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As Impaired Glucose Tolerance (IGT) is a pre-diabetic
 condition, so it may be used to identify people at

high risk of developing Diabetes Mellitus. Now it has
been well recognized that IGT is a noticeable primary
stage in the natural course of Type 2 Diabetes Mellitus
(T2DM) which carries a significant risk of producing
cardiovascular disease and mortality6,7. There are
increasing evidence proving that diabetes can be
prevented or halted by modifications of lifestyle or using
anti-diabetic drugs. Therefore, majority of the preventive

measures targets the population with Impaired Glucose
Tolerance8,9. Now American Diabetic Association
(ADA) recommends screening for IGT among
population of >45 years of age especially those with
overweight or obese. The IGT remains unrecognized
in many subjects in the field of clinical practice after
the revised diagnostic criteria for diabetes ascertained
by ADA and World Health Organization (WHO)10.

Impaired Insulin secretion as well as its resistance
can lead to Glucose intolerance, and finally give rise
to Diabetes Mellitus. But, which defect originate first
and which relates IGT with various alterations in
Glucose Homeostasis is still remains unclear11. The
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Background : The Impaired Glucose Tolerance (IGT) is a pre-diabetic condition having high risk of developing
T2DM. Hence, the most important measures to prevent development of T2DM are to target the subjects with IGT. In
Metabolic Syndrome the Insulin resistance as well as Hyperinsulinemia are associated with Hyperuricemia1,2.
Furthermore, the risk of progression to type 2 diabetes are increased in presence of Hyperuricemia in patients
having an IGT3-5. Hence, we have designed our study to detect any association and congruence between the Uric acid
level and the patients having IGT.

Materials and Methods : A cross-sectional cum observational study was carried out involving the 151 individuals
of >40 years but <80 years. The patients with Glucose level 140 to 199 mg/dl after 2 hours of 75 g oral Glucose was
considered as IGT. The control groups having Glucose level <140 mg/dl. The patients with overt Diabetes Mellitus,
altered serum Uric acid level, taking any drugs that may lead to altered Uric acid metabolism, Renal disease, Chronic
liver disease, Heart failure and carcinoma were excluded from this study.

Results and analysis : The mean value of Uric acid of persons with normal GTT was 4.57 mg/dL and standard
deviation was 0.528; whereas IGT groups had mean Uric acid level 7.01 mg/dL with standard deviation of 1.194. The
value of serum Uric acid >5.15 mg/dL might predict impaired Glucose tolerance with the sensitivity 82.7% and
specificity 89%. The area under the curve revealed a value of 0.915 and the 95% confidence interval was in between
0.859 and 0.970. The details of statistical analysis revealed the statistically significant correlation (p value<0.001)
between the serum Uric acid levels and Glucose tolerance.

Conclusion : The IGT population those may turn into overt diabetes can be predicted by their increasing serum
Uric acid concentration. Thus early recognition of IGT population by a simple measurement of uric acid in serum can
help to undertake the preventive measures of the development to overt diabetes.
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Editor's Comment :
A statistically significant correlation found between serum
uric acid levels and impaired glucose tolerance.
A simple test like estimation of serum uric acid may predict
the person having IGT.
Thus early recognition of IGT population can help to undertake
the preventive measures of the development to overt diabetes
mellitus.
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subjects with IGT shows Hyperinsulinemia and or
increasing Insulin resistance  or may have defective
insulin secretion in response to Glucose load12.  The
“Insulin Resistance” denotes the impaired biochemical
response to exogenously administered or
endogenously secreted Insulin. It is manifested by
impaired Insulin mediated transport and metabolism
of Glucose in Liver, Adipose Tissue, and Skeletal
Muscle13.  The insulin resistance plays a major role in
the development of IGT and Diabetes Mellitus. It is
present for years before the onset of diabetes. So,
IGT is the pre-diabetic condition in asymptomatic
patient who may have Insulin resistance. There are
several biochemical markers including Uric acid, which
have consistent correlation with IGT. When there is
derangement of Glucose Metabolism, there is
alteration of blood Uric acid level also. So, in the reverse
way, when elevated Blood Uric acid level is found in
biochemical report, it can be predicted that there might
be presence of impairment of glucose tolerance. Uric
acid is the end product of the purine metabolism. A
positive association was well observed between
elevated serum Uric acid levels and the development
of Type 2 Diabetes Mellitus (T2DM)5,14,15. Moreover,
the individuals with Impaired Glucose Tolerance having
elevated serum uric acid level was shown more risk of
developing T2DM11,16,18.

The Uric acid can play a role of pro-oxidant; hence
it may be used both as a marker of oxidative stress as
well as an antioxidant therapeutically19.  The soluble
form of Uric acid, Urate can chelate the transition
metals and can scavenge both the superoxide as well
as the Hydroxyl Radicals20. Hyperuricemia is
associated with Insulin resistance and or
hyperinsulinemia in the Metabolic Syndrome21. While
some studies clearly demonstrated an elevated Serum
Uric acid levels in Pre-diabetes and Diabetes mellitus
patients, some other studies have shown a declining
trend of the serum uric acid levels with increasing blood
glucose concentration22-24. However, in a recently
conducted meta-analysis including eleven studies, the
elevated Serum Uric Acid level was closely associated
with a higher risk of developing  Diabetes Mellitus3,25,26.
In addition, Hyperinsulinemia, Owing to insulin
resistance in patients with metabolic syndrome, can
increase serum uric acid levels by decreasing urinary
excretion of Uric acid as well as accumulating the
substrates for Uric acid production11,22.

Therefore, this study was designed to find out any
association and or correlation of serum Uric acid level
with IGT, considering the relevant clinical, biochemical
and the anthropometric data.

MATERIALS AND METHODS

A hospital based cross-sectional observational
study was carried out in Medical College & Hospital,
Kolkata from 01/02/ 2012 to 31/07/2012. The 151
patients of >40 years but <80 years were selected
from Outpatient department of General Medicine and
Diabetic Clinic after detailed history and clinical
examination. The patients having blood Glucose level
between 140 mg/dl and 199 mg/dl after two hours of a
75 g oral Glucose challenge were only included in this
study. The control population group was considered
having no Impaired Glucose Tolerance. The patients
with overt Diabetes Mellitus, having altered serum Uric
acid level, taking any drugs that may lead to altered
Uric acid metabolism, Renal disease, Chronic liver
disease, Heart failure, Carcinoma etc were excluded
from this study. About 2.5 ml whole blood was collected
in sodium fluoride containing vial for estimation of blood
glucose concentration by Hexokinase Method and
about 3.5 ml clotted blood was used for determination
of serum uric acid level by Trinder reaction (Enzymatic,
Uricase PAP) method. The entire biochemical tests
and other relevant routine investigations were performed
in the Department of Biochemistry of this College. The
statistical analysis was done applying standard
statistical methods with the help of SPSS, EPI INFO
and assuming a null hypothesis.

ANALYSIS AND RESULTS

Among the 151 study subjects, 55% (83 persons)
were male and 45% (68 persons) were female. About
65.6% (N =99) subjects have shown normal OGTT,
whereas impaired OGTT (IGT) were observed in
34.4% (N= 52) of the study subjects. The 51.5% (n =
51) of subjects were contributed by male and 48.5%
(n = 48) by female among the subjects having normal
Glucose Tolerance Test (n= 99). In contrast, among
the IGT group (n = 52) the male subjects were
significantly more in number; ie, 61.5% (n = 32)
compared to female subjects which is 38.5% (n =
20). In age group 41- 50 years IGT found in 43.8 %,
in 51-60 years it was 30.3 %, in 61-70 years it was
58.3 % and in the age group 71-80 years IGT was
found in 16.7% among male subjects. On the other
hand in female subjects in age group 41-50 years
IGT found in 26.5 %. In age group 51-60 years it was
30%, in age group 61-70 years it was 40% and in 71-
80 years it was 25 %. The more number of IGT cases
were found in lower age groups (ages between 41
and 60 years) whereas less cases were found in higher
age group (ages between 71 and 80 years) among
subjects having IGT(n = 52)(Table 1).
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and are less costly. Whether there is any relationship
present in between them is a matter of interest to
clinical investigators. According to published literature
the serum uric acid level is increased in patients with
IGT. For this reason several prospective and cross-
sectional studies have been or being performed over
this matter9,16,23.

The mean value of Uric acid of persons with normal
GTT was 4.57 mg/dl and standard deviation was 0.528
and IGT groups showed mean Uric acid level 7.01 mg/
dl and standard deviation of 1.194 (Tables 2 & 3).

Serum Uric acid level >5.15 mg/dl may predict
Impaired Glucose Tolerance with sensitivity 82.7% and
specificity 89%. AUC = 0.915 with 95% confidence
interval is in between 0.859 -0.970 (Vide ROC curve
and Table 4).

 The Tables 5 & 6 with descriptive statistics of serum
Uric acid and GTT shows significant co-relation
between Uric acid and GTT. p value is <0.001 with a
correlation of 0.847.

DISCUSSION

Though diabetes is a global epidemic disease but
with modern therapy the management of diabetes is
very effective and increases the life span of diabetic
patients. Thus it can actually increase the morbidity
and obviously the cost of therapy. Hence, prevention
of diabetes is always desirable. Pre-diabetic patient
shows insulin resistance as well as glucose
intolerance1. Therefore patient with pre-diabetic state
should be diagnosed earlier for taking preventive
measures. There are several costly investigations like
serum Insulin assay available for uses. In day to day
practice, we need to look for some cost effective
investigations. The oral glucose tolerance test and the
serum uric acid level estimation are essay to perform

Table 1 — Sex and age-wise distribution of the normal and
IGT group among the study population

Total Patients  n  = 151             OGTT Total

Normal IGT

Age (years) :
41 – 50 Number 18 14 32

Percentage 56.3% 43.8% 100%
51 – 60 Number 23 10 33

Percentage 69.7% 30.3% 100%

Male (Total n = 83) :
61 – 70 Number 5 7 12

Percentage 41.7% 58.3% 100%
71 – 80 Number 5 1 6

Percentage 83.3% 16.7% 100%
Total Number 51 32 83

Percentage 61.4% 38.6% 100%

Female (Total n = 68) :
41 – 50 Number 25 9 34

Percentage 73.5% 26.5% 100%
51 – 60 Number 14 6 20

Percentage 70% 30% 100%
61 – 70 Number 6 4 10

Percentage 60% 40% 100%
71 – 80 Number 3 1 4

Percentage 75% 25% 100%
Total Number 48 20 68

Percentage 70.6% 29.4% 100%

Table 2 — Age and sex wise distribution of mean uric acid
level (mg/dL) among normal and IGT population

Normal Glucose Impaired Glucose
Tolerance Tolerance (IGT)

Age Mean uric Age Mean uric
Group acid level Group acid level

Male (Total n =51) Male (Total n = 32)
41 - 50 4.63 41 - 50 6.62
51 – 60 4.54 51 – 60 7.13
61 – 70 4.56 61 – 70 7.89
71 + 4.44 71 + 7.60
Total 4.56 Total 7.09

Female (Total n = 48) Female (Total n = 20)
41 - 50 4.61 41 - 50 7.09
51 – 60 4.56 51 – 60 6.93
61 – 70 4.62 61 – 70 6.32
71 + 4.43 71 + 6.90
Total 4.59 Total 6.88

All Sex (Total n = 99) All Sex (Total n = 52)
41 - 50 4.62 41 - 50 6.80
51 – 60 4.55 51 – 60 7.06
61 – 70 4.59 61 – 70 7.32
71 + 4.44 71 + 7.25
Total 4.57 Total 7.01

Table 3 — Mean uric acid level (mg/dL) in persons with
normal and impaired GTT

OGTT Mean Number Std. deviation

Normal 4.57 99 0.528
Impaired (IGT) 7.01 52 1.194
Total 5.41 151 1.419

OGTT – Oral glucose tolerance test, IGTT – Impaired glucose
tolerance test, GTT – Glucose tolerance test
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In our study, out of 151 study subjects IGT subjects
were 52 in which 32 were male and 20 were female.
Among the total study population, only 6.6% people
had age in between 71-80 years. The majority of the
study population (43.7%) had age in between 41-50
years, and 35% and 14.6% people were of age group
between 51-60 years and 61 – 70 years respectively.
34.4% subjects had Impaired Glucose Tolerance test
(IGTT). Among the person with IGT 44% subjects had
age in between 41-50 years and 51% in between 51-
70 years. Person with IGT were mostly male (61.5%)
in this study population. But if we consider the age
distribution of subjects with IGTT; there were no
significant difference in IGT cases between male and
female in the age group of 51-70 years (88.6% male
versus 70% female).  But in the age group of 71-80
years, the significant number of subjects with IGT were
female (25% versus 16.7%). Serum Uric acid had been
measured in all study population. The mean uric acid
level was 5.41 mg/dl with a Standard Deviation (SD) of
1.419. In the subjects with normal Glucose Tolerance
Test, the mean serum uric acid level was 4.57 mg/dl
with a SD of 0.528, whereas in the subjects with IGT
the mean serum Uric acid level was 7.01 mg/dl with a
SD of 1.194. Therefore, in our study there was no
significant sex and age specification of increased
serum Uric acid level and IGT but with this statistical
analysis it was found that there was a significant
correlation in between elevated serum Uric acid level

and IGT (r = 0.847), P value <0.001. It was also
observed that the serum uric acid level >5.15 mg/dl
had 82.7% sensitivity and 89% specificity rate to
predict the presence of IGT.

The results of our study were similar with results of
other studies of same interest conducted across the
world. In many populations it was shown that this
association is more in female population27- 29.

CONCLUSSION

In this study, both the male and female subjects
were included having different age groups with no such
variations found; and in all age groups of both sexes
there were linear relationships between the serum uric
acid level and IGT. As only two important variables
(IGT and Uric acid) were included in this study, so
different association were not observed but an obvious
correlation was found between IGT and Serum Uric
acid level. By excluding other modifiable factors (which
may alter the results of the variables) it is concluded
that elevated serum uric acid level is associated with
almost all Impaired Glucose Tolerance persons. So a
simple test like Serum Uric acid level may predict the
person having IGT, that in near or distant future may
turn it to overt diabetes.

Limitations :
Some noticeable limitations of this study were –

the patients with Diabetes Mellitus were excluded,
Serum Insulin Estimation was not done, small sized
study population, the constant time limit, and different
variables were excluded owing to limitations of funds.
In the future a large population based prospective long
term follow up study with different variables may be
conducted to overcome such limitations.
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