
January -  Vol.-29 , No.-1, 2011          (26)

Summary:
Background: The racial variation in genetic susceptibility
of Type2 diabetes mellitus is well established. The stages of
impaired fasting glucose (IFG) and/or Impaired glucose
tolerance (IGT) (collectively known as ‘prediabetic stages)
are combined to be intermediate in the natural history of
diabetes, but their genetic susceptibility are still a matter of
investigation. Family study is the primary step to explore
genetic susceptibility. In particular, there has been no study
in Bangladesh related to genetics of prediabetes.

Objectives: The present study aimed to explore the genetic
susceptibility of prediabetes in Bangladeshi population by
observing the clustering of dysglycemia in first degree
relatives of prediabetes.

Methodology: The study was designed as an experimental
group comparison study. Newly detected prediabetic subjects
(isolated IFG, IGT, IFG+IGT) were collected from BIRDEM
OPD and reconfirmed by OGTT following WHO guidelines
and sub grouped.

Relatives of the prediabetes, up to first generation, were
included as cases and termed as R-IFG (first degree relatives
of IFG), R-IGT (first degree relatives of IGT), R-IFG-IGT
(first degree relatives of IFG-IGT) corresponding to the

subgroups of prediabetes. Each relative underwent an OGTT
following the same guideline.

Blood glucose was measured by glucose oxidase method.

Results: Different types of prediabetic subjects (IFG, IGT,
IFG+IGT) and their first degree relatives (R_IFG, R_IGT,
R_IFG+IGT) were studied. Among 41 first degree relatives
of IFG (R_IFG), 2 (4.9%) had IFG, 4 (9.8%) had IGT, 1
(2.4%) had combined IFG+IGT, 5 (12.5%) had T2 DM and
29 (70.7%) had normoglycemia. Among 116 first degree
relatives of IGT (R_IGT) none (0.00%) had IFG, 15 (12.9%)
had IGT, 2 (1.7%) had combined IFG+IGT, 22 (19%) had
diabetes and 77 (66.4%) having absolutely normal OGTT
reports. Among 76 first degree relatives of IFG+IGT
(R_IFG+IGT), 2 (2.6%) had IFG, 4 (5.3%) had IGT, 1
(1.3%) had combined IFG+IGT, 19 (25%) had diabetes and
50 (65.8%) were normoglycemic.

Conclusion: Clustering of pre-diabetes and diabetes is
present in families of prediabetic subjects and they should
be taken as a major target for primary prevention of these
disorders.

Key words: Prediabetes, IFG, IGT, IFG+IGT, First degree
relatives, Glucose intolerance.
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Introduction:
Diabetes is by far the commonest endocrine disorder in
the wo-rld. The prevalence of  diabetes (20-79 years)
in South--East Asia in 2003 was 5.6% and predicted to
be 7.5% in 2025 and in Bangladesh 3.9% in 2003 &
predicted to be 4.8% in 20251.Asian Indians (like people
from India, Pakistan, Bangladesh and Sri Lanka) have
surprisingly high prevalence of type 2 diabetes
compared to Caucasians. Excessive insulin resistance
in Asian Indians compared to Caucasians may be one
of the contributing factors. This difference in the degree
of insulin resistance may be explained by either an
environmental or genetic factors or by combination of
both2-9. All forms of diabetes can pass through a stage
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of IFG and/or IGT. In a study on Asian ethnicity, it was
found that impaired glucose tolerance was more
prevalent than impaired fasting glycemia in all Asian
populations studied for all age-groups10. The rising
prevalence rate of IGT may be mainly due to
diabetogenic lifestyle factors that lead to obesity and
increasing life expectancy. The rising prevalence of IGT
is assumed to increase from 8.2 to 9.0% worldwide and
7.1 to 7.8% in Bangladesh from 2003 to 2025 in adults
(20-79 yrs age groups)1. The crude prevalence of IFG
was 12.4% in rural population of Bangladesh; the age-
standardized prevalence of IFG was 13.0% 11.
Approximately 50% of people with IFG have IGT and
20-30% with IGT also has IFG11. About 25% of people
with IGT progress to type 2 diabetes within 5 years,
while the majority either remain within that category
(50%) or revert to normal glucose tolerance (25%).
Interestingly, there is a tendency for the prevalence rates
of IGT to decline as those of type 2 diabetes mellitus
(DM) rise, perhaps suggesting that areas with a high
ratio of IGT:Type 2 DM are at an earlier stage of type 2
DM epidemic and thus a particular target for preventive
strategies12.

IFG and IGT are asymptomatic and unassociated with
any manifested morbidity, but their sole significance lies
in the fact that they predict future diabetes or
cardiovascular diseases13. The main features of IFG/
IGT are: 1) a stage in the natural history of disordered
glucose metabolism, 2) can lead to any type of diabetes,
3) increased risk of progression to diabetes, 4) some
patients   may revert to normoglycemia.  Both IFG and
IGT are similarly associated with an increased risk of
DM. Risk is higher where IGT and IFG coexists15. IFG/
IGT is often associated with “Metabolic Syndrome”,
which includes obesity (specially abdominal or visceral
obesity), dyslipidemia (high triglyceride level, low HDL
level and smaller LDL particle diameter) and
hypertension, along with glucose intolerance (type 2
diabetes mellitus, IGT or IFG) and hyperinsulinemia.
Evidence is accumulating that insulin resistance may
be the common etiological factor for the individual
components of the metabolic syndrome. Both insulin
resistance and impaired b-cell function are important
pathophysiologic changes contributing to the onset and
development of type 2 diabetes. It probably results from
a genetically determined reduction in insulin sensitivity,

compounded by exposure to the environmental factors,
which further impair insulin action. A striking feature
of type 2 diabetes is the strength of its genetic
component. In a study suggest a more pronounced effect
of a family history of diabetes on risk of type 2 diabetes
in men and women. While both a family history of
diabetes and lifestyle risk factors had effects on type 2
diabetes, irrespective of sex, these effects did not appear
to interact16.

Apart from genes, families share environments, culture
and habits, yet familial aggregation of the disease is
another source of evidence for a genetic contribution to
the disease. Abnormal glucose tolerance is common in
first-degree relatives of type 2 Diabetes Mellitus
patients; but first degree relatives of prediabetes are not
studied yet. Impairment of insulin secretory capacity
and / or insulin sensitivity is present among prediabetes
subjects. So the present study is designed to detect
glycemic status of first degree relatives of prediabetes
subjects in search of genetic linkage of T2DM.

Subject and methods
The study was conducted in the Dept of Endocrinology
and Diabetology and Biomedical Research Group,
Research Division, Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and Metabolic
Disorders (BIRDEM), Dhaka, Bangladesh, during the
period of March 2006 - April 2007. It was a cross
sectional study. The subjects were selected purposively.
Total 303 subjects were included in the study, 41 first
degree relatives (RIFG group) of newly detected 14
isolated IFG cases, 116 first degree relatives (RIGT
group) of newly detected 36 isolated IGT cases and 76
first degree relatives (RIFG-IGT group) of 20  newly
detected combined IFG-IGT cases were included in the
study. Subjects of extreme of age (<10 years & >65
years), those with serious comorbid diseases (infection,
stroke, myocardial infarction, major surgery,
malabsorption, CLD, renal failure etc.), with history of
using drugs significantly affecting glucose metabolism
(glucocorticoids, phenytoin, estrogen, progesterone,
testosterone, thiazide diuretics etc.)  or  pre-existing
diabetes, were excluded from the study.

Collection of the subjects
Subjects were selected from the Out-Patient Department
(OPD) of BIRDEM who diagnosed as prediabetes first
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time, (Newly detected IFG subjects (Fasting serum
glucose 6.1- 6.9 mmol/L and serum glucose 2 hour after
75 gm oral glucose <7.8 mmol/L), newly detected IGT
subjects (Fasting serum glucose <6.1 mmol/L and serum
glucose 2 hour after 75 gm oral glucose 7.8-11.0 mmol/
L), newly detected combined IFG-IGT subjects (Fasting
serum glucose 6.1- 6.9 mmol/L and serum glucose 2
hour after 75 gm oral glucose 7.8-11 mmol/L).

 After taking brief history, the purpose of the study
was explained in details to each subject. They were
advised to take unrestricted carbohydrate diet, to do
normal physical activities and to avoid drugs that
significantly interfere with blood glucose level (like
Glucocorticoids, oral contraceptives containing
Levonorgestrel or high-dose estrogen, Phenytoin, high-
dose Thiazide diuretics, etc.) for 3 days. They were
also advised to abandon the program if they became
sick. Then they were requested to report to Biomedical
Research Group, Research Division, BIRDEM after 3
days at morning following an overnight (8-14 hours)
fasting. When the subjects reported, informed written
consent was taken and OGTT was done to reconfirm
prediabetic state. After reconfirmation the subject was
requested to bring their first-degree relatives at least
of two generation, mentioning all the above
prerequisites. Then sample was collected and printed
questionnaire was filled up.

The subjects were selected purposively. About 1200
patient were interviewed at OPD, BIRDEM detected
as a new case of IGR (IFG, IGT and combined IFG-
IGT). Among them 410 IGR subjects were enlisted their
name to recheck their IGR status at BMRG laboratory
according to WHO criteria, but only 160 was reported,
and they were reconfirmed as   22 IFG, 76 IGT, 38 IFG-
IGT, 12 DM and 12 normal OGTT  subjects. The IGR
subjects were requested to bring their first degree
relatives, at least 3 in number and if possible from two
generations among parent, sibling and offspring. Finally
41 first degree relatives (RIFG group) of 14 isolated
IFG subjects, 116 first degree relatives (RIGT group)
of 36 isolated IGT subjects and 76 first degree relatives
(RIFG-IGT group) of 20 combined IFG-IGT subjects
were included in this study.

Analytical methods and lab analysis
Serum glucose (fasting and 2 hours after 75g glucose)
was measured by Glucose-Oxidase (GOD-PAP) method
(Randox Laboratories Ltd., UK).

Statistical   analysis

Statistical analysis was performed using SPSS
(Statistical Package for Social Science) software for
Windows version 10 (SPSS Inc., Chicago, Illinois,
USA).

Results:
In this cross sectional study different types of newly
diagnosed prediabetic subjects (IFG, IGT, IFG+IGT)
and their first degree relatives (R_IFG, R_IGT,
R_IFG+IGT) were studied. Total 303 subjects were
included in the study, 41 first degree relatives (RIFG
group) of 14 isolated IFG cases, 116 first degree
relatives (RIGT group) of 36 isolated IGT cases and 76
first degree relatives (RIFG-IGT group) of 20 combined
IFG-IGT cases. Among them 129 (42.57%) were male
and 174 (57.43%) were female. Ages of prediabetes
subjects (IFG, IGT, IFG+IGT) were with in 4th decade
and of their first degree relatives were (R_IFG, R_IGT,
R_IFG+IGT) were in 3rd decade. (Table I). Among the
study population 213 (70.30%) resides in urban area,
35 (11.55%) in semi urban area and 55 (18.15%) in
rural area. (Table I) Among 41 first degree relatives of
IFG (R_IFG), 2 (4.9%) have IFG, 4 (9.8%) have IGT, 1
(2.4%) has combined IFG+IGT, 5 (12.5%) have
diabetes and 29 (70.7%) having absolutely normal
OGTT reports. Among 116 first degree relatives of IGT
(R_IGT), none (0.00%) have IFG, 15 (12.9%) have IGT,
2 (1.7%) have combined IFG+IGT, 22 (19%) have
diabetes and 77 (66.4%) having absolutely normal
OGTT reports. Among 76 first degree relatives of
IFG+IGT (R_IFG+IGT), 2 (2.6%) have IFG, 4 (5.3%)
have IGT, 1 (1.3%) has combined IFG+IGT, 19 (25%)
have diabetes and 50 (65.8%) having absolutely normal
OGTT reports. (Table II). Considering IFG, IGT,
IFG+IGT and Diabetes as abnormal OGTT group
among the  303 study subjects including both
prediabetes and their first degree relatives found  that
66.7% of them were from urban residence, 14.3% from
semi urban residence and 19% from rural communities
(Table III).
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Discussion:
Diabetes mellitus is distributed world wide mostly type
2, without any sex difference. Risk of type 2 diabetes
increases after 40 years of age but happened at earlier
age due to change of life style and dietary habit, less
physical activity and weight gain. In this study 129
(42.57%) were male and 174 (57.43%) were female
subjects. Age of different prediabetes were in same
decade (4th decade) and that of their relatives were match
within their group (3rd decade). Among the study
population 213 (70.30%) resides in urban area, 35

(11.55%) in semi urban area and 55 (18.15%) in rural
area. Majority of the study subjects were from urban
area with female preponderance and among the relatives,
those had abnormal OGTT, majority were from urban
residence. A distinguished number of first degree
relatives found to have different form of glucose
intolerance namely IFG, IGT, IFG+IGT and diabetes
which were detected first time. We know prediabetes is
a stage of natural history of any form of diabetes. Type
2 diabetes has a strong genetic susceptibility as evident
by familial aggregation of this disease for decades, but

Table I

Age, sex and residence status of the study subjects

Group No. Age, yrs                       Sex Residence

Male  N (%) Female N (%) Urban No (%) Semiurban No (%) Rural No (%)

IFG 14 45±21 8 (57.1) 6 (42.9) 10 (71.4) 1 (7.1) 3 (21.4)
IGT 36 41±12 8 (22.1) 28 (77.8) 23 (63.9) 5 (13.9) 8 (22.2)
IFG+IGT 20 45±10 7 (35) 13 (65) 17 (85) 1 (5) 2 (10)
R_IFG 41 36±16 18 (43.9) 23 (56.1) 28 (68.3) 3 (7.3) 10 (24.4)
R_IGT 116 36±18 50 (43.1) 66 (56.9) 77 (66.4) 18 (15.5) 21 (18.1)
R_IFG+IGT 76 35±17 38 (50) 38 (50) 58 (76.3) 7 (9.2) 11 (14.5)
Total 303 129 (42.6) 174 (57.43) 213(70.30) 35 (11.55) 55 (18.15)

IFG, impaired fasting glucose; IGT, impaired glucose tolerance; IFG+IGT, combined IFG & IGT; R_IFG, First
degree relatives of IFG; R_IGT, First degree relatives of IGT; R_IFG+IGT, First degree relatives of IFG+IGT.

Table II

Pattern of Glycemic status among the first degree relatives of different prediabetic subjects

Group Normal OGTT                                                      Abnormal  OGTT

Normal  N (%) IFG N (%) IGT N (%) IFG+IGT  N (%) DM N (%) Total, N (%)
R_IFG, n=41 29 (70.7) 2 (4.9) 4 (9.8) 1 (2.4 ) 5 (12.2 ) 12 (29.3)
R_IGT, n=116 77 (66.4) 0 15 (12.9 ) 2 (1.7) 22 (19) 39 (33.6)
R_IFG-IGT, n=76 50 (65.8) 2 (2.6) 4 (5.3) 1 (1.3) 19 (25) 26 (34.2)

DM, diabetes mellitus; OGTT, oral glucose tolerance test.

Table-III

Area of residences of total study subjects characterized as having normal OGTT and abnormal OGTT

Group Total, N (%) Urban, N(%) Semiurban, N(%) Rural, N(%)
Abnormal OGTT 147 (100) 98 (66.7) 21 (14.3) 28 (19)
Normal OGTT 156 (100) 115 (73.7) 14 (9.0) 27 (17.3)
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susceptible genetic locus had not been well established
now. A study on Chinese population shows abnormal
glucose tolerance is common in first-degree relatives
of non-insulin-dependent Diabetes Mellitus patients;
both insulin resistance and impaired beta cell function
are associated with impaired glucose metabolism, which
have existed before diagnosis of IFG, IGT and
diabetes17. Both insulin resistance and impaired b-cell
function are important pathophysiologic changes
contributing to the onset and development of type 2
diabetes. These and changes in lipid profile have
occurred before a patient is diagnosed with abnormal
glucose tolerance18. No study was found among the first
degree relatives of pre-diabetic subjects. In this study
all form of glucose intolerance were found among the
relatives, signifies that any types of pre diabetes state
(IFG, IGT, IFG+IGT) can be the initial abnormal glucose
tolerance among the first degree relatives of prediabetic
subjects leads to clinical diabetes. Subjects those had
abnormal OGTT reports among the total study subjects
including both prediabetes and their first degree relatives
showed that 66.7% of them were from urban residence,
14.3% from semi urban residence and 19% from rural
communities. In this participation from urban area was
greatest may be due to more convenience and awareness
about diabetes. But most abnormal glucose reports were
from urban communities that may be due to diabetogenic
life style. Prediabetic subjects are at increased risk of
developing diabetes. For primary prevention of   type 2
diabetes among them several studies were carried out.
Remarkable studies for primary prevention are Diabetes
Prevention Program Study, Finnish Diabetes Prevention
Study, STOP-NIDDM, TRIPOD, DREAM and
XENDOS study 19-24. Maintenance of ideal body
weight, weight reduction if over weight or obese,
practice of healthy diet of proper calorie, regular
physical exercise are the tools identified as preventive
measures. Intensive nutritional and exercise counseling
along with or without drugs is the way of prevention.
Drugs used in those different studies are Metformin,
Rosiglitazone, Troglitazone, Acarbose, Orlistate and
Ramipril. Promising result is found. So, from our study
first degree relatives of prediabetes are at increase risk
of developing any form of glucose intolerance (IFG, IGT,
IFG+IGT, diabetes) and the target for prevention of type
2 diabetes.

Conclusion:
Clustering of pre-diabetes and diabetes is present in
families of prediabetic subjects. So they should be taken
as a major target for primary prevention of diabetes and
prediabetes as like as first degree relatives of type 2
diabetic subjects.
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