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Abstract 

 
Objective of the present study is to determine the association of fatty pancreas and diabetes in 
Nepal. It is a hospital-based study carried out using data retrieved from the register maintained 
in the Kathmandu Valley Hospital between 1st December, 2012 and 31st May, 2013. The vari-
ables collected were age, gender, HbA1c, serum creatinine, fasting blood glucose. The fatty pan-
creas still remained positively associated with diabetes (OR, 1.344; 95% CI, 1.074–1.682) and 
prediabetes (OR, 1.132 95% CI, 0.960 – 1.337) in all the  subjects. Similarly, triglycerides levels 
remained positively associated with diabetes (OR, 1.586; 95% CI, 1.269 – 1.981) and prediabetes 
(OR, 1.379;95% CI, 1.179 – 1.612) in all the  subjects. The fatty pancreas is an important associ-
ated factor for newly diagnosed diabetes independent of age, gender, adiposity, and other cardi-
ometabolic risk factors in Nepali population. 
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Introduction   
 
The functional state of the pancreas has a substantial 
share in the progress of hyperinsulinemia, insulin resis-
tance, impaired glucose tolerance and, equally, the pre-
vailing metabolic changes (obesity, atherogenic dyslipi-
demia), which contribute to the violation of the endocrine 
and exocrine pancreatic function [1]. Obesity leads to fat 
infiltration of multiple organs including the heart, kid-
neys, and liver. Under conditions of oxidative stress, fat-
derived cytokines are released locally and resulted in an 
inflammatory process and organ dysfunction. In the liver, 
fat infiltration has been termed nonalcoholic fatty liver 
disease, which may lead to nonalcoholic steatohepatitis 
[2]. No data are, however, available on the influence of 
obesity on pancreatic fat, cytokines, and nonalcoholic 
fatty pancreas disease (NAFPD). Fatty infiltration of the 
pancreas has been shown to interfere with insulin secre-
tion. Both insulin sensitivity and secretion are important 
in the pathogenesis of diabetes and pre-diabetic states. 
Fatty pancreas may promote the development of chronic 
pancreatitis pancreatic cancer and exacerbate the severity 
of acute pancreatitis. Moreover, fatty pancreas facilitates 
the dissemination and lethality of pancreatic cancer, and 
the formation of pancreatic fistula after pancreatic sur-
gery. There is also independent role of fatty pancreas in 

impaired glucose metabolism. The excess accumulation 
of lipids in islets is thought to contribute to the develop-
ment of diabetes in obesity by impairing beta-cell func-
tion [3]. Therefore, we designed a study to determine the 
association of fatty pancreas and diabetes in Nepal. 
 
Materials and Methods  
 
It was a hospital-based study carried out using data re-
trieved from the register in the Kathmandu Valley Hospi-
tal between 1st December, 2012 and 31st May, 2013. The 
variables collected were age, gender, HbA1c, serum 
creatinine, fasting blood glucose. The glycated haemo-
globin was determined by ion exchange chromatography 
[4]. Estimation of serum creatinine was done by Jaffe’s 
alkaline picrate method [5]. The assessment of fasting 
blood glucose was done by glucose oxidase and peroxi-
dase method [6]. The transaminases (AST and ALT) were 
estimated by liquid UV test [7].   Estimation of total cho-
lesterol was done by CHOD-PAP method [8]. All these 
laboratory parameters were analyzed using human reagent 
kits and with the help of semi-autoanalyser (Humalyser 
3500, Germany). Approval for the study was obtained 
from the institutional research ethical committee. Analy-
sis was done using descriptive statistics and testing of 
hypothesis. The data were analyzed using Excel 2003, R 
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2.8.0, Statistical Package for the Social Sciences (SPSS) for 
Windows Version 16.0 (SPSS Inc; Chicago, IL, USA) and 
the EPI Info 3.5.1 Windows Version. The One-way 
ANOVA was used to examine the statistical significant dif-
ference between groups. Post Hoc test LSD was used for the 
comparison of means of case groups. A p-value of <0.05 
(two-tailed) was used to establish statistical significance. 
 

Results 
 

Table 1 shows that fasting plasma glucose levels were 
raised in cases of pre-diabetic and diabetic patients. Simi-
larly, TG levels were raised in pre-diabetic and diabetic 
patients. 
 
 

Table 1. Clinical characteristics of study subjects with normoglycemia, prediabetes, and diabetes stratified by gender. 

. 
Table 2. Logistic regression analysis for factors associated with prediabetes and diabetes in study subjects

 
 

 
 
 
 
 
 
 
 
 

Table 2 depicts the odds ratio of age, which was signifi-
cantly raised in pre-diabetic and diabetes patients. The 
fatty pancreas remained positively associated with diabe-
tes (OR, 1.344; 95% CI, 1.074–1.682) and pre-diabetes 
(OR, 1.132 95% CI, 0.960 – 1.337) in all the subjects. 
Similarly, triglycerides levels remained positively associ-
ated with diabetic (OR, 1.586; 95% CI, 1.269 – 1.981) 
and pre-diabetic (OR, 1.379;95% CI, 1.179 – 1.612) 
states.  
 
Discussion  
 
Fatty pancreas is strongly associated with diabetes and 
pre-diabetic states in both the gender. An association be-
tween ectopic fat accumulation in the liver and pancreas 
has been previously observed in many, but not all, studies 
[9]. This result implies that in addition to insulin resis-

tance associated with obesity and ectopic fat deposition, 
such as NAFLD, the impaired β-cell function in fatty 
pancreas may contribute to the further development of 
diabetes, as β-cell dysfunction is essential for the devel-
opment of type-2 diabetes [10]. In our present study, the 
fatty pancreas still remained positively associated with 
diabetes (OR, 1.344; 95% CI, 1.074–1.682) and pre-
diabetic states (OR, 1.132 95% CI, 0.960 – 1.337) in all 
the subjects. Similarly, triglycerides levels remained posi-
tive in all the subjects associated with diabetes (OR, 
1.586; 95% CI, 1.269 – 1.981) and pre-diabetes (OR, 
1.379;95% CI, 1.179 – 1.612). 
 
In addition, once diabetes develops, fatty replacement of 
damaged tissue may contribute to the extra-islet pancre-
atic fat deposition. Moreover, the increased levels of 
malonyl-CoA caused by hyperglycemia in diabetes also 
inhibit carnitine palmitoyltransferease-1, leading to a de-

  Normoglycemia Prediabetes   Diabetes p 
Age(years) 50±11 57±10 61±8 <0.001 
Fasting Plasma Glucose(mmol/L) 4.9±0.3 5.9±0.3 7.9±2.0 <0.001 

HbA1C 5.4±0.3 5.8±0.3 7.8±1.3 <0.001 
AST(U/L) 22±8 24±9 28±16 <0.001 
ALT(U/L) 21±13 27±16 34±24 <0.001 
ALT/AST ratio 0.9±0.3 1.1±0.3 1.2±0.3 <0.001 
Creatinine(µmol/L) 74±9 74±10 75±11  0.027 
Total Cholesterol(mmol/L) 5.3±0.9 5.7±0.9 5.5±1.0 <0.001 

Triglycerides(mmol/L) 1.0±0.6 1.3±0.7 1.7±0.9 <0.001 
HDL cholesterol(mmol/L) 1.5±0.3 1.4±0.3 1.3±0.3 <0.001 

LDL cholesterol(mmol/L) 3.0±0.8 3.3±0.8 3±0.9 <0.001 

Low-HDL cholesterol(%) 30.7 45.4 59.4 <0.001 

                                                 Prediabetes                                             Diabetes 
  OR 95% Cl pValue OR 95% Cl pValue 
Age(year) 1.056 1.051-1.063 <0.001 1.104 1.090-1.114 <0.001 
Creatinine 1.002 0.994-1.006 0.774 0.999 0.990-1.008 0.846 
AST/ALT 1.801 1.477-2.197 <0.001 2.726 2.042-3.639 <0.001 
Fatty pancreas, yes vs. no 1.132 0.960-1.337 0.134 1.344 1.074-1.682 0.01 
Low HDL-Cholesterol, yes vs. no 0.962 0.831-1.113 0.6 1.443 1.167-1.786 0.001 
Hypertriglyceridemia, yes vs. no 1.379 1.179-1.612 <0.001 1.586 1.269-1.981 <0.001 
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crease in mitochondrial β-oxidation and further stimula-
tion of intracellular triglyceride accumulation [11].  In 
conclusion, fatty pancreas is an important associated fac-
tor for newly diagnosed diabetes independent of age, gen-
der, adiposity, and other cardiometabolic risk factors in 
Nepali population.  
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