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ABSTRACT 1,086 patients to a common online website
(www.ipans.org).

Context Chronic pancreatitis is common in

India. However, its risk factors are not clear.

There is sparse data on the current prevalence

of tropical pancreatitis in India.

Main outcome measures Risk factors,
clinical features complications and treatment
of chronic pancreatitis.

Results Of the 1,086 subjects, complete data
on risk factors were available for 1,033
subjects. Idiopathic pancreatitis was the most
common form of pancreatitis (n=622; 60.2%)
Setting Thirty-two major centers from and alcoholic chronic pancreatitis accounted
different regions of India contributed data on for about a third of the cases (n=400; 38.7%);

Objective To undertake a prospective
nationwide study of the risk factors and
clinical profile of chronic pancreatitis.
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the rest (n=11; 1.1%) had rare risk factors.
Smoking and cassava intake  were
documented in 292 (28.3%) and 189 (18.3%)
subjects, respectively. Using well-defined
criteria, only 39 (3.8%)cases could be labeled
as ‘tropical pancreatitis’. Pain occurred in 971
patients (94.0%). Four hundred and eighteen
(40.5%) subjects had diabetes mellitus. Of
alcohol consumers, alcoholism and female
gender were independent risk factors for
diabetes in subjects with chronic pancreatitis
(OR=1.48, P=0.003; and OR=1.75, P<0.001,
respectively). The most common complications
were pseudocysts (15.8%) and biliary
obstruction  (8.2%). Pancreatic  cancer
occurred in 42 subjects (4.1%). Ultrasound
detected calculi in 69.7%, ductal dilatation in
63.4% and atrophy in 27.3%. The majority of
patients were on medical therapy (n=849;
82.2%); endotherapy and surgery accounted
for the rest. About 50% percent of the patients
with diabetes required insulin (198/418).

Conclusions In this first nationwide
prospective survey of chronic pancreatitis in
India, idiopathic pancreatitis was the most
common form, followed by alcoholic
pancreatitis. The classical form of tropical
chronic pancreatitis is becoming less
common.

INTRODUCTION

Chronic pancreatitis is a heterogeneous
disease. Worldwide, alcoholism is the most
common cause of chronic pancreatitis.
However, in many tropical countries like
India, the etiology frequently includes so-
called ‘tropical chronic pancreatitis’ [1, 2, 3].
Genetic mutations are responsible for a
proportion of subjects with tropical chronic
pancreatitis, although the majority of such
patients do not have mutations [4]. Clearly,
any understanding of the complexity of
chronic pancreatitis in India necessitates a
study of the association between clinical
patterns and risk factors of the disease as a
first step.

There has been no systematic nationwide
study on the clinical profile of subjects with

chronic  pancreatitis from the Indian
subcontinent, although many sporadic reports
from some regions exist in the medical
literature. [5, 6, 7, 8, 9, 10, 11, 12]. In this
study, we sought to ascertain the clinical
profile of subjects with chronic pancreatitis in
India, especially with regard to risk factors,
clinical features and therapeutic modalities.
To our knowledge, this is the first report of a
prospective, nationwide study of chronic
pancreatitis carried out in India.

METHODS

The Indian Pancreatitis Study Group was
conceived at a National Consensus Meeting
on Tropical Chronic Pancreatitis and
Pancreatic Diabetes in India. The first
meeting was held at the Amrita Institute of
Medical Sciences, Cochin, comprising a core
group of pancreatologists, endocrinologists
and pancreatic surgeons. A common
proforma, and subsequently, an online data
entry website were created (www.ipans.org).
The emphasis was on simplicity of the
proforma  to maximize  compliance.
Investigators wishing to participate in the
study joined the study online, and entered
clinical information on patients with chronic
pancreatitis into an online database [13].
Major centers in the country were
subsequently invited to enroll patients in
order to ensure that the registry would be
representative  nationwide.  The  only
requirement requested was that the data be
entered prospectively, consecutively and
completely. A copy of every patient’s
information sheet was asked to be kept at the
local site. Centers expressing unwillingness to
enter data due to paucity of dedicated research
or resident manpower were encouraged to fill
out the paper printout of the proforma and the
data was entered by the coordinating center.
After the website had been put up, the
information was circulated to all with at least
two telephone or e-mail reminders to each
center.

A national network of thirty-two centers
contributed data (Figure 1). Clinical data were
entered prospectively. The details of the
proforma are available at www.ipans.org;
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briefly, information on the following
parameters was collected: age, gender, mode
of presentation of illness, family history,
history of diabetes and its complications,
history of alcohol as well as cassava (tapioca)
intake, details of clinical examination, results
of investigations, imaging study results, mode
of treatment of diabetes, analgesics, the use of
pancreatic enzyme supplements, frequency of
endotherapy and surgery.

The data were analyzed at the coordinating
center and presented at the first follow up
registry meeting in Cochin (February, 2007).
The coordinating center prepared the initial
draft which was circulated to all members of
the steering committee. Suggested modifications
were included in the final version.

Definitions and Diagnostic Criteria

Chronic pancreatitis was defined by features
consistent  with  irreversible  pancreatic
inflammation, i.e., clinical, structural or
functional abnormality of the pancreas [14].
The presence of pancreatic calculi or ductal
irregularity/parenchymal atrophy was determined
at imaging using ultrasonography, CT scan,
MRI, magnetic resonance cholangio-
pancreatography (MRCP), cholangio-
pancreatography (ERCP) or endoscopic
ultrasound (EUS).
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Figure 1. Map of India showing the various centers
participating in the study.

Ultrasound and CT were the usual initial
investigations. Other imaging modalities were
carried out when indicated. Diabetes mellitus
was diagnosed if the fasting plasma glucose
value was equal to, or greater than, 126
mg/dL confirmed on two occasions and/or a
plasma glucose value equal to, or greater than,
200 mg/dL after a two-hour glucose load
confirmed on two occasions, and/or
requirements for insulin or oral hypoglycemic
drugs. Alcohol intake was considered
significant in chronic pancreatitis patients
who had been taking the equivalent of 80 g or
more of ethanol/day for at least five years.
Cassava intake was considered significant if
cassava dishes formed the main portion of the
meal on at least three occasions per week
[15].

Since there are no clearly defined criteria for
“tropical pancreatitis”, we defined it based on
three most distinctive features of the disease:
i) onset at less than 30 years of age; ii) a BMI
less than 18 kg/m?; iii) subjects with chronic
pancreatitis who also did not consume alcohol
and who did not have any other specific cause
for the pancreatitis [16, 17]. We then sought
to determine how many among the current
cohort would fit these criteria.

STATISTICS

Data are reported as meanstSD, ranges and
frequencies. SPSS for Windows (Version 11)
was used for data management and statistical
analysis. Association between two categorical
variables was tested using the chi-square test
or the Fisher’s exact test wherever
appropriate. The Mann-Whitney test was also
used for continuous variables. Stepwise
logistic regression analysis was performed in
order to determine the odds ratio (OR) of
independent factors in chronic pancreatitis.
Age, gender, presence of diabetes and
duration of illness were all included as
covariates. A two-tailed P value of less than
0.05 was considered statistically significant.

RESULTS

Although data is still being entered, we
decided to include all patient data entered
prior to a cut-off date, coinciding with the
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first follow-up meeting of the group. Thus, by
the cut-off date, a total of 1,086 patients had
been studied for over a period of 18 months.
Complete information on risk factors was
available on 1,033 subjects and all subsequent
analyses were carried out on these subjects.
The mean age was 39.7+14.1 years. The mean
duration of the disease was 6.95+8.16 years.
The mean BMI was 19.8+3.3 kg/m?. Among
the subjects studied, 733 (71.0%) were male
and 300 (29.0%) were female. The
socioeconomic distribution of the subjects
was: upper class 84 (8.1%), middle class 600
(58.1%) and lower class 349 (33.8%).

Factors Related to the Disease

Of the 1,033 subjects, 622 (60.2%) did not
have any of the risk factors generally
described in the literature while 400 (38.7%)
were chronic consumers of alcohol and the
rest (n=11; 1.1%) had rare risk factors. Other
risk factors included pancreas divisum (n=4;
0.4%) and hyperparathyroidism (n=2; 0.2%);
in addition, one patient each (0.1%) had
agenesis of the pancreas, autoimmune
pancreatitis, hypertriglyceridemia-related
pancreatitis, trauma and microlithiasis. Table
1 shows the distribution of chronic alcohol
consumers and smokers according to gender.
Among the 400 subjects who were chronic
alcoholics, detailed alcohol intake data was
available in 199 (49.8%) subjects; mean daily
intake was 148.9+78.1 g/day (range: 80-400
g/day). The mean duration of alcohol intake
was 17.8+7.8 years (range: 10-50 years). The
mean cumulative intake was 565+651 (kg of
alcohol). Of the 733 males with chronic
pancreatitis, 394 (53.8%) had alcoholic
pancreatitis.

Two hundred and ninety-two (28.3%) of the
1,033 subjects were smokers and, in

Table 1. Distribution of chronic alcohol consumers and
smokers according to gender.

Chronic alcohol Smokers
consumers
Males (n=733) 394 (53.8%) 285 (38.9%)
Females (n=300) 6 (2.0%) 7 (2.3%)

Total (n=1,033) 400 (38.7%) 292 (28.3%)

particular, of the 733 male subjects 285
(38.9%) were smokers (Table 2). Fifty-nine
percent (234/394) of the male alcoholics were
smokers and, conversely, 82.1% (234/285) of
the male smokers were alcoholics.

One hundred and eighty-nine subjects
(18.3%) reported significant cassava intake.

Alcoholic vs. Non-alcoholic Pancreatitis

Subjects with chronic pancreatitis who
consumed alcohol had a mean age of
45.5+10.4 years as compared with a mean age
of 36.6£14.9 years in the non-alcoholic group
(P<0.001).

Tropical Pancreatitis

Thirty-nine of the 1,033 subjects (3.8%)
fulfilled the set of classical criteria for tropical
pancreatitis.

Family History

In their family history, twenty-two (2.1%)
subjects listed pancreatitis in at least one
additional family member. One hundred and
forty-one subjects (13.6%) gave a family
history of diabetes. Four patients (0.4%) gave
a family history of pancreatic cancer.

Diabetes-Related Profile

Of the 1,033 subjects with chronic
pancreatitis who were studied, 418 (40.5%)
had diabetes mellitus. Data regarding diabetes
therapy was available in 399 subjects
(95.5%): 67 (16.8%) were controlled by diet,
134 subjects (33.6%) were on oral
hypoglycemic agents and 198 subjects
(49.6%) were on insulin.

Table 3 shows the frequency of diabetes
according to gender and alcohol consumption.
One hundred and eighty-four (46.7%) of the
394 alcoholic males versus 104 (30.7%) of

Table 2. Frequency of alcohol users according to
smoking habit (male subjects only).
Alcohol users

234 (82.1%)
160 (35.7%)
394 (53.8%)

Smokers (n=285)
Non-smokers (n=448)
Total (n=733)

P<0.001: Fisher’s exact test
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Table 3. Frequency of diabetes according to gender and alcohol use.

Frequency of diabetes

OR (95% CI)? P value

All cases Chronic Non-chronic
alcohol consumers alcohol consumers
Males 288/733 (39.3%)  184/394 (46.7%)  104/339 (30.7%) 1.98 (1.44-2.72)° <0.001
Females 130/300 (43.3%) 1/6 (16.7%) 129/294 (43.9%) 0.26 (0.03-2.22)°¢ 0.240

OR (95% CI)°

1.18 (0.89-1.56)°  0.23 (0.01-2.04)°
P=0.260 P=0.290

1.75 (1.26-2.50) ©
P<0.001

Total 418/1,033 (40.5%) 185/400 (46.3%)

233/633 (36.8%) 1.48 (1.14-1.92)° 0.003

& Alcohol vs. non-alcohol consumers
b Females vs. males

¢ Univariate analysis

¢ Multivariate analysis

the 339 non-alcoholic males had diabetes
(OR=1.98; 95%CI: 1.44-2.72; P<0.001).
Multivariate analysis of frequency of diabetes
versus alcohol and gender was carried out. A
significantly higher frequency of diabetes was
found in alcoholics when compared to non-
alcoholics (OR: 1.48; 95%ClI: 1.14-1.92;
P=0.003). The odds ratio of having diabetes
for non-alcoholic females (129/294; 43.9%)
compared to non-alcoholic males was 1.75
(95%Cl: 1.26-2.50; P<0.001). The most
common presentation of diabetes was
asymptomatic hyperglycemia (n=100; 23.9%
of 418 diabetic subjects).

Treatment Modalities  for Chronic

Pancreatitis

Eight hundred and forty-nine subjects
(82.2%) were on medical therapy. Surgery
had been performed in 85 (8.2%) and
endotherapy had been carried out in 99
(9.6%).

Complications of Chronic Pancreatitis

One or more complications occurred in 290
(28.1%) patients. The complications of
chronic pancreatitis in these 290 patients are
listed in Table 4.

Pain and Therapeutic Outcome

Pain was present in 971 subjects (94.0%). Of
the 85 subjects who were reported to have
undergone surgery, relief of pain was reported
in 31 subjects (36.5%).

Imaging Modalities

Ultrasound data was available in 831 patients
(80.4%) and the most common findings were:
calculi (n=579; 69.7%), dilated duct (n=527;
63.4%), atrophy (n=227; 27.3%), mass (n=64;
7.7%), and common bile duct dilatation
(n=73; 8.8%).

CT scan findings were available in 489
patients (47.3%) and the most frequent
findings included: pancreatic calculi (n=316;
64.6%), dilated pancreatic duct (n=284;
58.1%), atrophy (n=176; 36.0%), mass (n=73;
14.9%) and common bile duct dilatation
(n=56; 11.5%).

Magnetic  resonance cholangiopancreato-
graphy (MRCP) was available in 104 patients
(10.1%) and the most common findings were:
calculi (n=44; 42.3%), stricture (n=40;
38.5%), fistula (n=16; 15.4%), and common

Table 4. Distribution of complications observed in
1,033 patients with chronic pancreatitis. A total of 290
subjects (28.1%) had one or more complications.

Pseudocyst 163 (15.8%)
Biliary obstruction 85 (8.2%)
Pancreatic neoplasm 42 (4.1%)
Portal hypertension 34 (3.3%)
Fistula 28 (2.7%)
Ascites 24 (2.3%)
Gastrointestinal bleeding 17 (1.6%)
Pseudoaneurysm 3(0.3%)
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bile duct dilatation (n=89; 85.6%). ERCP was
carried out in 172 patients (16.7%). Calculi
were present in 84 (48.8%) patients, dilated
duct in 143 (83.1%), fistulae in 17 (9.9%) and
strictures in 62 (34.0%) patients.

DISCUSSION

We report the results of the first nationwide,
prospective study of subjects with chronic
pancreatitis from the Indian subcontinent. The
results of our study, conducted on 1,086
patients, clearly show that: i) idiopathic
pancreatitis is the most common form of
chronic pancreatitis in India, accounting for
about two-thirds of the cases; ii) one-third of
all cases are due to alcoholic pancreatitis and
in males, alcoholism accounted for nearly half
the cases; iii) ‘tropical’ chronic pancreatitis,
as classically described, is now less common.
As compared to previous reports [2, 18, 19],
there is an increasing prevalence of alcoholic
chronic pancreatitis in India. This could be
because alcohol consumption has steeply
increased in India (and particularly in the state
of Kerala) over the last two decades,
reflecting changing lifestyles [20, 21]. The
male predominance of alcoholic chronic
pancreatitis in India is likely to be because
alcoholism is quite uncommon amongst
Indian women. The mean daily intake, as well
as the duration of the consumption of alcohol,
is similar to that reported by subjects with
alcoholic  chronic pancreatitis from the
developed world [14].

A notable finding of this paper was that of
documenting the decline of ‘tropical chronic
pancreatitis’ in its classical sense. Several
studies from South India have reported that
‘tropical chronic pancreatitis’ has classically
been described as occurring in young subjects
(16-30 years) with significant malnutrition
and a tendency of exocrine and endocrine
dysfunction as well as a higher tendency to
malignancy [22, 23]. In this series, using a
rigid age-based cut-off, only 39 out of the
1,033 subjects (3.8 %) could be defined as
having the classical form of ‘tropical’ chronic
pancreatitis.

Smoking as a factor related to chronic
pancreatitis is important in India, as

evidenced by the fact that about 28% (n=292)
of the 1,033 subjects were smokers.
Interestingly and somewhat expectedly, given
the gender-related differences in this part of
the world, almost all the smokers were males.
Smoking and alcohol tended to occur
together: the majority of the alcoholics were
smokers and, conversely, the majority of the
smokers were alcoholics. Smoking is now
recognized as an independent risk factor for
chronic pancreatitis, and it is a leading risk
factor for pancreatic cancer [24]. The
frequency of smoking is increasing in India,
and this is an important cause of concern [25,
26].

Cassava, as a cause of chronic pancreatitis,
has been a subject of intense debate in
developing countries [27, 28]. However, in
India, the intake of cassava has decreased
over the past decade, even in areas where it
constitutes a major component of the diet [29,
30]. The decline of cassava intake, and the
intake of a more nutritious diet, when coupled
with an increasing occurrence of smoking and
alcoholism could have been factors
contributing to the profile of chronic
pancreatitis as described in our study.
Nevertheless, 189 patients in this study did
consume cassava. However, in the absence of
a control group, the data are insufficient to
implicate cassava as a risk factor for chronic
pancreatitis.

In this study, 4% of the subjects had
pancreatic adenocarcinoma. This proportion is
comparable to that associated with alcoholic
chronic pancreatitis worldwide, but much
lower than the previously described rate of
adenocarcinoma  complicating tropical
pancreatitis [22, 23]. The true incidence and
prevalence of adenocarcinoma complicating
chronic pancreatitis in India may be known
only after prospective follow-up studies.

This study also documents the clinical profile
of chronic pancreatitis-related  diabetes.
Diabetes was present in 40% of the subjects.
Nearly half of these subjects were controlled
by diet and/or oral hypoglycemic agents,
whereas half required insulin. Interestingly,
our study showed that alcoholism was a factor
associated with diabetes in subjects with
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chronic pancreatitis. Our study also showed
that females (who were non-alcoholic) had a
higher risk of developing diabetes as
compared with non-alcoholic males. Thus,
female gender and alcohol intake could both,
by hitherto undefined mechanisms, be
etiologically associated with the occurrence of
diabetes in subjects with chronic pancreatitis.
This study has several strengths and
weaknesses. Obvious strengths include the
reasonable sample size, the use of a well-
defined online proforma and the prospective
nature of the study. Limitations include
occasionally missing data and the lack of
information regarding diet and nutrient intake.
In addition, the lack of a ‘not done’ option for
endoscopic procedures and surgery means
that there may have been some
understatement of data regarding these
procedures.

Despite the limitations, the study is the first
example of a fully online, nationwide,
prospective, multicenter disease registry from
the Indian subcontinent. This study assumes
importance in the light of a previous report
suggesting a high prevalence of chronic
pancreatitis in India [31]. It had been
hypothesized earlier that the spectrum of
chronic pancreatitis might be changing in the
Indian subcontinent [29]. This study confirms
the changing profile of chronic pancreatitis in
this region, and especially records the decline
of tropical chronic pancreatitis in its classical
form.
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