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Abstract
Background : Fibrocalculous Pancreatic Diabetes (FCPD) 
is a unique form of diabetes secondary to chronic pancrea-
titis usually found in tropical countries of the world. Fi-
brocalculous pancreatic diabetes affects young individuals 
and runs an aggressive course to reach the endpoints of 
diabetes, pancreatic calculi and exocrine pancreatic dys-
function (Steatorrhoea) in the majority of cases. There are 
characteristic features of FCPD clinically, radiologically, 
ultrasonographically which distinguish it from diabetes of 
other causes and also from chronic pancreatitis of other 
aetiologies seen in temperate zones, e.g. alcoholic chronic 
pancreatitis. To observed the incidence of FCPD among 
the patients attending at the hospital. 

Materials and methods: We conducted this study among 
487 patients over a period of January 2016 to December 
2017 in different wards of Chittagong Medical College Hos-
pital which is the largest hospital in Chattogram, Bangla-
desh. FCPD was diagnosed based on the standard criteria.

Results: The incidence of fibrocalculous pancreatic diabe-
tes is 0.61% among the diabetic patients in Chattogram. 
Mean age of the patients is 39.7 ± 10 years. Mean age of 
onset of diabetes is 37.3±15 years. 

Conclusion: This study reports the incidence of fibrocal-
culous pancreatic diabetes in Chattogram district, the sec-
ond largest city in Bangladesh.

Key words : Fibrocalculous Pancreatic Diabetes; Diabetes 
mellitus; Chattogram.

Introduction
Fibrocalculous Pancreatic Diabetes (FCPD) is a 
form of diabetes secondary to nonalcoholic, 
chronic, calcific pancreatitis. It is seen in tropical,

developing countries of the world.1 FCPD is char-
acterized by insulin requiring diabetes and pres-
ence of pancreatic calculi or other evidence of 
chronic pancreatitis, e.g dilated pancreatic ducts 
and mutations in the SPINK gene.2  Several terms 
have been proposed for this syndrome, including 
tropical calcific pancreatitis, tropical chronic pan-
creatitis, tropical pancreatic diabetes, nutritional 
pancreatitis and endemic pancreatic syndrome.3 
For sake of uniformity and international agree-
ment, it was adopted as fibrocalculous pancreatic 
diabetes proposed by the WHO Study Group Re-
port on Diabetes when this entity was introduced 
as a subtype of Malnutrition-Related Diabetes 
Mellitus (MRDM).4 In the recent Expert Commit-
tee on Classification of Diabetes, the entity known 
as “malnutrition-related diabetes mellitus” was de-
leted and FCPD is now classified as a “disease of 
exocrine pancreas” under the category of “Other 
types of diabetes”. The commonly used suffix 
“tropical” may not be appropriate as the disorder 
has been recently reported from temperate zones 
in migrants from tropical countries.5 
Zuidema from Indonesia was the first to describe 
diabetes associated with pancreatic calculi and se-
vere malnutrition.6 Reports from several tropical 
parts of the world including Uganda, Nigeria, oth-
er parts of Africa, Brazil and several countries in 
Asia including Thailand, Bangladesh and Sri Lan-
ka indicated the widespread occurrence of this 
syndrome.7-11

The aetiopathogenic mechanisms for FCPD re-
main unclear. Clinical evidence of malnutrition at 
the time of diagnosis of FCPD suggested that mal-
nutrition could be a factor in the aetiology of 
FCPD.12 However, malnutrition at presentation 
may well be secondary to severe exocrine and/or 
endocrine pancreatic deficiency.13 Protein–calorie 
malnutrition has been shown to produce pancreat-
ic changes as well as glucose tolerance and insulin 
deficiency in experimental animals.5 McMillan 
and Geevarghese observed the geographical occur-
rence of FCPD in areas where the tuber cassava
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(Tapioca, manihot) is consumed as a staple food 
and suggested a causative role for cassava in the 
aetiology of this condition.14 But cassava con-
sumption is not habituated in Bangladesh.  Fami-
lial clustering of FCPD has been described by 
several workers.12,15,16 

The cardinal triad of FCPD is abdominal pain, 
pancreatic calculi and diabetes.1 The patient usu-
ally present with abdominal pain, thirst, polyuria 
and features of gross pancreatic insufficiency re-
sulting steatorrhoea and malnutrition.10 Despite 
excellent clinical descriptions of the disease, until 
recently no criteria had been established for the 
diagnosis of FCPD. Mohan et al were the first to 
propose a set of criteria for the diagnosis of 
FCPD, based on an extensive review of the litera-
ture.13,16,17 These criteria (Table I) have been gen-
erally accepted by other workers in the field.3,18 To 
our knowledge, there is no population based study 
on the incidence of FCPD in this region. This pa-
per reports the incidence of FCPD among the pa-
tients attending at the only tertiary hospital in 
Chattogram, the second largest city in Bangladesh.
 

Materials and methods
This study was conducted in Chittagong Medical 
College Hospital from January 2016 to December 
2017. 487 patients were recruited from the indoor 
patients in different wards. Individuals aged 20 
years or more suffering from Diabetes Mellitus 
were recruited based on a systematic random sam-
pling technique. Patients with renal and cardiovas-
cular complication of Diabetes Mellitus were ex-
cluded from this study. A questionnaire elicited 
demographic, socioeconomic, behavioral and past 
medical history of the study subjects and included 
specific questions related to chronic pancreatitis 
such as the history of recurrent abdominal pain 
and/or passing greasy or oily stools. All respond-
ents underwent a plain abdominal X-ray as well as 
abdominal ultrasonography to rule out pancreatic 
calculi. FCPD was diagnosed based on the follow-
ing criteria : i) Presence of pancreatic calculi on 
abdominal X-ray and evidence of ductal dilation  
on ultrasonography  ii) Absence of alcoholism, or 
other known causes of chronic pancreatitis  iii) 
Evidence of diabetes i.e fasting plasma glucose 
equal to or greater than, 7.0 mmol/L (126 mg/dL) 
or random plasma glucose greater than 11.1

Table I  : Criteria for Fibrocalculous Pancreatic Diabetes 
(FCPD).13,16,17

i) 	 The patient should originate from a “tropical” 
country

ii) 	Diabetes should be present	

iii) Evidence of chronic pancreatitis must be present: 
Pancreatic calculi on abdominal X-ray or at least 
three of the following:	

     	(a) 	 Abnormal pancreatic morphology on 	 	
	 sonography/CT scan

	 (b) 	 Recurrent abdominal pain since childhood
	 (c) 	 Steatorrhoea	
	 (d) 	 Abnormal pancreatic function test	

iv) 	Absence of other causes of chronic pancreatitis, i.e 
alcoholism, hepatobiliary disease, primary 
hyperparathyroidism etc.	

	

mmol/L (200 mg/dL) or subject on drug treatment 
of diabetes. After collection of data, they were 
processed, analyzed and interpreted both manually 
and by SPSS for Windows version 20.0 software.

Results
A total of 487 diabetic patients fulfilling the inclu-
sion criteria participated to this study.  FCPD was 
diagnosed in 3 diabetic subjects, yielding a preva-
lence of 0.62% among the total diabetic subjects. 
The remaining diabetic patients are categorized as 
diabetes of other cause. The mean age of FCPD 
patients is 39.7± 10 years whereas the mean age 
of diabetes of other cause category is 54.3± 10 
years. Among them all of the FCPD patients are 
male whereas there is 43.2% male in diabetes of 
other cause group (Table II). 105 patients (21.7%) 
in the diabetes of other cause group is smoker 
whereas 1 patient (33.3%) in FCPD group is 
smoker (Fig 1). None of the patients in FCPD 
group is alcoholic. On the other hand 188 patients 
(38.8%) in the diabetes of other cause group is al-
coholic (Fig 2). Recurrent abdominal pain was 
present in 2 patients (66.67%) in FCPD group 
whereas it was present in 25 patients (5.2%) in the 
other group. Passage of oily stool was present in 2 
patients (66.67%) in FCPD group and it was pres-
ent in only 18 patients (3.7%) in the other group. 
All of the patients (100%) in FCPD group were 
diagnosed as type 2 diabetes mellitus. On the oth-
er hand 298 patients (61.6%) were diagnosed as 
type 2 diabetes mellitus in the other group. Mean
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Discussion
This is first study on incidence of FCPD in this 
area. Our study shows that 0.61% of the diabetic 
patients have FCPD. This study was conducted 
among the diabetic patients in the only tertiary 
hospital in Chattogram. This result reflects the 
overall situation of incidence of fibrocalculous 
pancreatic diabetes among the diabetic patients in 
this area. The highest prevalence of FCPD in the 
world appears to be in southern India, where 1700 
cases have been documented by Geevarghese 
alone.19 At the M.V. Diabetes Specialties Centre 
(MVDSC) at Chennai (Madras) a large referral 
centre for diabetes, about 50 patients with FCPD 
are registered annually, which constitutes about 
1% of all diabetic patients and 4% of “young” dia-
betic patients (Defined as onset below 30 years of 
age).13 During the 1980s at the S.C.B. Medical 
College Hospital at Cuttack, in Orissa, FCPD con-
stituted 2.5% of all diabetic patients while at Tri-
vandrum in Kerala it comprised 7% of all diabetic 
patients.20,21 Recently, there appears to have been 
a decline in the number of patients seen at most 
centers. In a study conducted on prevalence of 
FCPD in Chennai in South India, prevalence of 
FCPD was shown 0.36% among the known dia-
betic patients.1 Balakrishnan et al. in a nation-
wide prospective study in India on chronic pan-
creatitis based on clinical and radiological criteria, 
reported a prevalence of 3.2% for FCPD, 38.7% 
for alcoholic pancreatitis and 60.2% for ‘idiopathic 
pancreatitis’.15 Our study shows the similar inci-
dence of FCPD as Chennai. More population studies 
are needed on the prevalence/incidence of FCPD 
in different parts of the world. In our study FCPD 
patients are younger (39.7 ± 10 years vs. 54.3 ± 10 
years, p<0.031). The mean age is slightly lower 
than other study (41.4±18.4 years vs. 51.7±10.7 
years, p=0.032).1

In our study history of recurrent abdominal pain 
was present in 66.7% of the FCPD patients. Other 
study shows that history of abdominal pain is giv-
en only in 10–20% of patients, while on direct 
questioning up to 70–80% of patients may recall a 
childhood history of pain.3 History of passage of 
oily stool was present in 66.7% of FCPD patients 
in our study. Whereas in other study it was shown 
that when the fat content of diet is experimentally 
increased, steatorrhoea becomes evident in 90% of 
the patients.15

Variable	 FCPD	 Diabetes of 
	 	 other cause
	 n= 3	 n= 484	

Age (Mean ± SD)	 39.7 ± 10	 54.3 ± 10	 p<0.031
Gender (%)	 	 	
  Male	 3 (100%)	 209 (43.2%)	
  Female	 0	 275 (56.8%)	

SD : Standard Deviation	

Table II  : Particulars of the responders.

Fig 1 : Distribution by smoking habit.

Fig 2 : Distribution by alcohol consumption.

Table III  : Clinical characteristics of the responders.

Variable	 FCPD	 Diabetes of other cause	
	  n= 3	 n= 484	

Recurrent abdominal pain	 2 (66.7%)	 25 (5.2%)	
Passing greasy/oily stools	 2 (66.7%)	 18 (3.7%)	
Type of Diabetes	 	 	
    Type 1	 0	 186 (38.4%)	
    Type 2	 3 (100%)	 298 (61.6%)	
Age at onset of diabetes
(Mean ± SD years)	 37.3±15	 (49.0±10)	 p<0.041
Body mass index                
(Mean ± SD kg/m2)	 15.6 ± 4.6 	 26.4 ± 5.2	 p<0.001
Waist circumference          
(Mean ± SD cm)	 74.2±9.0	 90.3±10.0	 p<0.001

SD : Standard Deviation

age at onset of diabetes was 37.3±15 years in 
FCPD group and it was 49±10 years in the other 
group. Mean body mass index in the FCPD sub-
jects was 15.6 ±4.6 kg/m2 whereas in other sub-
jects it was 26.4±5.2 kg/m2. In FCPD subjects the 
mean waist circumference was 74.2 ± 9 cm and 
on the other hand it was 90.3±10 cm (Table III).
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Mean age at onset of diabetes in FCPD patients 
was 37.3±15 years in our study. In other study it is 
shown that in the majority of patients the diagno-
sis of diabetes is made between the ages of 20 and 
40, but onset in childhood, in infancy and at older 
age groups is not uncommon. Zabeen et al. report-
ed a series of FCPD patients among Bangladesh 
children and adolescents. They report that 106 
(25%) of a series of 429 children and adolescents 
with diabetes diagnosed below 18 years of age 
had FCPD.10

In our study mean body mass index (15.6 ± 4.6 
kg/m2 vs. 26.4 ± 5.2 kg/m2, p<0.001) and mean 
waist circumference (74.2 ± 9 vs. 90.3 ± 10 cm, 
p<0.001) are significantly lower compared to dia-
betic patient of other cause. This is probably due 
to undernutrition of the FCPD patients. At M.V. 
Diabetes Specialties Centre (MVDSC) at Chennai 
overt malnutrition was observed only in 25% of 
patients, although 70% were lean.22 In Orissa, the 
majority of FCPD patients were poor and many 
were malnourished.20,23

Limitations
This study was conducted in a single centre of a 
district and the duration of the study was short. 
The course of the disease and its complications 
should be sorted out. 

Conclusion
FCPD is a type of idiopathic chronic pancreatitis 
that occurs in the tropics, but is also seen in Ban-
gladesh. Although this study includes only the 
Chattogram district, it may reflect the actual situa-
tion in the whole country. Our study shows that 
0.61% of diabetic subjects had FCPD. It affects  
young patients. Its diagnosis is established by 
clinical evaluation and imaging, particularly plain 
film of the abdomen, ultrasound and/or CT scan 
of the abdomen showing pancreatic calculi. Many 
etiological factors have been suspected but genetic 
mutations appear as the most likely cause. Al-
though the prevalence of FCPD is low, this entity 
must be kept in mind in countries where its occur-
rence has been reported. The clinical significance 
of FCPD is that its therapy would include, in addi-
tion to control of diabetes, management of the 
pain of pancreatitis, long term pancreatic enzyme 
replacement and periodic screening for pancreatic 
adenocarcinoma.

Recommendations
A large population based study should be conduct-
ed throughout a long duration to report the inci-
dence of FCPD in Bangladesh. The exact aetiolog-
ical factors for this disease should be ruled out. 
More studies should be conducted to establish a 
management plan of this disease.
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