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MAFLD is a new diagnosis that has been brought to the terminology in the last 2 years, and it is thought that the main mechanism underlying
its development is Insulin Resistance (IR). In our study, it is planned to research the role of IR level in the etiology of patients with MAFLD.

265 individuals with MAFLD are included in the study by examining their sub-parameters of case diagnosis. While 85 patients have T2DM,
180 patients are found to be PreDiabetic. IR is calculated with HOMA-IR. The value of 2.5 and above is considered as high, and below 2.5 is
considered as normal. The ratios of HOMA-IR levels and their relationship between waist circumference and BMI were examined.

The value of HOMA-IR was found high in 60.6% of prediabetic MAFLDs, while it was normal in 39.4% of them. Age ((p=0.001; p<0.01) and
waist circumference (p=0.028; p<0.05) in the T2DM group were found to be higher than the PreDiabetic group. Very weak positive correlation
was found between HOMA-IR and BMI (r=0.223; p=0.003; p<0.01) and waist circumference (r=0.205; p=0.006; p<0.01) in the prediabetic
group. In the T2DM group, there was a very weak positive correlation between BMI and HOMA-IR (r=0.254; p=0.019; p<0.05).

: In our study, IR was not detected in 39.4% of patients with MAFLD. This result leads us to think that insulin sensitizing agents may not be
effective in this patient group in patients with normal IR levels. We think that these agents will not be effective in patients with normal IR levels.
Our study should be supported with experimental and histological MAFLD studies.

MAFLD, Prediabetes, Insulin Resistance
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MAFLD son 2 yilda terminolojiye kazandirilmis yeni bir tani olup, gelisiminde altta yatan ana mekanizmanin Insiilin Rezistansi(IR) oldugu
distniilmektedir. Caligmamizla MAFLD’l1 hastalarin IR diizeyinin etyolojideki rolinii incelemeyi planladik.

Method: Caligmaya 265 MAFLD’l1 vaka tani alt parametreleri incelenerek dahil edildi. 85 hastada T2DM varken, 180 hasta Prediyabetik'ti.
HOMA-IR ile IR hesaplandu. 2.5 ve tizeri yiiksek, 2.5 alt1 normal olarak degerlendirildi. HOMA-IR diizeyi oranlar ve bel gevresi ve BMI ile
iligkisi incelendi.

Prediyabetik MAFLD’larin %60.6’sinda HOMA-IR yiiksek iken, %39.4’tinde normaldir. T2DM grubunun yas((p=0,001; p<0,01) ve bel gevre-
si(p=0,028; p<0,05) prediyabetik gruptan yiiksek tespit edildi. Prediyabetik grupta HOMA-IR ile BMI arasinda(r=0,223; p=0,003; p<0,01), bel
gevresi arasinda(r=0,205; p=0,006; p<0,01) ¢ok zayif pozitif iligki tespit edilmistir. T2DM grubunda ise BMI ile HOMA-IR arasinda gok zayif
diizeyde pozitif iliski tespit edilmistir(r=0,254; p=0,019; p<0,05).

Calismamizda MAFLD’l1 hastalarin %39.4’tinde IR saptanmamugtir. Bu sonug bize IR diizeyi normal hastalarda insiilin duyarlagtirici ajanlarin
bu hasta grubunda ise yaramayabilecegini diisiindiirmektedir. IR seviyesi normal hastalarda bu ajanlarin ise yaramayacagini diisiinmekteyiz.
Calismamizin deneysel ve histolojik diizeyde MAFLD ¢alismalari ile desteklenmesi gerekmektedir.

MAFLD, insiilin Rezistansi, Prediyabet
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INTRODUCTION

Metabolic Syndrome (MetS) and its main su-
b-components which is Insulin Resistance (IR), and the
presence of HepatoSteatosis with obesity have been defi-
ned as Metabolic Disfunction-Associated Fatty Liver Di-
sease (MAFLD)(1,2) recently. Even though it has similar
aspects with Non-Alcoholic Fatty Liver Disease (NAFLD),
the diagnosis of MAFLD does not exclude viral hepatitis
and alcohol consumption above a certain level. Evidence of
metabolic disorder (presence of Type 2 Diabetes Mellitus
(T2DM), obesity or metabolic disorder) must be present
for the diagnosis of MAFLD at the same time. However,
these criteria are not required for NAFLD. It is required
for diagnosis to show fat in the liver in Ultrasonographic
(USG) imaging or histologically show 5% or more fat in
hepatocytes. As a new terminology, MAFLD is more inc-
lusive and its diagnosis depends on more precise criteria in
comparison with NAFLD (3).

It is still a common idea nowadays that IR is the most im-
portant mechanism underlying metabolic effects and li-
poidosis in the liver. The fact that HepatoSteatosis is seen
more common in T2DM and rare in Type 1 Diabetes Mel-
litus (T1DM) also encourages this thesis. Moreover, glu-
cotoxicity and lipotoxicity are among the other important
factors that contribute to the development of lipidosis in
the liver(4).

In this study, we have the purpose to analyze the frequency
of IR and its relationship with the components that comp-
rises MAFLD in cases diagnosed with MAFLD.

MATERIAL and METHODS

A study group of 265 cases aging 18 years and over who
applied to 3 different internal diseases policlinic between
the dates June and September 2022 and complied with the
MAFLD criteria were constituted. The data were evalua-
ted retrospectively. T1DM, pregnant women and patients
with gestational diabetes mellitus were excluded from

the study. Cases were included in the study if the HbAlc

value was between 5.7-6.4% in the aspect of PreDiabe-
tes. The livers evaluated in all cases were interpreted by
radiology specialists with Voluson Simens G60 S brand
USG device, and were included in the study in case grade
1 or higher HepatoSteatosis were seen. In order to make
standardization among the cases, any level of alcohol
consumption and the presence of viral hepatitis were
excluded from the study. PreDiabetic patients using any
antidiabetic agents were not included in the study. Waist
circumference, height and weight values of all cases were
measured and Body Mass Index (BMI) values were calcu-
lated. Individuals who have BMI values of 30 kg/m2 and
above were considered as obese. Blood pressure values
were measured manually with an Omron brand mer-
cury sphygmomanometer. HbAlc level, Fasting Plasma
Glucose (FPG) levels and lipid parameters were evaluated
in all cases.

A homeostasis model evaluation HOMA-IR (fasting insu-
lin(microU/L)xFPG(nmol/L)/22.5) was used to evaluate
IR (5). HOMA-IR level of 2.5 and above was evaluated as
IR.

Ethics committee approval was granted (desicion
n0:2022/514/234/1).

Statistical Method

For statistical analysis and calculations, IBM SPSS Statis-
tics 26 (IBM-SPSS, Turkey) licensed program was used.
Descriptive statistical methods (mean, standard devi-
ation, median, frequency, ratio, minimum, maximum)
were used in the evaluation of the data. The quantitative
data’s conformity to normal distribution was tested with
Kolmogorov-Smirnov, Shapiro-Wilk test, Skewness-Kur-
tosis test and graphical evaluations. Independent Samples
t-Test was used for the comparison of normally distribu-
ted quantitative data between two groups, and the Mann
Whitney U test was used for two-group comparisons

of data that were not normally distributed. Pearson
Chi-Square test was used for the comparison of qualita-
tive data. In order to evaluate the relationships between
variables, Spearman’s Correlation Analysis was used.

Significance level was determined at least p<0.05.
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Table 1: Distribution of Demographic Characteristics

n %
Age (years) Median(Min-Max); Mean+Sd 49(18-74) 48,4+10,7
Male 66 24,9
Gender Female 199 75,1
Median(Min-Max); Mean+Sd 31(19-53) 31,945,71
BMI(kg/m?) Obese(-) 111 41,9
Obese(+) 154 58,1
Waist circumference | Median(Min-Max); Mean+Sd 104(75-141) 105+11,3
(cm) PreDiabetes 180 67,9
T2DM T2DM 85 32,1
HbA1c(%) Median(Min-Max); Mean+Sd 5,9(5,1-15,3) 6,5+1,4
FPG(mg/dL) Median(Min-Max); Mean+Sd 96(64-327) 111,9+48,5
Median(Min-Max); Mean+Sd 3(0,4-32,6) 3,9+3,5
HOMA-IR Normal 98 37
High 167 63
FPG: Fasting Plasma Glucose
BMI: Body Mass Index
RESULTS T2DM is higher than the group with prediabetes.

The study was conducted with a total of 265 cases, with the
participants of which 24.9% (n=66) were male and 75.1%
(n=199) were female. The ages of the participants ranged
from 18 to 74, with a mean of 48.4+10.7 years old.

BMI measurements vary between the values of 19 and 53
kg/m2, with a mean value of 31.9+5.7 kg/m2. While 58.1%
(n=154) of the participants are obese, 41.9% (n=111) of
them do not have the obesity. Waist circumference measu-
rements vary between the values of 75 and 141 cm, with a
mean value of 105+11.3 cm. While 67.9% (n=180) of the
cases participating in the study were PreDiabetes, 32.1%
(n=85) of them were T2DM patients.

HbAlc measurements vary between the values of 5.1%
and 15.3%, with a mean value of 6.5+1.4%. FPG measure-
ments vary between the values of 64 mg/dL and 327 mg/
dL, with a mean value of 111.9+48.5 mg/dL. Homa-IR
measurements ranged from the values 0.4 to 32.6, with
a mean value of 3.9+3.5; Homa-IR level was found to be
normal in 37% (n=98) of the cases, while Homa-IR level
was evaluated as high in 63% (n=167) of the cases.

It was determined that there was a statistically signifi-
cant difference between the ages of the cases in regard to

the groups (p=0.001; p<0.01); The ages of the group with

11

A statistically significant difference was found between
the gender distribution of the cases in regard to the groups
(p=0.001; p<0.01); The rate of incidence of T2DM is hig-
her in women than in men.

There could not be seen a statistically significant difference
between BMI measurements and obesity prevalence rates
of the cases in regard to the groups (p>0.05).

It was observed that there was a statistically significant dif-
ference between the waist circumference measurements of
the cases in regard to the groups (p=0.028; p<0.05); Waist
circumference measurements of the group with T2DM are
higher than the group with Prediabetes.

Homa-IR measurements and Homa-IR level ratios of the
cases did not show a statistically significant difference in
regard to the groups (p>0.05).

For PreDiabetes Group;

It was found that there was a positive and statistically sig-
nificant very weak correlation between the BMI measu-
rements of the cases and the HOMA-IR measurements
(r=0.223; p=0.003; p<0.01).

A positive and statistically significant very weak correla-
tion was found between the waist circumference measu-
rements of the cases and the HOMA-IR measurements
(r=0.205; p=0.006; p<0.01).
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Table 2: Evaluations according to the Existence of Diabetes

%, S
\\ *Mrn?u‘“/

. - T2DM
PreDiabetes (n=180) (n=85) p
Age(years) Median(Min-Max) 46,5(18-74) 53(32-74) 20,001
gty Mean+Sd 45,8+10,79 54484
Male 32(17.8) 34(40) 50,001
. 0
Gender; n (%) Female 148(82,2) 51(60)
Median(Min-Max) 31(19-53) 31(21-49) 20,641
2
BMI(lg/m?) Mean+Sd 32,145,7 31,745,7
_ No 74(41,1) 37(43,5) 20,710
Obesity; n (%
esity; n (%) Yes 106 (58,9) 48(56,5)
Waist circumference Median(Min-Max) 103(75-136) 106(75-141) 20,028
(cm) Mean+Sd 103,9+11,1 107,2+11,7
Median(Min-Max) 5,8(5,1-6,4) 7,2(5,6-15,3) 20,001
0y
HbALc(%) Mean+Sd 5,8+0,2 7,8%1,9
Median(Min-Max) 91(64-137) 134(69-327) 20,001
FPG(mg/dL
(mg/dL) Mean+Sd 92,3+11,3 153,6+67,4
Median(Min-Max) 2,9(0,4-32,6) 3,2(0,4-21) 0,499
HOMA-I
OMA-IR Mean+Sd 3,843,6 43,3
Normal 71(39,4) 27(31,8) 20,227
- . 0
HOMA-IR level; n (%) High 109(60,6) 58(68,2)

alndependent Samples t Test

cMann Whitney U Test *p<0,01

For the T2DM Group;

It was found that there was a positive and statistically sig-
nificant very weak correlation between the BMI measu-
rements of the cases and the HOMA-IR measurements
(r=0.254; p=0.019; p<0.05).

No statistically significant correlation was determined
between the waist circumference measurements of the ca-

ses and the HOMA-IR measurements (p>0.05).

DISCUSSION

There are some studies in the literature that shows the rela-
tionship between NAFLD-HOMA-IR(6,7). The existence
of IR is also one of the diagnostic criteria for MAFLD. In
the absence of T2DM or obesity, it can be diagnosticated
directly if at least one of the other minor criteria (predia-
betes, being overweight, hypertension, hypertriglyceride-
mia, low HDL level, waist circumference that is 102 cm
and above in men and 88 cm and above in women) exists
with IR(8).

In this study, the cases were separated as T2DM and Pre-
Diabetes. Because of the fact that almost all of the cases
with T2DM use Metformin, some of the T2DM cases also

bPearson Chi-Square Test

12

*p<0,05

use Pioglitazone as well. Both of the agents augment insu-
lin sensitivity in liver and muscle tissues and facilitate the
use of glucose of the tissues, and regulate plasma glucose
levels (9,10). Pioglitazone has shown improvements signi-
ficantly IR and related diseases which is one of the NAFLD
indices in T2DM even at low dose levels, and it regulates
this effect independent from the control of glucose (11).
It has been found that there is a decrease in steatosis and
inflammation in hepatocytes after the use of Pioglitazone
in NAFLD in animal experiments (12). Whilst Metformin
has positive effects on IR and weight loss (13); though the-
re are controlled studies on HepatoSteatosis in MAFLD,
these studies have not reached out to the conclusion or the
final stage yet (14). As mentioned before, the fact that the
existence of IR is the main issue on HepatoSteatosis and
other metabolic effects is still kept up-to-date (4). PreDi-
abetics using Metformin currently were not included in
the study, while PreDiabetic MAFLDs were included in
the study. However, Pioglitazone is not within the cover of
payback and cannot be used currently in PreDiabetics and/
or MAFLD/NAFLD patients in our country. The reason
why the Metformin users were excluded from the study

is to ensure that IR could be evaluated accurately and wit-
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Table 3: The Relationship between BMI and Waist Circumference Measurements and HOMA-IR Measurements

. - T2DM
PreDiabetes (n=180) (2=85)
r 0,223 0,254
BMI & HOMA-IR
p 0,003** 0,019*
r 0,205 0,130
Waist circumference & HOMA-IR
p 0,006** 0,237
r: Spearman’s Correlation Coefficient *p<0,01 *p<0,05

hout intervention. Since there will be changes in FPG and
Fasting Insulin values in the use of Metformin, HOMA-IR
measurement changes as well. Prediabetic MAFLDs were
evaluated additionally, because IR measurements of MAF-
LDs with T2DM cannot reflect the baseline IR value at this
point. In this group of 180 people, 60.6% (n=109) of them
were determined with HOMA-IR value of 2.5 and above,
while 39.4% (n=79) of them had a HOMA-IR measure-
ment below 2.5 and this was considered as normal. One of
the trend topics of the recent period which is the appro-
ach to MAFLD and its treatment is not very clear. There
has not given a clear answer to the question yet, whether
Pioglitazone has an effect on lipoidosis and inflammation
in hepatocytes in the approximately 40% population with
normal HOMA-IR values, or it is only clinically and histo-
logically beneficial to Pioglitazone in MAFLDs with high
IR values. Pharmacological treatment decision in MAFLD
cases may create reservations for the physicians when the
side effects that limit the use of Pioglitazone were conside-
red. Even though MAFLD is a new subject which has been
in our practice for 2 years, studies evaluating the effects
of Pioglitazone in cases with NAFLD do not show such a
distinction, and there is not enough data on this subject.

The idea that IR is being the main mechanism of lipoido-
sis in hepatocytes does not comprise all the cases. Looking
at MAFLD as the new terminology instead of an updated
version of NAFLD, it is considered that it would be more
accurate to research it as a diagnostic area with unexplai-
ned questions underlying it. There may also be divergences
for the treatments of MAFLDs without IR. However, it is

evaluated that this hypothesis should be tested with diffe-
rent data of clinical patients, different studies in which he-
patocytes were interpreted histologically, and new animal
experiments.

Another finding is that while a weak positive correlation
was statistically seen between HOMA-IR level and BMI, it
was found a weak positive correlation between waist cir-
cumference and HOMA-IR level in PreDiabetics as well.
Regardless of male or female, the median of waist circum-
ference was 104 cm in the study, while the median of BMI
was 31 kg/m2. Even though, it can not be assessed about
the MAFLD prevalence at the moment, we should keep in
mind that Turkey has the most obese society in Europe,
and it is estimated that 50% of the Turkish population will
be obese by the year 2030 (15). It was shown in the results
of TURDEP-2 that the T2DM prevalence in our country
was 13.7%, and the prevalences of Isolated-IFG, Impaired
Glucose Tolerance (IGT) and Combined Prediabetes were
14.7%, 7.9% and 8.2% respectively (16). It is seen that the
prevalence stated in TURDEP-2 has increased in the past
12 years. The hypertension prevalence in our country is
30.3%(17). It is evaluated that the increase in prevalences
of T2DM, PreDiabetes, Obesity, Hypertension would aug-
ment the frequency of MAFLD. On the other hand, it has
been understood now that the detection of HepatoSteato-
sis on USG is not considered insignificant as previously
determined. All the other components should be inves-
tigated as well, when any of the components of MAFLD
was detected. 3 out of every 4 patients were women in the

study. It is considered that women should especially be

13
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more alert and careful about MAFLD.

Limitations of the Study

This is a retrospective study. Because of the pandemic con-
ditions, Postprandial Plasma Glucose was not measured
in patients who applied to the policlinic. Moreover, the
hs-CRP level of the cases could not be evaluated due to
laboratory conditions. The patients that were added to the

MAFLD group were excluded from these criteria.

CONCLUSION

It is seen in the results of the study that approxi-
mately 1 out of every 3 patients diagnosed with MAFLD
does not have IR. This result suggests that insulin sensiti-
zing agents recommended to use in the treatment of MAF-
LD may not be useful in this group. It is evaluated that it
could be more appropriate to consider each patient with
MAFLD individually rather than the standard treatment
approach

The study has never been presented anywhere before.
Funding: No funding declared.
Conflicts of interest/Competing interests: All authors no

conflict of interest/competing interests.
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