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Background: Pattern of Glycemic control is found to be different in type-1 & type-2 diabetes
mellitus(DM). Hyperglycemia and its correlation with glycated hemoglobin in both types of
diabetes mellitus have been well studied and informative to the diagnostic, therapeutic &
prognostic aspects of diabetes mellitus. Aim: To interpret & establish the correlation of
glycated hemoglobin (GHb or HbA1c ) with both fasting plasma glucose (FPG) and post meal
plasma glucose (PMPG) in type-1& type-2 DM. Material and Methods: Fifty each already
diagnosed patients of type-1 and type-2 diabetes mellitus along with fifty control were studied
for glycated hemoglobin and plasma sugar status. Statistical analysis: We have used student t-
test and Pearson's correlation coefficient to find the statistical significance. Result: Fasting as
well as post meal plasma glucose and serum percentage of glycated hemoglobin were increases
simultaneously in both the types of DM as compared to that of control but hike was seen in the
Type-2 Diabetes Mellitus. PMPG is high significantly & positively correlated with glycated
hemoglobin (P<0.001) in all the three groups of study. Conclusion: Prominent Hyperglycemia
& poorer glycemic control are seen in the type-2 DM than those in type-1 DM. Our study
revealed that PMPG is appreciably contributes to the glycated hemoglobin rather than FPG in
both type-1 & type-2 diabetes mellitus.
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1.Introduction:

Incidence of D.M. has been gradually & constantly increasing in
urban as well as rural areas in India & it will be one of the major
cause of deathin Indiain 21st century. In normoglycemic subjectsa
carbohydrate moiety is attached to a small proportion of
hemoglobin A forming glycated hemoglobin. In conditions of
sustained hyperglycemia, such as in diabetes mellitus, the
percentage of hemoglobin thatis glycated is increased substantially
[1]. Various large, randomized clinical trials have been
demonstrated that intensive glycemic control prevents the
development and progression of long term diabetic microvascular

Excess circulating glucose in diabetes is a reactant molecule
that is involved in the glycosylated atom of other biomolecules
and complications [2].
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tissues. Glycosylation of haemoglobin is particularly popular and of
great clinical importance. Glycated haemoglobin (HbA1) expressed
as a percentage of total blood haemoglobin concentration gives a
retrospective assessment of the mean plasma glucose
concentrating during the preceding 6 - 8 weeks. Its measurement is
therefore discussed as good method of assessing glycemic control

[3].

There are, however, insufficient data to determine reliably the
relative contribution of fasting and postprandial plasma glucose to
increases the percentage of glycated hemoglobin (HbA1c). Itisvery
desirable to know whether post meal or fasting plasma glucose,
alone or in combination, will be necessary in adjusting the therapy
toachieve optimal HbA1lclevels[4].

In Diabetes Mellitus (DM) increased percentages of glycated
hemoglobin is frequently associated with dyslipidemia . Patient
with type 1 DM are generally not hyperlipidemic if they are under
good glycemic control. But patient with type-2 DM are usually
dyslipidmic even ifunder relative good glycemic control. Increased
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percentage of GHb is a risk factor for dyslipidemia which leads to coronary artery disease, a leading cause of mortality in patients with
diabetes mellitus[5].

The higher the percentage of circulating HbA1cin the diabetes, the poorer the mean glycemic control. So frequent glycated hemoglobin
& plasma glucose assessments are become necessary in both type-1 & type-2 diabetics to monitor complications & prognosis of disease [3].
So we have studied the glycated hemoglobin percentages along with fasting & post meal plasma glucose in type-1 & type-2 diabetics. All
these parameters were compared with 50-50 patients each of the Type-1 and type-2 Diabetes mellitus and controls.

2.Materials and Methods:
Fifty Patients with type-1 DM and fifty patients with type-2 D.M. along with fifty control were studied for following parameters :-

1.Plasma Glucose by GOD-POD method.[6]
2.Glycated hemoglobin (GHb) by cation- exchange resin method.[7,8]

Patients were already diagnosed as diabetics and under treatment in diabetic clinic of Indira Gandhi Govt. Medical College and hospital
Nagpur.

Equipment & Facility :

Glycated hemoglobin were estimated with the help of reagent kit of cation exchange resin method, supplied by monozyme's glycohemin,
Monozyme Indialimited, Secunderabad. In this method hemolysate were prepared by mixing venous blood with lysing reagent. Labile Schiff
bases were eliminated during hemolysis. The hemolysate were then mixed with a weakly binding cation exchange resin. The non-
glycosylated hemoglobin bounds to the resin leaving GHb free in the supernatant. The GHb percentages were determined by measuring the
absorbance of GHb fraction and the total Hb at 415nm in semiautoanalyser.

Fasting and post meal plasma glucose were estimated by Glucose oxidase & peroxidase enzymatic method using plasmaas a sample.

Statistics:
We calculated arithmetic mean, standard deviation (S.D.), standard error of mean and Pearson's correlation coefficient (r) from
obtained values. Level of statistical significance was calculated by applying students 't' test.

Pvalue <0.05 was to be considered statistically significant.

3. Results:
Table No.1. Fasting and post meal plasma glucose levels and GHb% in controls and cases

Parameter Controls Type-1DM Type-2DM
n=50 n=50 n=50
Range Meant SD Range Meant SD Range Meant SD
Fasting Plasma Glucose (mg/dl) 68-110 88.29+10.78 114.3-267.5 169.47£35.51 85-284.1 223.82+37.59
Post meal Plasma Glucose (mg/dl) 120-152 136.14+8.85 160-322 243.93+46.16 168-336.4  269.94+32.71
GHb% 3.9-7.4 5.20+£0.94 5.9-13.8 9.10+ 1.65 7-14.6 11.06+1.84

Above table shows level of fasting and post meal plasma glucose and glycated hemoglobin in terms of Mean+SD in controls and cases.
Table shows both higher values as well as higher ranges of Fasting blood sugar, Post meal blood sugar and glycated hemoglobin in cases as
compared to controls.
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Bar diagram showing mean levels of different parameters
in Control group, Type 1 & Type 2 diabetics.
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Table No:2 Comparison of level of GHb% between Type-1DM
and Type-2DM

Parameter Type-1DM Type-2DM p-value
(mg/dl) n=50 n=50
Meanz SD Meanz SD
GHb% 9.10+1.65 11.06+1.84 <0.001

Table shows highly significant increased GHb% (P<0.001) in Type
-2DM as compared to thatin Type-1 DM.

Bar diagram showing comparision of level of
GHb% between Type 1 DM & Type 2 DM
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Table No.3 Correlation of Fasting plasma glucose and GHb%

Groups Fasting plasma Ghb% Correlation of
glucose(FPG) Mean+SD Coefficient
in mg/dl
Mean+SD
Controls 88.29+10.78 5.20+0.94 r=+0.733
Type-1 DM 169.47+35.51 9.10%1.65 r=+0.302
Type-2 DM 223.82+37.59 11.06+1.84 r=+0.588

Table shows significant positive correlation between FBS &
GHb% in all the three groups of study. The Pearson's correlation
coefficient is highly significant (P<0.001) in controls and Type-2
diabetics & significant (P<0.05)in Type-1 diabetics.

‘Graph showing Correlation between FPG & GHb in
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Table No.4 Correlation of Post meal plasma glucose and GHb

Groups Post meal (PMPG) Ghb% Correlation of
in mg/dl Mean+SD Coefficient
Mean+SD
Controls 136.14+8.85 5.20+0.94 r=+0.699
Type-1 DM 243.93+46.16 9.10+1.65 r=+0.753
Type-2 DM 269.94+32.71 11.06+1.84 r=+0.776

Table shows highly significant positive correlation between
PMBS and GHb% in all the three groups of study. The Pearson's
Correlation Coefficient is highly significant (P<0.001) in all the
three groups.
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Graph showing Correlation between PMPG & GHb in Type-
1DM:
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4.Discussion:

In this study, we correlated glycated hemoglobin with fasting
as well as post meal plasma glucose in both type-1 & type -2
diabetic patients. Glycated hemoglobin percentage is a valuable
and widely used as an adjunct to blood glucose determination for
monitoring glycemic control during previous 6-8 weeks. It is a
measure of risk of complications of diabetes mellitus[9]. Itis strong
predictor of cardiovascular risk factors, cardiovascular events &
strokes in diabetic patients.[8]

GHb percentages were found to be higher in both type-1 &
type-2 diabetics than that in control. Moreover GHb percentages
were found to be higher in type-2 diabetics as compared to type-1
diabetics which suggested that glycemic control was poorer in
type-2 diabetics than that in type-1 diabetic patients (Table NO. 2,
GHb%= P<0.001) which is well correlated with the findings of
many workers like Palmer AJ et al [10], V.A. Fonseca et al (1998)
[11], R Paul Wadwa etal (2005)[12].

According to Monami M et al [13], 2006, Both fasting and post-
prandial glucose contribute to the determination of HbA1lc which
supported our results as observed in Table NO. 3 & 4. But they had
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stated that Fasting blood glucose could provide a greater
contribution to HbAlc in patients with lower HbA1c which is in
partially agreement with our results.

M Saiedullah etal (2011)[14] also revealed that fasting plasma
glucose had a modest higher relation with HbAlc than 2 hours
postprandial plasma glucose in the newly diagnosed diabetic
subjects. It can be concluded that evaluation of FPG may provide
better outcome than post meal glucose in the newly diagnosed
never treated diabetic subjects.

Our study revealed that Post meal plasma glucose is high
significantly & positively correlated with glycated hemoglobin
rather than fasting plasma glucose in both Type-1 and Type-2
DM(P<0.001) & in control group also. We also found significant
positive correlation between FPG & GHb% in all the three groups
of study. The Pearson's correlation coefficient is highly significant
(P<0.001) in controls as well as in Type-2 diabetics & significant
(P<0.05)in Type-1 diabetics.

Thus level of significance of correlation between PMPG and
GHb% is higher than that between FPG and GHb% in all the groups
of study.

Our results are well supported by Hasan Safaei at el (2003)
[15], CurtL.atel (2002) [16], Rosediani M atel (2006) [17], Wagar
Azim et al (2011) [18] & many similar previous studies are in
strong support with our results. Curt L. Rohlfing et al (2002) [16]
have concluded from their study data that fasting Plasma glucose
alone should be used with caution as a measure of long-term
glycemia. Fasting Plasma glucose tended to progressively
underestimate HbAlc at increasing Plasma Glucose levels. Their
data also suggested that Post Meal Plasma Glucose contributes
appreciably to HbA1c. Results of study conducted by Rosediani M
at el, 2006 [17], shows that PMBS correlates better than FBS to
HbA1c. Thus, PMBS predicted overall glycaemic control better than
FBS.

5.Conclusion:

Mean values of fasting as well as post meal plasma glucose are
higherin type-2 diabetes mellitus as compared to type-1 DM which
can prove poorer glycemic control in type-2 DM than that in type-1
DM.

Glycated hemoglobin level is high significantly and positively
correlated with post meal plasma glucose values in both type-1 &
type-2 diabetes mellitus. Since data to establish the correlation
between plasma glucose and glycated hemoglobin in both type-1
D.M. and type-2 D.M. are scare. Thus our study suggested that post
meal plasma glucose rather than fasting plasma glucose,
contributes significantly to the glycated hemoglobin. Early
detection of hyperglycemia & good glycemic control can prevent
complications & further decreases the morbidity & Mortality.



2024 Masram et.al / Int] Biol Med Res. 3(3): 2020 - 2024

6. References

[1] Manjunatha Goud etal,, Relation of calculated hbalc with fasting plasma glucose
and duration of diabetes, International Journal of Applied Biology and
Pharmacological Technology.2011; 2 (2):58-61.

[2] Sherita Golden et al,, Use of Glycated Hemoglobin and Microalbuminuria in the
Monitoring of Diabetes Mellitus, Evidence Report/Technology Assessment No.
842003;84 (04-E001).

[3] Akinloye OA, Adaramoye OA, Akinlade KS, Odetola AA and Raji AA. Relationship
between Fasting Plasma Glucose and Glycated Haemoglobin In Adult Diabetic
Nigerians. African Journal of Biomedical Research.2007;10: 127 -132

[4] Rudiger Landgraf. The relationship of postprandial glucose to HbAlc
Diabetes/Metabolism Research and Reviews.2004; 20(2): S9-S12.

[S] Warnick GR, Nauck M, Rifai N. Evolution of methods for measurement of HDL-C
from ultracentrifugation to homogenous assays. Clin Chem. 2001; 47(9):1579-
96.

[6] BergmayerHU.etal, Methods of Enzymatic Analysis, 1986; 9 (3):571.
[7] GabbyKH etal, Glycosylated hemo-,].clin. End. Met. 1977; 44: 859.

[8] Uma Krishnamurty and Michael W. Steffes. Glycohemoglobin: A primary
predictor of the Development or Reversal of complications of Diabetes Mellitus,
Clinical Chemistry.2001;47 (7):1157-1165.

[9] Mazanto E, Crepaldi G. Dyslipoproteinaemia in manifest diabetes. ] Intern Med
Suppl.1994;736:27-31.

[10] Palmer AJ, Rozes etal., Impact of changesin HbA1C, lipids and blood pressure on
long term outcomes in type-2 diabetes patients: an analysis using the CORE
diabetes Model, Curr Med Res Opin. 2004;20(1):53-8.

[11] Vivian A Fonseca et al. Journal of the Clinical Endocrinology & Metabolism. 1998;
83(9):3169-3176.

[12] R. Paul Wadwa, Grengory L Kinney et al, Awareness and Treatment of
Dyslipidemia in Young adults with type-1 diabetes, Diabetes care. 2005; 28:
1051-1056.

[13] Monami M etal, Fasting and post - prandial plasma glucose with glycated
hemoglobinin patients with diabetic type- 2,Journals mui.ac.in 2003; 8(4)

[14] Saiedullah M, Begum S, Shermin S,Rahman MR, MAH Khan. Relationship of
Glycosylated Hemoglobin with Fasting and Postprandial Plasma Glucose in
Nondiabetic, Pre-diabetic and Newly Diagnosed Diabetic Subjects, Bangladesh
Medical Journal. 2011; 40 (1).

[15] Hasan Safaei, Masoud Amini. Correlation of fasting and post-prandial plasma
glucose with glycated hemoglobin in patients with diabetic type 2,
Journals.mui.ac.ir. 2003; 8(4).

[16] CurtL.Rohlfing, Hsiao-Mei Wiedmeyer, RandieR. Little, Jack D. England, Alethea
Tennill, David E. Goldstein. Defining the Relationship Between Plasma Glucose
and HbA1c .Analysis of glucose profiles and HbA1c in the Diabetes Control and
Complications Trial, Diabetes Care. 2002; 25(2): 275-278.

[17] Rosediani M, Azidah AK, Mafauzy M ,Correlation between fasting plasma
glucose, post prandial glucose and glycated haemoglobin and fructosamine, Med
J Malaysia.2006;61(1):67-71.

[18] Azim W et al., Assessment of fasting and two-hour post-prandial glucose as an
economical test for monitoring of glycemic control, compared to glycated
hemoglobin, Medical channel. 2011;17(2):5-7.

© Copyright 2010 BioMedSciDirect Publications []BMR -ISSN: 0976:6685.
All rights reserved.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

