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ABSTRACT

Background and aim: Recent surveys suggest a change in nutritional status of population in

Kerala along with a steep rise in alcoholism. We aimed to conduct a comprehensive assessment

of anthropometric, biochemical, clinical and dietary parameters and study the association of

nutritional status with dietary intake.

Methods: We compared the nutrient intake of a cohort of patients with chronic pancreatitis

with a recent population survey. We also sought to compare the prevalent nutritional status

of patients with previous series.

Results: Chronic pancreatitis patients had poor intake of most nutrients.  However, severe

malnutrition is present only in a small minority (4%) as compared to previous series. Fat intake

in patients with tropical chronic pancreatitis was significantly lower in alcoholic chronic

pancreatitis patients (27.5g/d vs. 43g/d).

Conclusions: Malnutrition remains an important problem in chronic pancreatitis; however

severe malnutrition is rare as compared to previous series. Energy (calorie) deprivation and

micronutrient deficiency are major nutritional issues. Use of additional anthropometric

parameters, especially triceps skin fold thickness, in conjunction with body mass index, is

helpful. Subjective global assessment is a useful method for assessment for nutritional status

in chronic pancreatitis patients.

KEYWORDS: Tropical pancreatitis, cassava, subjective global assessment, malnutrition

Introduction

Chronic pancreatitis (CP) is a condition with continuing

inflammatory disease of the pancreas, characterized by

irreversible morphological change and typically causing pain

and permanent loss of function. Unlike the West, idiopathic

chronic pancreatitis, including tropical chronic pancreatitis

(TCP), remains the predominant etiology in India, although

alcoholic pancreatitis (ACP) now constitutes a significant

proportion of cases (nearly a third of the cases).1 Malnutrition

has been reported in up to 50% of patients with TCP, the

etiology of which is considered multifactorial. Most cases of

tropical pancreatitis have been reported from Kerala state, the

south-western state in India. Etiopathogenesis of tropical

pancreatitis remains unclear. The initial reports of TCP by

Geeverghese and colleagues suggested that malnutrition was

almost an invariable feature.2 Cassava consumption was also a

hallmark in the patients of TCP reported in earlier series. The

earlier prevalent view was that predominant consumption of

cassava, a tuber rich in carbohydrate and poor in protein, with
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high cyanogens content, acted as a dietary toxin or otherwise

was an index of malnutrition.3,4 The role of cassava was

discredited by a well conducted case control study.5 A recent

study indicated that malnutrition is an effect rather than a cause

of TCP.6

Various surveys conducted by NNMB ( National Nutrition

Monitoring Bureau of the National Institute of Nutrition, under

Indian Council for Medical Research-ICMR) suggest that

Kerala state consistently has scored high in most of the

nutritional parameters in the last few decades.7 A change in

lifestyle with better availability of foodstuffs has been the

general trend. Of particular note is the considerable reduction

in cassava consumption by the population. A unique feature

of diet in Kerala is the widespread use of coconut oil as a

cooking medium which is extremely rare in other parts of India.

This oil is rich in medium chain triglycerides and hence is

generally regarded as beneficial in improving nutrition in CP

patients.7 A rise in alcoholism has also been reported and now

Kerala state tops in per capita alcohol consumption in India.8

These changes are perhaps reflected in a recent report on the

changing phenotype of TCP observed over the past few years.9

In this context, we sought to conduct a comprehensive

anthropometric, biochemical, clinical, and dietary (ABCD)

assessment of CP patients and also tried to study the

association of the nutritional status of the patients with their

dietary intake.

Methods

One hundred consecutive patients of CP attending the

Pancreas clinic constituted the study population. CP was

diagnosed by presence of typical changes in one or more

imaging modalities (US/CT/ERCP/EUS). Patients with CP

having alcohol consumption > 80gm/day were considered to

have ACP while TCP was diagnosed using previously defined

criteria.1

All the patients were personally interviewed by a trained

dietician who recorded the data. In addition all the patients

were seen by the physician(s) in the clinic who ratified the

recorded data.

Dietary survey

A detailed dietary history was obtained from all the patients

during the interview by using a semi-quantitative food

frequency questionnaire.10 Record of all food stuff consumed

during the past 24 hours was made with the recall method.11

The results were analyzed in accordance with the standard

Tables of Food Consumption in India.12 The amounts of

proteins, fats, carbohydrates, and the calories for these were

computed. A comparison was made with that of NNMB data

for Kerala population.7

Nutrient intake was calculated using the semi-quantitative

food frequency questionnaire and the 24-hour recall method.

Percentage of the ICMR recommended RDA of various nutrients

was assessed.13

Nutritional assessment

Weight was measured using a beam scale with movable but

non-detachable weights. The subjects were weighed without

shoes when they stood erect with both hands hanging freely.

The weight was recorded to the nearest 0.1gm.

Height was measured using a statiometer when the subjects

were made to stand erect on the platform of weighing scales.

The headpiece was held without much pressure in the sagittal

plane (central part of the head) and the height measured to the

nearest 0.1cm.

Body mass index was calculated dividing the weight in kg

by the square of the height in m2.

Percentage weight change was computed by the formula:

% weight change = [(usual weight-actual weight)/usual

weight] x 100

Triceps skin fold thickness (TST) measurement: TST was

measured using a standard caliper when the examiner stood

behind the subject and applied the tip of the caliper to the

triceps fat fold of the freely hanging non-dominant arm at a

point midway between the lateral projection of the shoulder

and the elbow.

Mid upper arm circumference: MUAC was measured using

a tape snugly wrapped around the non-dominant arm at the

midpoint.

Waist hip ratio (WHR) was measured.

Clinical signs of vitamin and micronutrient deficiency were

recorded.

Modified Subjective Global Assessment: Modified SGA

scores were recorded which included 7 items in medical history

and 4 clinical findings.14 Patients were classified into 3 groups:

well nourished (SGA-A), moderately malnourished (SGA-B),

and severely malnourished (SGA-C).

Biochemical evaluation: Serum protein, albumin, globulins,

serum calcium, serum lipids, and hemoglobin were estimated.
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Statistical analysis was done using SPSS version 11.

This study was approved by our Institutional Ethics

Committee. Written informed consent was obtained from the

subjects before enrolment.

Results

There were 44 TCP, 23 ACP, and 28 ICP patients (Table 1). 49%

of the subjects were diabetic. 59% of chronic pancreatitis

patients had normal BMI and 14% of patients were moderately

malnourished.  27% of patients were underweight (Table 2). By

subjective global assessment (Table 3), 54% of chronic

Table 1: Demographic characteristics of CP patients(n=100)

Parameters

Age in years (mean ±SD) 40.2±13.0 years

M:F 61:39

Children (0-17 years) 6 (6%)

Adults  18-49 years 73 (73%)

             >50 years 21 (21%)

Alcoholic Chronic Pancreatitis 23 (23%)

Tropical Chronic Pancreatitis 44 (44%)

Idiopathic Chronic Pancreatitis 28 (28%)

Other etiology CP 5 (5%)

Diabetes 49 (49%)

Table 2: Comparison of BMI among groups

BMI Category                                          N=89*                                                          N=94#               .

Alcoholic Tropical Idiopathic Diabetic Non diabetic

(N=23) (N=38) (N=28) (N=49) (N=45)

Malnourished 5 (21.7%) 13 (34.2%) 5 (17.8%) 15 (30.6%) 10 (22.2%)

Normal 17 (73.4%) 20 (52.6%) 15 (53.5%) 27 (55.1%) 26 (57.7%)

Overweight 1 (4.3%) 5 (13.15%) 8 (28.5%) 7 (14.3%) 9 (20%)

* excludes 5 patients with other etiology CP and 6 children (<17 years age), # excludes 6 children (<17 years age)

Table 3: Comparison of subjective global assessment (SGA) among groups

Nutritional status Alcoholic Tropical Idiopathic Diabetic Non Diabetic

(N=23) (N=44) (N=28) (N=49) (N= 51)

Well nourished 7 (30.4) 26 (59.1) 18 (64.3) 30 (61.2%) 24 (47%)

Mod. Malnourished 15 (65.2) 16 (36.4) 9 (32.1) 16 (32.5%) 26 (50.9%)

Severely malnourished 1 (4.3) 2 (4.5) 1 (3.6) 3 (6.1%) 1 (1.96%)

Table 4: Mid Upper Arm Circumference (MUAC)

Subjects Sex MUAC of patients MUAC of controls*

(N=100) Mean (cm) Mean (cm)

Children Boys 18.4 18.68

(5-17 yrs) Girls 23 16.96

(N=6)

Adults Men 24.35 25.8

(>18 yrs) Women 24.15 25.25

(N=94)

* Source: NNMB survey 1997

Table 5: Triceps Skin fold Thickness (TST)

Subjects Sex TST of patients TST of controls*

N=100      Mean (cm) Mean (cm)

Children Boys 6.4 8.15

(5-17 yrs) Girls 10 10.63

(N=6)

Adults Men 7.36 8.27

(>18 yrs) Women 10.98 14.6

(N=94)

* Source: NNMB survey 1997

pancreatitis patients were well nourished and 42% were

moderately malnourished; only 4% patients were seen to have

severe malnourishment. Malnutrition, detected by subjective

global assessment, did not always correlate with low BMI.

While MUAC (Table 4) was comparable to controls, TST (Table

5) was significantly lower in CP as compared to controls.

Biochemical parameters (Table 6) were not significantly lower

in CP patients.

Majority of patients (96%) were non-vegetarians. However,

the majority consumed non-vegetarian dishes only 1-2 times a

week. The food intake of CP patients especially cereals, pulses,

and fruits was low in comparison to Kerala population controls

(Tables 7 and 8). Average calorie intake of males was 1389 ±

515.9 kcal and that of females were 1206 + 404 kcal (Table 7).

The intake of fat as well as protein was comparable in diabetics

and non-diabetics (Table 8). The mean fat intake of the TCP

patients was 27.5 g/day as compared to 43 g/day in ACP patients

(Table 9).

Males met 57.6 % of RDA and females met 64% of RDA

(Table 10) suggesting calorie (energy) deprivation.

Percentage of calories met from fat was 23% in both males and

females.
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Table 6: Biochemical Profile of CP patients (n=100)

Biochemical parameter Mean + SD Normal range

Hb [g/dl] M=13.4 + 1.86 M= 14–17.9

F= 11.8 + 1.6 F= 12.3–15.3

MCV [fL] 84.5 + 7.1 80–97

S. Albumin [g/dl] 4.1 + .65 3.5–5

S. Globulin [g/dl] 3.4 + .60 2.5–4

S. Cholesterol [mg/dl] 189 + 44 <200

S. Triglyceride [mg/dl] 125.5 + 55 <190

Calcium [mg/dl] 9.2 + 0.83 8.6–10.2

Table 7: Nutrient intake of CP patients

Nutrients Nutrient intake (adults) RDA for Adults Intake of Kerala

Mean+SD Controls ***

Males Female Males Female Male Female

Energy[kcal/day] 1398 + 515.9 1206 + 404 2425 1875 2000 1738

Protein [g/day] 46.6 + 18.8 43.45 + 15.9 60 50 54.8 46.5

Carbohydrate [g/day] 230.9 + 98.8 193 + 70.5 - - - -

Fat [g/day] 36.8 + 18.69* 31.39 + 15.2 20** 20** 26.9 21.8

Vitamin A [ug/day] 1099 + 1966 1168 + 1182 2400 2400 267 254

Vitamin C [mg/day] 54 + 70.53 50 + 68.7 40 40 50 47

Calcium [mg/day] 496.3 + 307.9 485.8 + 272 400 400 511 443

Iron [mg/day] 11.4 + 6.7 7.11+ 2.8 28 30 16.9 13.8

Zinc [mg/day] 8.3 + 3.09 7.11 + 2.8 15 15 - -

Folate [ug/day] 33.3 + 12.38 27 + 13.8 100 100 - -

*Total fat, ** Visible fat, *** Source: NNMB survey 1997

Table 8: Dietary intake of CP patients

Food Items Intake of adults Intake of  Kerala

Mean+SD controls***

Cereals [g/d] 273 + 114.6 543

Pulses [g/d] 18.45 + 10.29 40.9

Vegetables [g/d] 69.5 + 32.08 81.4

Roots & tubers [g/d] 23.2 + 55.9 112

Fruits [no/d] 1.02 + 0.531 20

Milk& milk products [ml/d] 254 + 199 119

Fish [g/d] 53.5 + 38.66 -

Meat [g/d] 25.45 + 26.35 36.4

Egg [no/d] 0.74 + .705 -

Oil [ml/d] 11.8 + 4.35 17

Sugar [g/d] 5 + 5.27 19

*** Source: NNMB survey 1997

Table 9: Comparison of nutrient intake

Nutrient Alcoholic Tropical Idiopathic Diabetic Non

N=23 N=44 N=28 N=49 Diabetic

N=51

Energy [kcal/d] 1379 1237.7 1442.2 1371.7 1273

Protein [g/d] 47 41.8 50.15 46.7 44

Carbohydrate [g/d] 230 199 232.79 211 211.4

Fat [g/d] 43 27.5 39.32 37 31.7

Table 10: Percentage of RDA and calories met

Nutrients Average intake of adults                          % of  RDA met                        % of calories met

N=94

Mean±SD

Males Female Male Female Males Female

Energy [kcal/day] 1398 + 515.9 1206 + 404 57.6 64 64 64

Protein [g/day] 46.6 + 18.8 43.45 + 15.9 77.6 86.9 13 14.4

Fat [g/day] 36.8 + 18.69 31.39 + 15.2 180 155 23 23

Discussion

Traditionally a high fat, high protein diet has been considered

harmful in alcoholic CP. Further, a low fat diet also increases

the risk for CP. The Kerala diet which was predominantly a

high starch, low protein, and low fat diet was an object of close

scrutiny in earlier studies on TCP. Although protein malnutrition

and dietary toxins like cassava are no longer regarded as

dominant etiological factors, the role of other dietary factors in

CP remains enigmatic. Apart from etiopathogenesis, adequate

dietary assessment is integral to correction of malnutrition in

CP.

In this study we undertook a comprehensive

anthropometric, biochemical, clinical, and dietary (ABCD)

assessment. We sought to ascertain the current prevalence of

malnutrition among patients with CP in a population with a

high prevalence for CP, in the context of a reported improvement

in nutritional parameters in population surveys. For this reason

we have tried to compare our results with those of the surveys

conducted by NNMB and also tried to assess how far the
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nutrient intake by our patients fell below the Indian Council of

Medical Research (ICMR) recommended daily allowances

(RDA) for the Indian population. We have also tried to look at

different parameters of malnutrition in order to ascertain the

best method or best combination of methods. This is perhaps

the first such study in CP patients which has tried to correlate

all these parameters. Taking a holistic approach, we have sought

to study the association of nutritional status with dietary intake.

We found that 23% of our patients had ACP reflecting the

increase in prevalence of alcoholism. While the dietary pattern

by far was predominantly a non-vegetarian diet, the actual

portions of non-vegetarian dishes consumed, were modest.

The food intake of CP patients was very low especially in the

intake of cereals, pulses, and fruits as compared to the controls

(NNMB data). It was seen that female patients met 64% of the

recommended calorie requirements, while 57% of these

requirements was met by males. The percentage of calories

met from protein and fat were within normal ranges in both

males and females. This suggests that rather than protein or

fat deficiency, the main nutritional problem in our CP patients

is energy (calorie) deficiency. However, fat intake in TCP

patients was considerably lower as compared to ACP. We found

that 51% of our CP patients were diabetic. There was no

significant difference in terms of nutrient intake between

diabetics and non-diabetics.

In a cohort of CP, 20 years earlier, the senior author has

reported on the poor intake of fat and protein as also the

increased intake of Cassava.15 In another study by the same

author, diets of TCP patients and controls from Kerala

compared poorly with ACP patients and controls from France.16

A more recent study from northern (subtropical) India reports

similar low intake of calories.17 In this study, while 86% of CP

patients were in the normal range of BMI, 67% reported weight

loss after onset of disease.

We found that majority of our patients had moderate

malnutrition only. In this study, the presence of severe

malnutrition is only 14% based on BMI and 4% based on SGA

which is much lower than the figures reported by us in a

previous series where nearly 40% had severe malnutrition.15

On comparing the BMI, it was seen that patients with TCP

were more malnourished than ACP. The BMI of diabetic and

non-diabetic CP patients were comparable. However, we found

that use of modified SGA identified more cases of malnutrition

than BMI. We feel that SGA which is a clinical nutritional index

involving a standardized questionnaire consisting of dietary

intake changes, recent body weight changes, GI symptoms,

functional capacity, and physical signs of malnutrition (loss of

subcutaneous fat or muscle mass, edema, ascites), is the single

most useful tool in assessment of malnutrition in CP. Wakahara

et al have previously shown that nutritional screening with

SGA predicts hospital stay in patients with digestive

diseases.18 Recently Filipoviæ et al have also reported a higher

sensitivity for SGA.19

The use of anthropometric measurements like triceps skin

fold measurement, waist hip ratio, mid arm circumference

especially TST are useful when used in conjunction with BMI

to detect malnutrition. Clinical signs suggesting deficiency of

vitamins and micronutrients were seen in this population.

However, florid signs indicating severe deficiency were seen

only in a minority. Biochemical parameters like serum albumin

and hemoglobin do not appear to be particularly helpful in

assessment of malnutrition in CP.

A recent RCT suggests that dietary counseling for a

balanced home diet is as good as MCT enriched commercial

food supplements.20 While dietary counseling by a trained

dietician would be ideal, it may not be feasible in many centers

providing primary care to CP patients. Malnutrition in CP is

multifactorial - the low protein, high carbohydrate content of

the diet, steatorrhea, poor intake of food due to fear of pain,

uncontrolled diabetes mellitus, and micronutrient deficiency

contributing to varying degrees. The main concern in

nutritional rehabilitation lies in making a distinction between

patients in whom steatorrhea and consequent maldigestion is

the chief cause of malnutrition as compared to other causes.

We have recently reported abnormalities in zinc status in CP

which correlated with exocrine and endocrine insufficiency.21

We have also reported for the first time that homocysteine was

seen to be a risk factor in CP patients and was consequent to

folate deficiency.22 In a recent study on estimation of fecal

elastase-1 and acid steatocrit in chronic pancreatitis, we found

that fecal elastase-1 correlated with fecal fat excretion and BMI.

Furthermore evidence of pancreatic insufficiency was found

in about half of the patients with normal BMI in the same

study.23

While dietary counseling remains a cornerstone in the

treatment of malnutrition in CP, the need for selective

supplementation of micronutrients like zinc, folate, etc. needs

closer scrutiny. Optimization of pancreatic enzyme replacement

therapy may be more feasible by incorporation of objective

measures of pancreatic insufficiency like fecal elastase-1 and
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acid steatocrit. The role of dietary factors especially in tropical

pancreatitis cannot be totally negated.
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