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ABSTRACT - Diabetes mellitus is associated with hypergly@eand patients are at an increased risk of carséwar disease. The present study
was carried out to evaluate the diagnostic valudlp€ated hemoglobin (HbALc) in predicting riskde#velopment of diabetic dyslipidemia. 70 clin-
ically diagnosed cases of type 2 diabetes melliitis the age range 30-75 years were included irsthéy group. Out of which 35 diabetic patients
with good glycemic control were included under Gréuand 35 diabetic patients with poor glycemicteoinwere included under Group B. 70 age
and sex matched healthy individuals served as alsntibAlc demonstrated positive and significantelation with total cholesterol (TC), low
density lipoprotein cholesterol (LDL-C), high degdipoprotein cholesterol (HDL-C) and LDL/HDL-Cpn-HDL-C and TC/HDL-C ratio. Patients
with HbAlc value > 7.0% had significantly highedwa of TC, Triacylglycerol (TAG), LDL-C, LDL-C/HDLE ratio, non-HDL-C and TC/HDL-C
ratio as compared to the patients with HbAlZ€.0%. However, there was no significant differencealue of HDL-C between two groups. Thus
HbAlc can be used as a potential dual marker afeghjc control and dyslipidemia in type 2 diabetedlitns.
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INTRODUCTION

Diabetes mellitus (DM) is a hereditary, chronic amflocrine-metabolic calling this combination an atherogenic dyslipidefnDyslipidemia is

disorder.! DM is a group of metabolic disease characterizgdhyper-

glycemia resulting from defects in insulin secrefignsulin action or
both? Epidemiological studies have demonstrated thag t¥pdiabetes
mellitus (DM) is a well-known risk factor for theedelopment of cardi-
ovascular disease, cerebrovascular disease, apheml vascular dis-

elevation of plasma cholesterol, triglycerides (J,Gw both, or a low
high-density lipoprotein—Cholesterol (HDL-C) levélat contributes to
the development of atherosclerosis, which may lrayy (genetic) or
secondary and diagnosed by measuring plasma lef/&al cholesterol
(TC), TGs, and individual lipoproteins. It is trédnally classified by

eases. Alterations in lipid and lipoprotein profilentribute to atheroscle- patterns of elevation in lipids and lipoprotefnByslipidemia is a well-

rosis in type 2 diabetes.Diabetic dyslipidemia is generally characterecognized and modifiable risk factor that shouddidbentified early to

rized by increased plasma triglyceride (TG) andrefesed high-density institute aggressive cardiovascular preventive mgemenf Patients

Lipoprotein cholesterol (HDL-C) concentrations, eegonderance of
small, dense low-density lipoprotein (LDL), and iagreased apolipo-
protein B concentration. Although the major focus tbe connection
between lipids and CHD is on LDL-cholesterol (LD);Ghe Adult
Treatment Panellll has recognized the importargsrof HDL-C & TGs,
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with type 2 DM are at greater risk of developingsalar diseases be-
cause of lipid changes. Lipid abnormalities andilinsuse is critically
discussed in diabetidsThe most typical lipoprotein pattern reported in
diabetes, also known as diabetic dyslipidemia berigenic dyslipide-
mia consists omoderate elevation in TG levels, low HDL-C chodes

ol values, and low density lipoproteins cholestgtd)L-C) (especially
small dense LDL particlésThe atherogenic index of plasma (AIP),
defined as logarithm [log] of the ratio of plasm@ncentration of trigly-
cerides to high-density lipoprotein (HDL) cholesteihas recently been
proposed as a predictive marker for plasma atheroije and is posi-
tively correlated with cardiovascular disease tiSKAIP's significance as
a marker is based on the following facts: it isrffduncreased in cohorts

at high risk for CAD, it is positively correlatedtv the fractional esteri-
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fication rate of HDL-C (FERHDL), which is perhagsetmost dependa- cases and controls. The Pearson correlation cieffievas calculated
ble marker for the atherogenic capacity of thedlifjpoprotein profile among the study parameters. The p-value<0.05 wassidered
and it is inversely correlated to LDL-C particleesi(an indirect indicator significant.

of LDL particle )? RESULTS

The amount of glycated hemoglobin (HbAlc) refletis glycemic con- This studied show result that HbAlc demonstrateptisitive and signif-
trol of a patient during the 6 — 8 week period befthe blood sample jcant correlation with total cholesterol, triglyies, LDLc, Non HDLc
was obtained. The amount of HbAlc correlates wéth Miasting and and a negative correlation with HDLc. There is asgood correlation
postprandial blood glucose levels. At present Hbsltbe best surrogate petween HbAlc and lipid profile. The patients welessified into two
marker we have for setting goals of treatment. & Diabetes complica- groups depending on their glycated hemoglobin (HHAGood Gly-

tions and control trial (DCCT) established HbAldfas gold standard of cemic Control (GGC) group having HbAlc < 7.0% (n5) Z2nd Poor

glycemic control. The level of HbAlc value 7.0% veasd to be appro- Glycemic Control (PGC) group having HbA1c>7.0% G5).

priate for reducing the risk of cardiovascular ctingtions®
MATERIALS AND METHODS

The study was conducted at Department of Biocheyniking George Parameter Mean = SEM Correlation with Inference
Medical University Lucknow, India. HbALc
. o r- value
Inclusion criteria HbALC (%) 2534007
70 clinically diagnosed cases of type 2 diabete8itoe with the age FBG (mg/dl) 143.84 £ 4.89 0.81 Direct
range 30-75 years were included in the study gr@ug. of which 35 TG (mg/dl) 152.66 + 6.96 0.40 Direct
diabetic patients with good glycemic control wemelided under Group | TCH (mg/d) 176.85+4.54 026 Direct
S . . . . HDL (mg/dl 37.96 + 1.06 -0.19 I
A and 35 diabetic patients with poor glycemic cohtwvere included (mg/dD g m_'erse
LDL (mg/dl) 107.02 + 4.49 0.31 Direct

under Group B. 70 age and sex matched healthyiqdils served as

Table 1: Correlation of HbAlc levels with other paameter

control Venous blood was collected from the sulsjedter an overnight *Statistically highly significant

or 12 hours of fasting samples were analyzed fstirfg plasma glucose
is a better term because these days we estimatesgilevels in plasma,
lipid profile and glycated haemoglobin. Diabetessveiagnosed as per
American Diabetes Association (ADA) critefia.for serum lipid

reference level, National Cholesterol EducationgPamme (NCEP)

Thus, direct correlation of HbAlc was observed WHBG, TG, TCH,

and LDL. While inverse correlation was observedmeein HbAlc and

HDL.

Table: 2 Comparison between 2 groups of cases

Adult Treatment Panel Ill (ATP Ill) guideline was referred? Parameter PGC group GGC group P-value | t-value

i . (n=35) (n=35)
Exclusion criteria

. . . . - . FBG 172.52 +5.48 113.22 +3.29 <0.0001* 54.8
The patients with type 1 Diabetes Mellitus, Chrdkiiney disease stage
3 and above, recent major surgery, infection, ogtitthy, nephropathy, TG 170.35+11.25 132.28 £ 4.37 <0.0001*1 18.6
diabetic foot were excluded. TC 189.14 + 8.07 164.89 +3.49 <0.0001*{ 16.3
BiochemicalAssessments LDL 119.4 + 7.59 96.51 +3.36 <0.0001**| 16.3
1. HbAlc —Estimated using Direct Enzymatic Assayhoe!®

) HDL 37.32+£1.42 41.16 +1.34 <0.0001**| 11.6

2. FBSL -Glucose oxidase method commonly knownhasGOD-PAP

(End-Point) method?*

3. TG — Enzymatic colorimetric (End point) methidd.

4. TCH -Enzymatic colorimetric (End point) meth§d"’

5. LDL & HDL - by precipitation method using a gEnt that consists
of modified polyvinyl sulfonic acid
methyl ether (PEGME}

Very Low density lipoprotein cholesterol was calted using the Frie-

dewald’s formuld?/LDL-C (mg/dl): Triglyceride/5

The statistical test used in present study mean+8id percen-

(PVS) and pethylene-glycol

tage.Unpaired t-test was used to compare the giathmeters between

Thus, statistically highly significant 'p' valuegre obtained for FBS and

statistically significant 'p' values TG, LDL irGZ group.
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Tablet 3: Correlation between HbAlc with TG, Cardiovascular risk
ratios, Non-HDL-C

try like India where relatively costly but more séive test HbAlc is the

beyond the reach of most patients attending cliaictate hospitals.

Parameters r - value Correlation Numerous factors like stress, acute illness, méditavenous stasis,
HbALc & Fasting blood glucose 0.75 * posture, sample handling, food ingestion, prolonfgeting and exercise
HbAlc &HDLc -0.25 o ) )
— can alter fasting plasma glucod&Recent studies have also shown that
HbALC &LDLc 0.61 +
HbA1Lc & TC/HDLe 0.54 o HbA1c predicts cardiovascular complications in ét&bsubjects.
HbAlc &LDLc/HDLe 0.66 + Glycated hemoglobin (HbAlc) is the marker for lorggm glycemic
HbA1c & Non-HDLc 0.47 i control. Elevated HbAlc indicates poor glycaemiatoal and predicts
, , " the risk for the development of cardiac complicadion diabetes. Thus
Correlation Negative Positive
Small 0.03 10 0.1 0110023 elevated HbAlc in diabetes mellitus patients prtediacreased risk for
Medium 05t00.3 0.3t00.5 development of CVD® studied 278 subjects to evaluate the diagnostic
Strong 101005 051010 value of HbAlc in predicting cardiovascular ristheTfindings indicate

that HbAlc can provide auxiliary information abdl¢ extent of circu-

HbAlc showed a highly significant positive corr@atwith Non-HDLc lating lipids and Atherogenic Index of Plasma (AIBNd can thus be

(r = 0.47) than the other cardiovascular risk matio
DISCUSSION

used as a predictor of cardiovascular risk in diabg’

From the data, sensitivity, specificity and postipredictive value was
Diabetes is a common non-communicable disease eRislmellitus is a also calculated, to predict good control of diabeledbAlc<7%) was
chronic illness that requires continuing medicakeggatient education, considered as per American Diabetic association AAQuidelines.

and support to prevent acute complications andetiuge the risk of PPBS showed better performance than Fasting gluaosietection of
long-term complications. Control of blood glucosepatients with di- better glycemic control status. Result of the stujicate that PPBS
abetes can be assessed by several methods. Thieseinssessment of level increased in all three groups and has a gtrefationship with the
glycated hemoglobin (HBA1c), fasting blood sugaB®}, and Lipid rising of HbA1C. The gold standard for assessmégtyzaemic control
profile. The gold standard for assessment of glygaeontrol at follow at follow up is the glycated haemoglobin level.

up is the glycated hemoglobin le}&IHigh concentrations of glucoseOur study also showed a significant correlationween HbAlc and
can increase the glycation of common proteins sichibAlc, formed Non-HDLc. Non-HDLc was shown to be the strongemdfotr of CVD

through the non-enzymatic attachment of glucoseetnoglobin, which in diabetic populatior?: *°

is commonly considered to reflect the integratedmglucose level over CONCLUSION

the previous 8-12 weeks, the time period beingatid by the 120-day The finding of the study suggests significant datien between HbAlc
lifespan of the erythrocyf€. The concentration of HbAlc predicts di-and lipid profile. It provides valuable supplementinformation about
abetes complications because it reflects more harghfcation sequelae the extent of circulating lipids besides its prignaple in monitoring
of diabetes, such as retinopathy and nephropathighware understood |ong-term glycemic control. Thus, dual biomarkepaeity of HbAlc
to be due to harmful advanced glycation end praddtt® Moreover, (glycemic control as well as lipid profile indicatanay be utilized for
HbAlc is undoubtedly a user friendly and stablé téth very minimal  screening high-risk diabetic patients As the retatisk of cardiovascu-
biological variability and which is not affected fgctors which other- |ar disease is higher in diabetic patients, so gglgdemic control and

wise has considerable impact on glucose measuréfiféro the com- timely intervention with statins may prevent orajethe occurrence of

pliance of diabetic subjects is increased whichrismportant and wel-
come feature in diabetic management for patiewelsas the treating
physicians. But despite its good compliance, adargmber of medical
conditions are associated with alterations in thé\H values. Hemato-
logical conditions such as the presence of hemaylehriants, iron
deficiency, and hemolytic anemia, the presenceadfamylated hemog-
lobin in uremia, a variety of systemic conditiomg;luding certain forms
of dyslipidemia, malignancies, and liver cirrhosigrious medications,

and finally, pregnancy are among the factors thfitiénce the HbAlc

adverse cardiovascular events.The diabetes cortiplisaand control
trial (DCCT) established HbAlc as the gold standardssess glycemic
control. As elevated HbAlc and dyslipidemia areepmehdent risk fac-
tors of CVD, diabetic patients with elevated HbAdred dyslipidemia
can be considered as a very high risk group for CWiproving gly-

cemic control can substantially reduce the riskcafliovascular events

in diabetics.

measurement’?® So, the present study was performed to relate FBS

with HbAlc to search a better alternative of HbAhGeveloping coun-
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