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ABSTRACT 

Malnutrition-related diabetes mellitus (MRDM) is a major form of secondary diabetes, 

restricted to tropical developing countries. We studied 200 cases of diabetes mellitus aged 

6-18 years in Fars Province to find the prevalence of MRDM. There were 14 cases who 

had clinical and laboratory findings compatible withMRDM. The mean age at presentation 

was 8.6±3 years, with a male to female ratio of3:4. Moderate to severe malnutrition was 

noted in 92.9% of the subjects. Insulin requirement was more than 2 U/kg/day in 85.7% 

of the patients. 57.2 % of the patients were from poor socioeconomical class (income less 

than 200,000 rials per month and a family size>7 members). 

Recurrent abdominal pain, painless bilateral parotid swelling, lower extremity edema, 

ascites, retinopathy and renal failure were observed in 50%, 21.4%,35.7%, 14.3%, and 

7.1 % of the cases, respectively. 

An abnormal pancreatic ultrasonography was noted in 35.7% of the subjects. 

Ketoacidosis, regardless of other findings , was seen in 42 % of the patients. Malabsorption, 

chronic diarrhea and pancreatic calcifications were not observed. 

Finally, the prevalence of malnutrition-related diabetes mellitus was 7% in the 

diabetic population of Fars Province. 
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Malnutrition-related diabetes mellitus is afonn of diabetes 
peculiar to developing countries within the tropical belt. The 
criteria suggested by Ahuja I for malnutrition-related diabetes 
are: a blood glucose greater than 200 mg/dL at any time, body 
mass index (BMI) less than 18 kg/m2 (recently modified to 
<19 kg/m2),2 onset of diabetes before age 30, absence of 
ketosis on withdrawal of insulin, poor socioeconomic status 
or childhood malnutrition, and insulin requirements of more 
than 1.5 U/kg per day (usually more than 2 U/kg/day). The 
WHO study group3 classified MRDM into two subgroups: 
protein deficient pancreatic diabetes (PDPD) in which 
clinical evidence of exocrine pancreatic malfunction, 

pancreatic calcification and fibrosis are lacking, and tropical 
pancreatic diabetes (fiberocalculus pancreatic diabetes, 
FCPD) in which features of exocrine pancreatic disease are 

present. 
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In tropical pancreatic diabetes the following criteria 
also apply:4 the presence of pancreatic calculi on plain 
abdominal x -ray and/or typical changes on ultrasonography,5 
and the absence of alcoholism, gallstones or 
hyperparathyroidism. 

The present epidemiologic study was carried out to 
detennine the prevalence of malnutrition-related diabetes 
mellitus in the age group of 6-18 years in southern Iran. 
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Malnutrition-Related Diabetes Mellitus in Southern Iran 

PA TIENTS AND METHODS 

With the cooperation of the authorities of the Ministry of 
Education and School Health Services (SHS) and the data 
from the training hospitals of Shiraz University of Medical 
Sciences, all children with IDDM in the age group of 6-18 
years were identified. 

Patients and one of their parents were invited to visit the 
diabetic clinic for interview and physical evaluation. Detailed 
history including presenting 5ymptoms at the time of 
diagnosis, type and quality of feeding during infancy and 
childhood, and past history of recurrent abdominal pain was 
obtained. Weight, height and other physical fmdings at the 
time of diagnosis were recorded from their hospital charts. 
Ultrasonography of the pancreas was performed for all 
suspected cases. 

RESULTS 

A total of 200 diabetic cases (133 fromSHS and 67 from 
hospital records) in the age range of 6-18 years were 
included in the study. 14 diabetic patients fulfIlled the criteria 
for the diagnosis of MRD M. The mean age at presentation 
was 8.6 ±3 years, with a male to female ratio of 3:4. 

92.9% of the subjects had a BMI515 kg/m2 at the time 
of diagnosis, and insulin requirement was more than 2 U/kg/ 
day in 85.7% of the patients. 57.2% of the patients were from 
poor socioeconomic class (income <200,000 rials per month, 
family size> 7 members). Recurrent abdominal pain, painless 
parotid swelling, lower extremity edema, ascites, retinopath y 
and renal failure were observed in 50%, 21.4%, 35.7%, 
35.7%,14.3% and 7.1 % of the cases, respectively (Table I). 

An abnormal pancreatic ultrasonography was noted in 
35.7% of the patients. Ketoacidosis regardless of other 
fmdings was seen in 42% of patients. In 48% there was no 
attack of ketoacidosis despite frequent discontinuation of 
insulin therapy. Malabsorption, chronic diarrhea and 
pancreatic calcifications were not observed. 

DISCUSSION 

In 1955 Hugh-JonesSreported that 13 out of215 diabetic 
patients in Jamaica could not be classified as typical insulin 
dependent or non-insulin dependent diabetes, and termed 
them J type diabetes. Similar cases were reported from 
India6,7 and Africa.8 In Indonesia, Zuidema9 described what" 
has come to be known as Z-type or tropical pancreatic 
diabetes. 

Reported prevalence rates for malnutrition-related 
diabetes range from 0% in Ethiopialo and Cameroonll to 
6.7% in Jamaica,5 22.9% in India and 80% of all diabetics 
in Indonesial2 In Nigerial3 50% of diabetics under the age 
of 20 had tropical pancreatic diabetes. In the present study 
14 out of 200 diabetic patients had characteristics ofMRD M. 
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Table 1. Characteristics of 14 patients with MRDM. 

Features 

Age at onset of diabetes 8.6 ±3 years 

M/F 3:4 

BMI $15 kg/m2 

Insulin requirement >2 U/kg/day 85.7% 

Poor socioeconomic status 57.2% 

History of recurrent abdominal pain 50% 

Painless parotid swelling 21.4% 

Lower extremity edema 35.7% 

Ascites 35.7% 

Retinopathy 14.3% 

Renal failure 7.1% 

Age range at onset of diabetes has been 10-40 years in 
FCPD.14 In our cases mean age at presentation was 8.6±3 
years, which was lower than that described by others.s.14 
Two subtypes of MRDM are more common in males than 
females.6.14 In the present study in contrast to above 
mentioned reports the male to female ratio was 3:4. 

Most patients are of low socioeconomic class and 
there is generally a history of childhood malnutrition. In 
Srilankal5 68%, in India6,14 52%, in Bangiadeshl4,Is 50%, 
and in Madras 25% of the cases were underweight. In the 
present study 92.9% of the patients had a BMI �15 kg/m2 at 
diagnosis. Many clinical features ofMRDM are common in 
two arbitrary subtypes.12,16 On presentation there is severe 
hyperglycemia, with signs of dehydration, but plasma 
glucose may be mildly abnormal or occasionally falls 
within the category of impaired insulin tolerance. 14.17 Protein 
deficiency is associated with a decrease in glucose tolerance 
and reduced insulin secretion.18 Another characteristic 
feature is insulin resistance. High doses �2 Ujkg/day) of 
insulin are required to maintain normoglycemia However 
if insulin treatment is stopped, patients will not generally 
become ketotic. 1,12 

This characteristic has not been regularly found in cases 
ofFCPD in which insulin requirement and chance of ketosis 
are variable. 16 Despite marlced hyperglycemia, or even after 
insulin therapy was discontinued, 48% of our patients did 
not develop ketoacidosis. The classical clinical triad of 
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FCPD consists of abdominal pain, pancreatic calculi and 

diabetes. Symptoms usually start with recurrent abdominal 
pain in childhood. The diagnosis is often missed at this stage 
and abdominal pain is wrongly attributed to peptic ulcer 
disease, amebiasis or hysteria. In most cases the pain is 

severe but may be mild or occasionally absent.14 

In PDPD (also known as J type diabetes), a history of 
recurrent abdominal pain is rarely present.12 

Abdominal pain was present in 87% of Nigerian cases, 13 
whereas Zuidema9 noted abdominal pain in only 1 of 43 
patients. 14.3% of MRDM cases in the present study had a 
history of severe recurrent abdominal pain during childhood 

which had been wrongly attributed to giardia infestation. 
Steatorrhea is not a prominent feature in FCPD.16 In our 

cases with MRDM, there was no evidence of steatorrhea, 
chronic diarrhea or pancreatic calcification. 

Malnutrition-related diabetes mellitus is now recognized 
as a major form of the disease, and of the two subgroups, 

PDPD is more difficult to diagnose because of its non
specific clinical features. These patients are young with male 

predominance, underweight, and require a high maintenance 
dose of insulin for their glycemic control, but on withdrawal 

usually don't develop ketosis, and may or may not have 
pancreatic calculi. FCPD is readily identified by the presence 

of pancreatic calculi. In the present study, 35.7% of the 
subjects had abnormal pancreatic ultrasonography (increased 
echogenicity, pancreatic duct dilatation), but none of the 
patients had pancreatic calculi. Because of the presence of 

other findings, it is difficult to separate these two groups 
from each other. Recent evidence suggests that there is 
considerable heterogeneity in the clinical and biochemical 

profile of FCPD and PDPD.4 Malnutrition-related diabetes 
deserves further study, not only because of its importance, 
but also because it may improve our understanding regarding 
diabetes mellitus. 
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