=0.13), 229.20+116.03 to 194.10+69.07 (P=0.002),
129.48+28.74 to 135.62+28.89 (P=0.232) and 39.55+4.84 to
40.24+4.18 (P=0.538), respectively (Table 2). In the sitagliptin-syn-
biotic group, Chol, TG, LDL, and HDL levels changed from 205.84+
29.29 to 184.58+21.78 (P<0.001), 203.84+47.40 to 177.41+21.78
(P<0.001), 122.45+25.93 to 107.53+19.85 (P<0.001) and 39.75+
4.09 to 41.58+2.52 (P<0.001), respectively (Table 3). The differ-
ence between the changes observed in the two groups in terms of
Chol and LDL was statistically significant (Table 4).

http://www.e-cmh.org

Values are presented as mean+SD unless otherwise indicated.

FBS, fasting blood glucose; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Chol, cholesterol; TG, triglyceride; LDL, low density
lipoprotein; HDL, high density lipoprotein; BMI, body mass index.

With the use of logistic analysis, it was concluded that the sita-
gliptin-synbiotic combination therapy was more efficacious than
the sitagliptin-placebo composition on blood TG levels in the range
of 150 to 200. In addition, this combination therapy showed the
highest efficacy in the levels of 130< LDL<160 when compared to
sitagliptin-placebo combination (Table 5).

FBS also decreased significantly in both groups before and after
treatment. The reduction in the sitagliptin-placebo group compared
to the sitagliptin-synbiotic group was as follows: FBS decreased
as much as -10.47+5.77 compared to -13.52+4.16 (P<0.001).
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Table 5. Logistic regression analysis

95% confidence interval

Variable Wald P-value
Lower bound Upper bound
Logistic regression
Abnormal HDL 0.584 0.102 2725 0.445
Multinomial regression
150<TG<200 in comparison with TG<150 8463 0.001 0.252 0.004
TG>200 in comparison with TG<150 1.580 0.005 0.141 0.209
130< LDL<160 in comparison with LDL<130 6.615 1.496 19.754 0.010

LDL>160 in comparison with LDL<130 -

HDL, high density lipoprotein; TG, triglyceride; LDL, low density lipoprotein.

Additionally, a significant decrease in weight and BMI was ob-
served in both groups (Table 2 and 3); however, no significant dif-
ference was observed between the two groups in relation to the
aforementioned variables (Table 4).

Adverse events such as peripheral edema, decreased blood sug-
ar, diarrhea, constipation, nausea, spinal osteoarthritis, upper respi-
ratory tract infection occurred in none of the patients in each treat-
ment groups.

DISCUSSION

Today, various therapies for the treatment of NAFLD have been
proposed; however, the relative risk benefits of the different ther-
apies remain one of the most challenging aspects of the treatment
and management of NAFLD. Lifestyle changes including dietary
habits and participation in regular physical activity are typically
part of the standard recommendations.””*

To the best our knowledge, this was the first randomized, dou-
ble-blind clinical trial that evaluated the effects of combination of
sitagliptin-synbiotic in comparison with sitagliptin alone on the
characteristics of NAFLD.

The present study revealed that the combination of sitagliptin-
synbiotic as against sitagliptin alone significantly reduced the levels
of FBS in NAFLD patients. Various studies have suggested that Lac-
tobacillus and Bifidobacteria found in synbiotic and probiotic com-
pounds can enhance the levels of FBS.”*** The reason for this is that
the bacteria present in the synbiotic compounds increase glucose
uptake by stimulating the production of insulinotropic polypeptides
and glucagon-like peptides (GLPs) by modifying the intestinal mi-
crobial flora.”® On the other hand, sitagliptin is a drug that increas-
es the survival of GLPs especially GLP-1 by inhibiting the enzyme
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DPP-4.7* Consequently, these two drugs can further improve blood
glucose levels in patients with fatty liver and impaired fasting plas-
ma glucose by reinforcing each other’s effects.

To date, only few studies have been conducted on the effects of
sitagliptin on lipid profiles. Our study revealed that treatment with
sitagliptin for 16 weeks significantly reduced TG levels in the first
group. In parallel to our study, Koren et al.*’, in their research on
patients with type 2 diabetes mellitus reported that treatment with
sitagliptin for 3 months significantly affected the level of TG. How-
ever, changes in the total serum Chol, LDL, and HDL levels were
not statistically significant. The current study notwithstanding, the
effects of sitagliptin on improvement of LDL and Chol have also
been reported in some studies. This improvement may be due to
strict adherence to diet and exercise regimen and the long dura-
tion of the studies.”™** How sitagliptin improves lipid profile is not
well known, but it is said that gastric inhibitory polypeptide (GIP)
can purify the circulating chylomicrons by stimulating the activity
of adipose tissue lipoprotein lipase.”** On the other hand, GLP-1
can decrease the secretion of triacylglycerol after meal.”> Conse-
quently, sitaglipin with its protective effects on GIP and GLP-1 can
possibly improve lipids status. Our study demonstrated that when
synbiotic is added to sitagliptin, it can enhance lipid profiles fur-
ther. Recently, some studies on animal models have suggested
that the use of synbiotic can lead to improvement in lipids sta-
tus.”*”’ In addition, some authors have spoken about the positive
effects of synbiotics on metabolic syndrome.*® The positive effects
of synbiotics on lipid profiles might be justified by the production
of short chain fatty acids, carbon disulfide, methyl acetate, assimi-
lation of Chol in the gastrointestinal tract, enzymatic deconjugation
of bile acids and alteration of Chol to form coprostanol in the in-
testine.”**” Logically, the more potent effect of sitagliptin-synbiot-
ic seems to be that the two drugs play complementary roles in the
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body in terms of improving lipid profiles.

Furthermore, this study had several limitations. One of the limita-
tions of this study was the lack of histopathological confirmation,
which could not be done on ethical grounds. Another limitation of
this study was the patients’ follow-up period. Perhaps the time of
follow-up was not enough for some long-term effects such as weight
loss.

Generally, the findings of this study are relevant due to the fact
that the major risk factors of NAFLD such as obesity, type 2 diabe-
tes, dyslipidemia, and metabolic syndrome are on the increase ow-
ing to the industrialization of societies, the mechanization of a lot
of daily activities, and lack of exercise and inappropriate diet.* The
prevalence of NAFLD in the coming decades seems to be much
higher than its current status. Additionally, NAFLD patients have el-
evated blood glucose, lipids, blood pressure, and cardiovascular dis-
eases and life expectancy also decreases in these patients.'®*"*
Considering the complications, morbidity and mortality resulting
from it, it is imperative to pay special attention to the disease. On
the other hand, although today, NAFLD's non-pharmacological
treatments such as lifestyle modifications, proper diet and increased
daily activities are said to be much more efficacious than pharma-
ceutical treatments; however, due to the failure of patients to ad-
here to these methods in the long-term, attention to and review of
drug therapies is inevitable."”

Our results show that the combination of sitagliptin-synbiotic as
against sitagliptin alone can better improve AST, FBS, Chol, and LDL
in NAFLD patients. The benefits reported with administration of
synbiotic in this study support the results of larger studies with his-
tological endpoint in patients with NAFLD. Through this method,
a reference for choosing the best options for treatment of NAFLD
patients can be provided.
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