Is there exocrine pancreatic dysfunction in insulin resistance?

ABSTRACT

Introduction: The aim of our study is to determine whether insulin resistance has any effect
on pancreatic exocrine function in people with insulin resistance.

Method: The study included 43 insulin resistant cases with HOMA-IR>2.5 and 43 controls
(HOMA-IR <2.5.) without any disease, pregnancy. Body mass indices of all participants were
calculated. Fasting blood glucose, insulin, HbA Ic, total cholesterol, triglyceride, HDL, LDL,
creatinine, ALT, AST, Adiponectin, Leptin, pancreatic amylase, lipase were studied in both
groups.

Results: The insulin resistance (IR) group consisted of 38 women 5 men and the control
group 33 women 10 men. Statistically, both groups were similar in respect to gender and age
(p: 0.25, 0.11, respectively). While the lowest and highest BMI in the IR group was 20.58-44,
these values were 18.7-37.3 in the controls and were significantly higher in the case group (p
0.00). Fecal Elastase-1 levels were significantly lower in the IR group (p: 0.00). Blood
glucose, insulin and HbAlc levels were significantly higher in the IR group than in the
control (p: 0.00, 0.00, 0.00, respectively). Leptin levels were significantly higher in the IR
group compared to the controls (p: 0.01).

In the Pearson correlation analysis in the group with insulin resistance, a significant positive
relation (p: 0.022 r: +0.34) was detected between HOMA-IR and Adiponectin. There was a
significant negative relation between pancreatic amylase and HOMA-IR (p: 0.029, r: -0.33), a
significant negative relation between Fecal Elastase-1 and Adiponectin (p: 0.038, r: -0.31), a
significant positive relation between Leptin and Adiponectin (p : 0.00, r: 0.59).

Conclusion: Fecal Elastase -1 level decreased markedly in patients with insulin resistance,
showing pancreatic exocrine dysfunction.
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Introduction

Exocrine pancreatic insufficiency is a condition that occurs due to insufficient release or
activity of pancreatic digestive enzymes, especially pancreatic lipase.! There are studies
reporting that Fecal elastase-1, an indirect test, is extremely sensitive in the diagnosis of
severe and moderate exocrine pancreatic insufficiency and has a significantly higher
sensitivity than faecal chymotrypsia.> Detection of FE-1 level below 200 mcg / g is an
indicator of pancreatic exocrine dysfunction.?

Islet tissue, which is the endocrine part of the pancreas, is in close contact with exocrine cells
anatomically and physiologically. Insulin produced by beta cells has a trophic effect on
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exocrine acini. Microvascular damage can induce pancreatic fibrosis and decrease pancreatic
volume in diabetic patients.* Low Fecal Elastase-1 (FE-1) levels, which indicate exocrine
disruption in relation to insulin requirement, poor glycemic control, and long disease period,
were detected as 12-73% in type 2 diabetic patients.’

Progressive beta cell damage in the presence of insulin resistance is a feature of type 2
diabetes. There is a clear relationship between insulin resistance, obesity and type 2 Diabetes
Mellitus. Most of the type 2 DM patients have insulin resistance.” Adiponectin, an adipokine
released by adipose tissue, decreases in insulin resistance. An increased level of Leptine,
which is also an adipokine, is directly related to obesity. * ? '

The aim of our study is to determine whether insulin resistance has any effect on pancreatic
exocrine function in people with insulin resistance at the stage before diabetes occurred.

Material and Methods

Ethical approval for our study was obtained from Van Yuzuncu Yil University ethics
committee and an informed consent form was signed by all participants. Our study is a
prospective and cross-sectional study. 43 patients, aged between 18-68 years, who were
diagnosed with insulin resistance between 15/3/2018 and 15/3/19 at the Yuzuncu Yil
University Medical Faculty Internal Medicine Policlinic were included in our study. As the
control group, 43 people, aged 19-68, who did not have a chronic disease or pregnancy and
applied to the Internal Medicine Outpatient Clinic and who did not have any abnormalities in
physical examination and laboratory tests, were included in the study.

The criteria for exclusion are under the age of 18, over 70, steatore, pancreatic-biliary
obstruction, history of alcohol-smoking, kidney failure, pregnancy, chronic or serious
concomitant diseases, diabetes mellitus. Whether patients had pancreatitis was questioned
verbally, those with such a history were excluded from the study.

After 10 hours of fasting, blood samples were taken to study adiponectin, leptin, glucose,
insulin, pancreatic specific amylase, Hb Alc, ALT, AST, creatinine, triglyceride, total
cholesterol, HDL, LDL, and stool samples were taken for the determination of Fecal Elastase
1.

The blood samples were centrifuged at 4000 rpm for 5 minutes and separated from their
serum and plasma. The serum and stool samples obtained were stored at -20 oC until analysis.
Before the study, all stool samples were carefully rotated and mixed, waiting for them to
reach room temperature (15—18 C). All samples were examined on the same day to avoid
possible differences.

Biochemical parameters were studied in the cI16200 model autoanalyzer with Abott brand
commercial kits. HbAlc was studied in Adams TM A1C HA-8180T (ARKRAY) device with
HPLC method. Human Fecal Elastase (Catalog no: YLA1650YU), human adiponectin



(Catalog no. YLA1823HU), Human Leptin (YLA1318HU) were studied in the Bio-Tex
ELX800 model ELIDA reader with ELISA Kkits.

Body Mass Index (BMI) was calculated by dividing the weight of the participants by the
square of their height. Insulin resistance was calculated using the HOMA-IR index ((Fasting
blood glucose x Fasting blood insulin level) / 405 formula); Values of 2.5 and above were
considered significant. After looking at fasting glucose to exclude the diagnosis of diabetes,
75gr OGTT was performed as needed.

Statistical Data Analysis

SPSS 22 (SPSS Inc. Chicago.IL.USA) program was used for statistical analysis of the data.
Descriptive statistics; frequency tables and cross tables were used for categorical variables;
numerical variables were given as mean, median, standard deviation, minimum and
maximum. Chi-Square was used to compare independent categorical variables, T-Test was
used in cases where normal distribution was provided in binary group comparisons, and
Mann-Whitney U test was used in cases where normal distribution was not provided. Pearson
correlation analysis was used to determine the relationship between numerical variables.
Linear Regression analysis was used to determine risk factors. Statistical significance level is
p <0.05.

Results

The patient group consisted of 38 women 5 men and the control group 33 women 10 men.
Statistically, both groups were similar for gender and age (p: 0.25, 0.11, respectively). (Table
1,2)

BMI and HOMA-IR were significantly higher in the insulin resistance group (p: 0.00, 0.00,
respectively) (Table 2). While the lowest and highest BMI in the IR group were 20.58-44,
these values were 18.7-37.3 in the controls. While 31 of the patients had BMI>30 (74%), this
number was only 13 (28%) in the control group. In the control group, HOMA-IR level was <2
in 29 participants, but HOMA-IR level was <2.5 in all. In the IR group, all HOMA-IR levels
were 2.5 and above.

Fecal Elastase-1 levels were significantly lower in the IR group (p: 0.00). There was no
significant difference between the groups for blood, AST, ALT, total cholesterol, LDL
cholesterol, HDL cholesterol, triglyceride, pancreatic amylase, lipase levels (p: 0.94, 0.07,
0.93, 0.94, 0.17, 0.32, 0.48, 0.69, respectively) (Table 3, 4). Blood glucose, insulin and
HbA1C levels were significantly higher in the patient group than in the control (p: 0.00, 0.00,
0.00, respectively) (Table 4). The lowest and highest HbAlc levels in the IR group were 4.7-
5.9 (=5.7; n: 8), while in the control group they were 4.3-5.6.

Leptin levels were significantly higher in the IR group than the controls (p: 0.01). Although
there was no significant difference between the groups for adiponectin levels, the it was lower
in the IR group (p: 0.17; 3.75 vs 4.87, respectively) (Table 4).



In the Pearson correlation analysis performed within the group with insulin resistance, a
significant positive relationship was found between HOMA-IR and Adiponectin (p: 0.022 1:
+0.34).

A significant positive relationship was found between HOMA-IR and Adiponectin in the
Pearson correlation analysis performed within the group with insulin resistance (p: 0.022 r:
0.34). However, this significance was not found in the control group analysis (p: 0.88). There
was a significant negative relationship between pancreatic amylase and HOMA-IR (p: 0.029,
r: -0.33), a significant negative relationship between FE-1 and Adiponectin (p: 0.038, r: -
0.31), a positive relationship between HbA1C and age (p: 0.014, r: 0.37), and a significant
positive relationship between Leptin and Adiponectin (p: 0.00, r: 0.59). In addition, there was
a negative relationship between insulin levels and FE-1, although it was not significant (p:
0.07, r: -0.027) (Table 5).

In multiple linear regression analysis with all cases (n: 85), only HOMA-IR was found to
have a negative effect on FE-1 (p: 0.004, B: -0.404) (Table 6).

Discussion

As a result of the study, it was revealed that diabetes affects the exocrine function of the
pancreas in parallel with glycemic dysregulation. Exocrine and endocrine pancreatic function
has been shown to decrease secondary to hyperglycemia and hyperinsulinemia. '' Ewald et al.,
found a positive correlation between FE-1 and C peptide in their study of diabetes groups
except gestational diabetes.'? In addition, pancreatic volume is known to decrease in type 2
diabetes. Philippe et al., also found that FE-1 level was lower in diabetic cases with low
pancreatic volume, although it was not statistically significant."* This has been shown to be
associated with FE-1'* and HbA1C".

Tushuizen et al., found a negative relationship between pancreatic fat rate and beta cell
function in men without diabetes, but this relationship was not detected in diabetics.'® In this
study, pancreatic fat ratio was negatively correlated with triglyceride, BMI, fasting blood
glucose and glucose sensitivity of Beta cells regardless of age. There are studies showing that
pancreatic fat accumulation is associated with BMI in non-diabetics rather than Diabetes
Mellitus."” In relation to this, Teichmann et al., found pancreatic Fecal Elastase-1 level lower
in non-diabetic obese women compared to the control group.'® Likewise, we found that FE-1
levels were significantly lower in the insulin resistance group, 74% of which were obese,
compared to the control group, of which only 28% were obese.

For the first time, Rathman et al., compared the cases as HbA1C 5.7-6.4 prediabet with
HbA1C <5.7 non diabetic and found the FE1 level significantly lower in the group with
higher HbA1C. They also found that the detection of FE1 <100mcg as an indicator of severe
pancreatic exocrine insufficiency increased significantly in this group. This study suggests
that pancreatic exocrine dysfunction may be a concomitant disorder rather than a
complication of diabetes, as it is found at relatively lower HbA1C levels."”



Insulin resistance leading to metabolic syndrome causes fat deposition in visceral organs. It is
thought that pancreatic fat accumulation may decrease pancreatic volume and cause an
impaired endocrine function while simultaneously it may lead to an exocrine dysfunction
before diabetes develops. This can be demonstrated by the HOMA-IR, HbA1C and FE-1
relationship. Unlike the study of Rathman et al., in our study, the highest HbA1C level was
5.9, and HbA1C was >5.7 in only 8 people in the insulin resistance group, and FE-1 levels
were significantly lower in the insulin resistance group (HOMA-IR>2.5). In addition, the rate
of cases with FE-1 <100 mcg in the insulin resistance group was 13% (n: 6), which was not
detected in the control. Again, in the IR group, a significant negative correlation was found
between pancreatic amylase levels, another exocrine indicator of the pancreas, and HOMA-
IR.

Adiponectin levels, an adipokine released from adipose tissue, are strongly associated with
metabolic syndrome.” Even if BMI does not increase, the degree of visceral obesity and
ectopic fat distribution occurring when adipose tissue storage capacity is exceeded is closely
related to the decrease in the concentrations of adiponectin, an endogenous insulin sensitizer
and anti-inflammatory adipokine. Thus, hypoadiponectinemia is associated with metabolic
syndrome and insulin resistance.?! In our study, although there was no significant difference
between the Adiponectin levels of the two groups, we found a lower rate in the insulin
resistance group. However, we found a significant inverse correlation between Adiponectin
and FE-1. We interpreted this as a protective increase of Adiponectin against insulin
resistance, while FE-1 decreased due to insulin resistance in early stage of insulin resistance.
Because in this group, despite relatively decreased adiponectin levels, a positive correlation
was observed between HOMA-IR and Adiponectin levels. No correlation was found in the
group without insulin resistance. Perhaps the absence of a significant difference between
Adiponectin levels may indicate early insulin resistance. This may suggest that FE-1 is very
sensitive to insulin resistance.

Blood levels of Leptine, another adipokine released from adipose tissue, reflect the amount of
total body energy as well as acute changes in energy intake; it regulates appetite and body fat
mass, and in the hypo and normoleptinemic state, it mainly regulates the energy balance by
suppressing appetite. ** * Increased leptin levels are directly related to obesity, secondly to
leptin resistance and cardiovascular health.*® In accordance with the literature, we found that

Leptin levels were significantly higher in the insulin resistance group, which was found to
include obesity patients (74% to various degrees). We did not find any relationship between
FE-1 and Leptin levels.

In the literature, we did not find any study investigating the relationship between insulin
resistance, Adiponectin, Leptin and FE-1. Our study is the first study on this subject. The low
number of cases and the inclusion of patients to study only by questioning acute or chronic
pancreatitis stories of gastrointestinal disease without any imaging are the weaknesses of our
study. There is a need for studies with larger case series on this subject.



In conclusion, our study is the first study to investigate the relationship between FE-1 and
insulin resistance. Our finding shows that pancreatic exocrine function is sensitive to the bad
effects of insulin resistance and also indicates that exocrine pancreatic disruption is
simultaneous with the endocrine pancreas in the diabetes development process.
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