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Background: increased serum amylase and lipase influences the glucose homeostasis,
and hence, control of hyperglycemia may be more difficult. increased serum
amylase and lipase can also induce ketosis and hyperglycemia in a patient having
diabetes mellitus hence may be a primary event rather than a sequel to Diabetes.
That’s why it was decided to take a cross sectional study on the elevation of serum
amylase and lipase in patients with Diabetes.

Methods and materials:

The study was conducted in the Department of Medicine, M.G.M. Medical College
and M. Y. Hospital, Indore (M.P.) during the period from March 2018 to February
2019. Minimum 50 Diabetic attending outdoor & indoor clinic and patient admitted in
wards of M.Y. Hospital, Indore, were Included. The study was approved by the Ethics
Committee and informs consent was taken.

Result :

The association between elevated serum amylase, lipase levels and Sugar Level was
found to be non-significant (P >0.05). For amylase outcome, 38.1 % for sugar levels
550-600 and 1 % for 400-450. for lipase outcome 33.3% % for sugar levels 550-600
and 22.2% for 500-550. For Both Outcome, patients show 100% for Sugar Level 500
-550.
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Conclusion : with increasing blood sugar levels, the chances of elevating serum
amylase and serum lipase increases. How ever there was no clear association found.

Introduction: Type 2 diabetes mellitus is a chronic metabolic disorder due to
resistance of insulin because of beta cells destruction in pancreas (1). The
prevalence of diabetes mellitus estimated to be 347 million individuals globally in
2011, it may double itself till 2030, in India count may go as high as 73 million by
2030(2). Hyperglycemia leads micro and macro complications in T2DM patients
involving multiple organ and systems. (3) In T2DM multiple pathophysiological
alterations occur in pancreas leads to impaired insulin secretion and some changes
amylase and lipase synthesis. (4) Pathological changes in pancreas leads to elevated
serum amylase, lipase levels and are useful in diagnosing acute pancreatitis and other
conditions particularly in diabetes mellitus.(5) The increased levels of serum lipase is
early detective and sensitive biomarker for pancreatitis, pancreatic duct obstruction,
and other pancreatic conditions particularly secondary T2DM.(6). This study was
evaluated for positive correlation of serum amylase and lipase levels with blood sugar
levels and useful for further progression of newly diagnosed T2DM. SERUM
AMYLASE (7) It is a heterogeneous calcium dependent metallo enzyme of M54-
62kDa. There are 2 iso enzymes exist: P type— Pancreatic, S-type-non Pancreatic.
Highest activities of P-type enzyme is found in exocrine pancreas. S-type enzymes
highest activities is being found in salivary glands. It has a very wide tissue
distribution. Pancreatic acinar cells synthesize P-type amylase and secreted into the
intestinal tract through the ductal system of

pancreas. The mild alkaline condition of duodenum favours the act on of P-type
amylase. The S-type amylase is synthesized in salivary glands, and it starts the
hydrolysis of starch when the food is swallowed and passing through the mouth and
esophagus. The acid in the stomach terminates the act on of S type amylase.
22Extracts of testes, ovaries, fallopian tubes, mullerian ducts, striated muscles,
lungs, adipose tissue, semen, colostrum, tears and milk are some of organs and
secretions, where S-type amylase can be found. Kidneys excrete about 25% of
plasma amylase, but the majority of excreted amylase is reabsorbed by the proximal
tubule.

Hyperamylasemia causes: [7]

1. Pancreatitis, Pancreatic trauma, pancreatic tumors etc, are some of the pancreatic
diseases showing elevated P-type amylase.

2. intra abdominal diseases: (eg) biliary treat diseases, obstruction, mesenteric
infarction, liver disease, acute appendicitis — showing

elevated P-type amylase

3. Salivary gland infection, trauma, irradiation can cause raised S-type amylase.

4. Tumour of ovaries, prostate, testes, esophagus, thymus, thyroid, lung, ruptured
ectopic pregnancy, and renal diseases including renal insufficiency can cause raised
S-type amylase.

5. HIV, DKA, macroamylasemia and various drugs (opiates, diuretics, steroids) are
miscellaneous conditions causing elevation of serum amylase.
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SERUM LIPASE (7)

The triglycerides are hydrolysed by lipase. There are many forms of

lipase available

1. Pancreatic lipase

2. Colipase

3. Lipoprotein lipase

CAUSES OF INCREASED LIPASE: (7)

Drugs: lipase values are Increased by corticosteroids.

Acute pancreatitis: When pancreatic acinar tissue is destroyed, the pancreatic
enzymes are released in to the pancreas and peritoneal cavity.

Gastrointestinal disease: lipase values are 2-3 times increased by peritonitis, bowel
obstruction, visceral obstruction (laparotomy). Neoplasia and hepatic diseases.
Decreased renal function: Decreased renal function can increase the lipase values
upto 4 times the normal. When the lipase values are more than 3-4 times, diagnosis
of pancreatitis should be considered, even if the patient is azotemic. (8) There are
studies reporting non specific hyper lipasemia in patients with DKA. Only few
possible explanations can be offered to this finding. The molecular weight of lipase is
46-52KD is filtered in the kidneys to get reabsorbed by the renal tubules. In renal
tubules the lipase gets metabolized. In DKA patients even with normal renal
function the handling of lipase by the kidneys is compromised due to hypovolemia.
So it may cause the elevation of serum lipase. When pancreatic beta cells are
destroyed by immune mediated attack in type 1 DM, spillover causes the pancreatic
acinar to get damaged, thereby causing elevated serum lipase levels due to release in
to the serum.  Systemic derangement of carbohydrate metabolism in DKA can cause
hyper amylasemia since salivary type amylase are widely distributed in glandular
epithelium. The stomach and intestinal epithelium can release lipolytic enzymes in
to the circulation in the presence DKA. When GFR is reduced due to the
dehydration in DKA, it can lead to elevated serum lipase levels, without actual
pancreatic involvement.

Hyper amylasemia has been reported very frequently in patients with DKA.
During episodes of DKA, hyper amylasemia develops during hospitalization, not in
the initial phase of DKA.

Methods and materials:The present Cross Sectional study  was conducted in the
Department of Medicine, M.G.M. Medical College and M. Y. Hospital, Indore
(M.P.) during the period from March 2018 to  February 2019. Minimum 50 Diabetic
patients presenting with abdominal pain attending medicine outdoor & indoor
clinic and patient admitted in wards of M.Y. Hospital, Indore, were included in the
study. The study was approved by the Ethics Committee of M.G.M. Medical
College and M. Y. Hospital, Indore (M.P.). Each patient was included after
receiving her informed consent.
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INCLUSION CRITERIA
1. Diabetic patients (both diabetes mellitus type 1 and type 2) presenting with
abdominal pain.
2. Male and Female sex both, >15 year old will be included
3. Consent given by both patient and care taker are included.
4. Patient and care taker both should be capable of responding to various testing
method

EXCLUSION CRITERIA

1. Patients who refuse to participate in the study.

2. Patient who are severely ill and disabled so as to become incapable to

participate in study

3. Patient having other causes of acidosis (respiratory and metabolic)

4. Pregnant females

Detailed clinical history was taken from all the patients who were included in the
study. History of Symptoms of DKA and acute pancreatitis like polyuria, polydipsia,
breathlessness, abdominal pain, abdominal distention, nausea, vomiting, loose stool,
fever, dysuria, myalgia, chest pain, mental disturbance were elicited. The past
history including whether the patient was having type 1 or type 2 diabetes mellitus,
precipitation factors like omission of insulin elicited. Past history of hypertension,
hyper lipidemia, jaundice, TB, epilepsy, CAD, CKD, CVA, thyroid abnormalities,
were analyzed. Drug history, personal and family history all were elicited. After
taking the detailed history, all the patients were examined clinically in detail. A
detailed general examination was done including, nourishment, pallor, fever, mental
status changes, icterus, clubbing, pedal edema, significant lymphadenopathy, cyanosis.
Vital signs like pulse, blood pressure, temperature, respiratory rate were taken. All
the systems were examined carefully including optic fundus.

The following investigations were performed

1) Compete blood count — to find the anemia, leukocytosis, infections.

2) Renal function tests- urea, creatinine, sodium, potassium, blood

glucose.

3) Liver function test — total bilirubin, Direct bilirubin, Alkaline

phosphatase, transaminases, total protein, aloumin, globulin.

4) Chest X-ray

5) Electro cardiogram

6) Urine routine- Albumin, sugar, deposits

7) Urine acetone

8) Serum calcium, phosphorous, chloride

9) Arterial pH

10) Pa Co2

11) Serum bicarbonate

12) Urine culture & Sensitivity

13) Serum osmolality calculation

14) Serum lipid profile —Total cholesterol, Triglycerides etc.
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15) Serum Amylase and lipase estimation
The normal values are
Serum amylase 20-85U/L
Serum lipase 3-140 U/L
Statistical analysis : The normal distribution of data checked by using Kolmogorov
Smirnov test. All the characters descriptively summarized. The mean and standard
deviation about the arithmetic mean were used. Chi Square test was used as the test of
significance.
The data was compiled in Microsoft excel spread sheets and analyzed using statistical
package for social sciences (SPSS) for windows version 16.0.
Socio demographic details -
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Table 1

Distribution on Basis of Age Groups

15-40 Year 31 62.0
40-60 Year 10 200
> 60 Year 9 18.0

Total 50 100.0

The above table shows the distribution of respondents based on their Age

Group.

The highest percentage of respondents i.e. 62% belonged to 15-40 Years
of age group followed by 20% in 40-60 years and least 18.0% in > 60

Years of age group.
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Graph 1: Distribution on Basis of Age Groups
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Table 2

Distribution on Basis of Sex Groups

Female 15 300
Male 35 70.0
Total 50 100.0

The above table shows the distribution of respondents based on their Sex
Group.

The highest percentage of respondents 1.e. 70% belonged to Male patients

and 30% were female patients.

BFemale ©Male

Graph 2: Distribution on Basis of Sex Groups
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Table 3

Association between Outcomes and Age Groups

Type 1 30 60.0
Type 2 20 40.0
Total 50 100.0

The above table shows the distribution of respondents based on Type of
Diabetes.

The highest percentage of respondents i.e. 60% belonged to Type 1
diabetes group and remaining 40% were having Type 2 diabetes.

Type of Diabetes

ETypel EType2

Graph 3: Association between Outcomes and Age Groups
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Results-

Association between Outcomes and Sugar Level

Count 0 0 0 0 0
250-300
% 0.0% 0.0% 0.0% 0.0% | 0.0%
Count 0 0 0 0 0
300-350
% 0.0% 0.0% 0.0% 0.0% | 0.0%
Count 0 0 0 1 1
350-400
% 0.0% 0.0% 0.0% 56% | 2.0%
Count 1 0 0 0 1
400-450
% 4.8% 0.0% 0.0% 0.0% | 2.0%
Count 3 0 0 2 5
450-500
% 14.3% 0.0% 0.0% 11.1% | 10.0%
Count 7 2 2 3 14
500-550
% 333% | 222% 100.0% 16.7% | 28.0%
Count 8 3 0 10 21
550-600
% 38.1% | 33.3% 0.0% 55.6% | 42.0%
Count 2 4 0 2 8
> =600
% 9.5% 44.4% 0.0% 11.1% | 16.0%
Count 21 9 2 18 50
Total
% 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
Chi Square = 17.071, df =15, P Value = 0.315 Non Significant
The above table shows the association between Outcomes and Sugar Level of the

patient which was found to be non-significant (P >0.05). Patients having Amylase
outcome show higher percentage 38.1% for Sugar Level 550-600 while, show lower
percentage 1% for 400-450. For Lipase Outcome, patients show 44% for Sugar
Level > 600 followed by 33.3% in 550-600 range and lowest 22.2% in 500-550 and
For Both Outcome, patients show 100% for Sugar Level 500 -550. Similarly, for
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Normal Outcome, patients higher percentage 55.6% for Sugar Level 550-600 while,
show lower percentage 1% for 350-400
range.

Discussion :

Hyper glycaemia is caused by improper secretion and insulin resistance due to
dysfunction of beta cells of pancreas(9,10). Diabetes mellitus has multifactorial
causation including dyslipidemia and changes of lifestyle, dietary habits. (11,12). It
causes Micro and macro vascular complications like nephropathy, neuropathy,
cardiovascular, cerebrovascular and peripheral vascular complications. Present
study focus on percentage of amylase lipase positivity with increased blood sugar
levels. (13,14,15) Similarly previous studies also found that synthesis, excretion and
degradation of serum amylase and lipase levels altered that given the limited
pathological changes in T2DM and also they reported that several possible
explanations for increased levels of serum amylase and lipase levels in newly
diagnosed type 2 diabetes mellitus patients. (14,15) Some of the studies says that
decreased levels of serum amylase and lipase levels are observed in T2DM patients,
says that serum amylase and lipase levels are negatively correlated with the blood
sugar, results found that the linkage of islets and acinar cells of pancreas (9,10).

In our study Patients having Amylase outcome show higher percentage
38.1% for Sugar Level 550-600 while, show lower percentage 1% for
400-450. For Lipase Outcome, patients show 44% for Sugar Level > 600
followed by 33.3% in 550-600 range and lowest 22.2% in 500-550 and
For Both Outcome, patients show 100% for Sugar Level 500-550.
Similarly, for Normal Outcome, patients higher percentage 55.6% for
Sugar Level 550-600 while, show lower percentage 1% for 350-400
range the association between Outcomes and Sugar Level of the patient
which was found to be non-significant (P >0.05). there is trend toward
increase in amylase lipase level along with RBS although the p value is
not significant . This is consistent with the studies of Vantyghem MC et
al[16] and Warshaw AL et al[17].

Based on this conflict the present study supports that elevated serum amylase and
lipase levels are useful for detection and progression T2DM patients at higher levels
of blood sugars only.

Conclusion : with increasing blood sugar levels, the chances of elevating serum
amylase and serum lipase increases. How ever there was no clear association found.

Limitation: This study didn’t followed up and also less sample size, large sample size
and follow up studies are required.
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