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ABSTRACT  
Background: Diabetes mellitus, a growing epidemic in India, currently affects over 62 million individuals. Pancreatic alpha-
amylase, primarily secreted by acinar cells, plays a critical role in starch hydrolysis. Recent studies suggest a relationship 
between low serum amylase and metabolic syndrome, including type 2 diabetes mellitus. This study aims to evaluate the 
correlation between HbA1C, an established marker for glycemic control, and serum amylase in patients with type II diabetes 
mellitus. 
Objectives: To determine blood glucose, HbA1C, serum amylase in type II diabetes mellitus patients and to compare and 
correlate type 2 diabetes with normal healthy individuals 

Methods: In a Case Control study of 41 type II diabetes mellitus patients and 40 healthy controls , fasting blood glucose, 
serum amylase, and HbA1C levels were measured. 
RESULTS: Statistical analysis, including Unpaired T-test and Pearson correlation, revealed significantly lower serum 
amylase in diabetic patients (p < 0.03) and no significant correlation between amylase and HbA1C (r = -0.13 ). 
Conclusion: The study concludes that serum amylase may be considered as a prognostic factor in type 2 diabetes mellitus due 
to its association with glycaemic control. 
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INTRODUCTION 

Diabetes has become an epidemic in India with more 
than 62 million diabetic individuals currently 

diagnosed with the disease. The prevalence of 

diabetes is predicted to double globally from 171 

million in 2000 to 366 million in 2030 with India 

experiencing the maximum growth.[1] 

Type II Diabetes mellitus accounts for approximately 

90 percent of all cases. Type II Diabetes mellitus is 

due to beta cell deficiency or dysfunction or insulin 

resistance[1] 

Pancreas is a mixed gland, with 84% made up of 

exocrine portion while the endocrine part comprises 
2% and remaining portion is connective tissue. Alpha 

amylase is an enzyme of hydrolase class that 

catalyses the hydrolysis of 1,4-alpha glycosidic 

linkages in polysaccharides. In pancreas the enzyme p 

type is synthesized by acinar cells and then secreted 

into the intestinal tract by way of pancreatic duct 

system. It is the main enzyme responsible for cleaving 

starch into maltose, maltriose and alpha limit 

dextrin[2,3]. 
Glycated hemoglobin is formed by non enzymatic 

linkage of glucose to hemoglobin. The concentration 

of HbA1c depends on the concentration of glucose in 

blood and the erythrocyte life span. 

HbA1c is used to diagnose diabetes, monitor glycemic 

control, evaluate the need to change therapy and 

predict the development of microvascular 

complication. Recently some studies showed that low 

serum amylase values are associated with metabolic 

syndrome and diabetes [2,3]. 

High value of amylase is seen in pancreatitis, 
pancreatic cancer and pancreatic duct obstruction. 

Animal and cellular studies showing the relationship  

between  the  endocrine  and  the  exocrine  

pancreas  have 

persistently observed that insulin affects amylase 

secretion via islet acinar cell axis[4,5]. Limited Indian 

studies are available regarding serum amylase and its 
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association with type 2 diabetes. The current study was 

used to evaluate the HbA1C and serum amylase of 

type II diabetes mellitus patients and to find the 

correlation. 

 

OBJECTIVES 

To determine blood glucose, HbA1C, serum amylase 

in type II diabetes mellitus patients between35-65 

years. 

To compare and correlate type 2 diabetes with 

normal healthy individuals of age group of 35-65years 

 

METHODS 

 A case control study was done in 81 subjects 

who visited Infosys central lab ,Victoria hospital, 

Bangalore medical college between February 

2022 to March 2023. A total of 81 subjects 
included in the present study, were both male and 

female of age group ranging between 35-65years. 

Among them 41 were considered as Cases, 

diagnosed to have type 2 diabetes mellitus patients 

(<5 years onset) , according to American 

Diabetes Association Criteria (ADA)  and 40 

were considered as Controls , age and gender 

matched 

Healthy individuals. The subjects fulfilling the 

inclusion criteria were enrolled for the study after 

obtaining informed consent and after obtaining ethical 
clearance from the institute. Subjects with history of 

recent acute abdomen, hepatic disorders, chronic renal 

insufficiency, parotid disorders and patient not willing 

to give informed consent were excluded from the 

study. About 8 ml of venous blood was collected into 

two separate vacutainers, red and purple from each 

individual under sterile conditions from phlebotomy 

section of Infosys central lab Victoria Hospital. 

The collected sample was centrifuged at 3200rpm for 

15 minutes , serum was separated and analysed for 

the following parameters in both controls and cases. 

1. FBS- Hexokinase method 

2. PPBS-Hexokinase method 

3. Amylase- Colorimetric method by Roche cobas 

6000 Fully automated integrated analyzer. 

In whole blood HbA1c was analysed by Biorad D10 
HbA1c analyser. Study reporting was in accordance to 

the Strengthening the Reporting of Observational 

studies in Epidemiology (STROBE) guidelines. 

 

STATISTICAL ANALYSIS 

Statistical methods have been used to analyse the 

collected data for the present study. The collected data 

was entered in Microsoft excel 2021 and analyzed 

using SPSS v21.0. The quantitative variables were 

expressed as mean and standard deviation . The 

difference in the mean values between the two groups 

was assessed using unpaired T -test and p -value of 
less than 0.05 was considered significant. The 

correlation between serum amylase levels and HbA1C 

levels in cases were assessed using Pearson 

Correlation coefficient (r ) and the value of p less than 

0.05 was considered as significant. Graphs have been 

used to help analyze categorical variables, in 

comparison with time factors and quantitative 

variables. 

 

RESULTS 

The study was conducted on 41 cases who were 
diagnosed as type 2 diabetes mellitus and 40 healthy 

controls. 

[Table 1] shows mean± SD values, and p-values of 

serum amylase in type 2 DM patients and controls . 

[Table2] shows that FBS level was significantly 

increased in type 2 diabetes patients as compared to 

control group. [Table 3] shows mean± SD values, and 

p-values of HbA1c levels in cases and controls. 

There was no significant correlation between FBS and 

amylase ( r =0.091) and HbA1C and amylase (r =-

0.13). 

 

Table 1: Comparison of Serum Amylase between cases and controls 

Groups Serum Amylase levels (IU) p-value 

Mean Standard deviation 

CASES 61 27.2 0.03* 

CONTROLS 79.2 36.6 

Values are expressed in mean and SD. p-value is from unpaired t 

test. p-value <0.05 is considered significant. 

*significant. 

 

Table 2: Comparison of Fasting Blood Sugar (FBS) between cases and controls 

 

Groups 

Serum Fasting Blood Sugar levels (mg/dL)  

p- value Mean Standard deviation 

CASES 220.9 106.6 <0.00001*** 

CONTROLS 96.68 16.09 

Values are expressed in mean and SD. p-value is from 

unpaired t test. p-value <0.05 is considered significant.*** highly 

significant 
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Table 3: Comparison of HbA1c levels between cases and controls 

 

Groups 

HbA1c levels (%)  

p- value Mean Standard deviation 

CASES 9.55 1.22  

 

 

<0.00001*** 

CONTROLS 4.94 0.41 

Values are expressed in mean and SD .p-value is from 

unpaired t test. p-value <0.05 is considered significant 

*** highly significant 

 

Table 4: Correlation of serum Amylase with fasting blood sugar levels in cases 

Correlation of Serum Amylase 

with 

Pearson’s Correlation 

Co-efficient (r) 

p- value 

Fasting Blood Sugar (mg/dL) 0.091 

Positive correlation 

0.57 

Not significant 

HbA1c (%) -0.13 

Negative correlation 

0.40 

Not significant 

 

 
Figure 2: Scatter plot of correlation between Amylase and HbA1C 

 

DISCUSSION 

We found significantly low amylase level in type 2 

diabetic groups as compared to that of healthy 

controls. In our study, the levels of fasting blood 

sugar and HbA1c was high in cases compared to 

controls but both the parameters didn’t show any 

significant correlation with serum amylase levels. Our 
study highlights the usefulness of measuring serum 

amylase levels for the early detection and monitoring 

of type 2 diabetes mellitus (T2DM) patients. Yadav R 

et al [6] in 2013 did a study in New Delhi that the 

patients with poorly controlled diabetes had lower 

serum amylase level as compared to well controlled 

diabetic patients. In diabetes mellitus there will be 

excess of glucagon and insulin deficiency, this might 

be postulated to lower the volume of pancreatic 

contents and secretion of enzyme amylase[7]. 

Zhao Y, et al in his study in chinese population 

observed that low serum amylase levels are 
significantly associated with an increased prevalence 

of metabolic syndrome and diabetes. Obese and 

people with type 2 diabetes mellitus tend to have 

hyperinsulinemia to compensate for insulin resistance. 

Future studies which measure serum insulin might be 

helpful to confirm these findings. [8] 

In a study by Anil kumar et al they observed low 

serum amylase level in Type 2 DM group compared to 

non-diabetic group and they found a negative 

correlation between HbA1c of diabetes and serum 

amylase level [9] 
The study by Ata N et al , suggested that in diabetes 

mellitus, hyperglycemia may cause cellular damage of 

the exocrine pancreas and it leads to impaired 

synthesis of pancreatic digestive enzymes[10] 

This was similar to the findings of study by Augusteen 

et al [11] where FBS and HbA1C levels were higher 

in type 1 and type 2 diabetic patients . The levels of 

serum amylase in type 2 diabetes patients were 

higher in patients with longer duration of illness and 

low serum insulin value. 

A study conducted by Zhuang L et al[12] concluded 

that serum amylase levels are positively associated 
with integrated islet β cell function in patients with 

early type 2 diabetes 

Low serum amylase is also associated with insulin 

deficiency in patients with diabetes mellitus also 
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associated with the pathogenesis of insulin resistance 

in many animal based studies[11,12,13] 

A study by Barreto SG et al suggested that islet-

derived hormones like insulin and somatostatin, along 

with other humoral factors ghrelin and pancreastatin 
and neurotransmitters like nitric oxide, peptide YY, 

galanin regulate the activity of acinar cells, which are 

responsible for secreting digestive enzymes like 

amylase.[13] 

A community based study done by Nakajima K et al 

[14] showed low serum amylase levels diabetes, 

suggesting a possible exocrine-endocrine relationship. 

Another study by Frier BM et al in juvenile onset 

diabetics showed that residual insulin secretion, had a 

strong correlation with amylase output also gives 

evidence of exocrine-endocrine relationship [15] 

Many animal studies showed evidence of lower 
amylase activity in obese rats , suggesting insulin 

resistance a factor contributing to decrease in amylase 

levels [16]. 

A study by Dandona P et al showed that serum 

pancreatic enzyme concentrations were not related to 

glycosylated haemoglobin concentrations, the dosage 

of insulin, or the age of onset of diabetes[17]. 

A cohort study by Izumi Ikeda et al showed that the 

decrease in amylase level was a consistent finding 

independent of age , BMI and HbA1C .The possible 

etiology suggested by many studies is that pancreas is 
atrophic in patients with type 2 diabetes 

mellitus[18,19,20,21]. 

 

Limitations 

The study was a case control study with a small 

sample size. Large sample size with adequate follow 

up study is required to establish the role of serum 

amylase as prognostic marker 

An estimation of the serum insulin levels, along with 

the measurement of the other pancreatic enzymes e.g. 

lipase, would be able to provide more explanation 

into the endocrine-exocrine relationship of the 
pancreas in the patients of diabetes. 

 

CONCLUSION 

In our study, subjects with type 2 diabetes mellitus 

have lower serum amylase levels compared to 

healthy controls . However, no significant correlation 

was observed between serum amylase and HbA1C 

levels, suggesting that serum amylase may not 

directly reflect glycaemic control. Further research is 

recommended to explore the exocrine-endocrine 

relationship in diabetes. 
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