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ABSTRACT

Aims

This present research paper attempt to know theetation between HbAlc in association with various
Complications of diabetes.

Methods

A retrospective cross-sectional study was conduatddepartment of Medicine, BGS Global InstitutévEdical
Science, Bengaluru during the year 2016-2018. Al tot 120 patients were considered for the studdfigéd sample size
calculated with marginal error 20% and level of gificance alpha is 0.05). All patients were meetusion and exclusion
criteria. Exclusion criteria; terminal illness, pianhts who are suffering from chronic iliness an&IQCS) etc. The HbAlc
parameter was collected at different time interyalsmplications, drug adherence, adverse drug lieactduration of
diabetes, diabetes-associated illness and co mitykashd mortality data were collected from theustural data sets. The
collected data was analyzed by using R-programnginguage-open source software. The multiple logistgression was

employed to test the hypothetical results
Results

As per the resulted findings, the mean duratiordiabetes was 12.85 with SD 3.26 Years. The duration
diabetes <5 (7.50%) years a smaller proportion widit be any global changes for theincidence obelias & associated
complications when compared with an increased domabetween 6-10 years (18.33%);11-15 years (26)6a%d
>=16(47.50%). Increased perpetuation was foundéostrongly associated with diabetes complicatibitha onset of
mean age 53.21years p<0.01. Thardiovascular disease (CVD) (5.00%), coronary hedisease (CHD) (3.33%),
Ischemic stroke (2.50%) and diabetes microvascuotamplications (6.67%) were found to be statisticalgnificant
p<0.01 with elevated reference rage of Hb/.85-7.00 mmol/L, the overall incidence of digsetomplications was
17.50%.

Conclusions

The present study concludes that the HbAlc tar§et7rdd mmol/L might be too high for some patieaitsl

geometrically progressed diabetes-associated caanpdins, in HbAlc levels should be approached casty
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INTRODUCTION

Glycation is the non-enzymatic addition of sugaatoino groups of proteins. While virtually any piot in the
body can be glycated, for convenience and easbtafring a sample, glycated Hb is measured in thedoobtained form
a patients®.In patients withdiabetics mellitus, the glycatel thlue is used to determine the degree of glycemitrol
and to make decisions regarding ther&pY. In addition to, the concentration of glycated ptedicted the progression of
diabetic microvascular complications. This has belearly documented by many authors. In past liteearevealed that
glycated hb is one of the predictors for diabessagiated complication’d ® 8 More recent evidence indicates that
glycated hemoglobin also predicts ‘CVD' in patientish type | diabete€). Measurement of glycated hemoglobin is thus
essential components in the management of patigtiicddiabetes. There are several forms of glycéaoglobin. These
include hemoglobin & (HbAc), HbAla, HbAb, and HbAc and total glycated hemoglobin. The American diebe
association recommends that HixAhould be measured at leastwise a years in pwi$brujiabeteél'2)' Elevated HbAc
has also been regarded as an independent risk fact6HD and stroke in subjects with or withouslaétes. The valuable
information provided by a single Hh& test has rendered it as reliable biomarkers Herdiagnosis and prognosis of
diabetes. This present research paper attempt ¢av khe correlation between HbAlc in associationhwdifferent

Complications on a retrospective basis.
METHODOLOGY

A retrospective cross-sectional study was condudtethg 2016-2018 at Department of Medicine, BGSliced
College, and Research Institute. A total of 120epmds were considered for the study with a defisadple size of
marginal error 20% and level of significance alghal.05. All patients were meet inclusion and egidno criteria.
Exclusion criteria; terminal illness, patients wdre suffering from immune compromised patients JI&8 Study consent
obtained from all the patients. Demographic profilematological and serological parameters werkeaed from the
patients records systematically. A HbAlc parametas collected at different intervals, complicatiodsug adherence,
adverse drug reaction, duration of diabetes, désbassociated illness and co-morbidity and moytdgtta were collected
from the structural data sets. Collected data wenalyzed by using R-programming open source softwdultivariate

logistic regression and chi-square test was empldyéeest the hypothetical results.
RESULTS

Table 1: Correlation between HB A1C and Diabetic Cmplication-A Retrospective Study

Parameters No (%) P-value
Gender
Male 66(55.0%) 0.00
Female 54(45.0%) 0.00
Mean Age (Yrs) 48.63+£1.25 0.00
Region
Rural 31(%) 0.13

Impact Factor (JCC): 4.2983 NAAS Rating 3.99
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Table 1: Contd.,

Urban 89(%) 0.00

FBG(mmol/L) 189+20.86 0.00
Cholesterol (mmol/L) 158.22+2.55 0.00
TG(mmol/L) 456.22+1.23 0.00

LDL (mmol/L)
Duration of Diabetics

156.33+3.56 0.00

15 Yrs 9(7.50%) 0.22
6-10 Yrs 22(18.33%) | 0.00
11-15 Yrs 32(26.67%) | 0.00
>=16 Yrs 57(47.50%) | 0.00

Risk increase at higher versus lower HbAlc 6.89+0.88 0.00

Complications

a)cardiovascular disease (CVD)

b)coronary heart disease (CHD)

c) Ischemic stroke

diabetes micro vascular complications
Total

6(5.00%) 0.00
4(3.33%) 0.11
3(2.50%) 0.23
8(6.67%) 0.00

21(17.50%)

The hematological characteristics are presenteflalile 1, as per the resulted findings, the mald, famale
comprises 66(55.0%) and 54(45.0%) with sex ratlo The mean age of the cases was 48.63+1.25 ywatients were
partially distributed with a proportion of rural drurban 31% and 89% respectively. The gender waadfdo be
statistically significant for the incidence of arcieased level of Hbg, if the FBG is uncontrollable conditions p<0.01.
A greater proportion of cases had diagnosis diabaterovascular complications as compared with Hb A9.0%,
it was found to be statistically significant p<0.@ith an increased level of HbAlc.The FBG (P<0.8%¢rage numerals
was 189.00£20.86nmol/L; Cholesterol (mmol/L) was 158.22+2.55 mmol/LG(mmol/L) was 456.22+1.23 mmol/L;
LDL (mmol/L) was 156.33+3.56 mmol/L were found t@ Istatistically significant p<0.01 for the adverftvarious
diabetes-associated complications. The duratioif7<0%) years a smaller proportion will not chanige incidence of
numerals as compared with increased duration bet@ekd years (18.33%);11-15 years (26.67%)and >47160%) were
found to be strongly associated with diabetes camafbn at the onset of mean age 53.21years p<0.01
cardiovascular disease (CVD) (5.00%), coronary thdeease (CHD) (3.33%), Ischemic stroke(2.50%) diabetes

micro-vascular complications(6.67%), the overatidience of diabetes complications was 17.50% t&h)le

Table 2: Correlation between HB A1C with a Complicéion with Respect to Different Groups

Parameters Group 1 (HbA1c<6%), | Group 2 (HbAlc >6%—9%), Group 3 (HbAlc >9%).
Male 22(18.33%) 13(10.83%) 10(8.33%)
Female 18(15.00%) 22(18.33%) 15(12.50%)
CVvD 0(0.00%) 2(1.67%) 4(3.33%)

CHD 0(0.00%) 1(0.83%) 3(2.50%)
Ischemic stroke 1(0.83%) 0(0.00%) 2(1.67%)
Micro vascular 2(1.67%) 4(3.33%) 2(1.67%)

The multiple imputation analysis has categorized three groups viz., Group 1 (HbA¥6%), Group 2 (HbAlc
>6%-9%) and Group 3 (HbAlc >9%). In case of grouthd male comprises 18.33%; group 2 (10.83%) inugrd
(8.33%) similar findings are observed in female group 1 (15.0%); group 2 (18.33%) and group 3 (Q%p
respectively. Irrespective of gender and group d@isviound to be statistically significant with varso complications
p<0.01. The risk increase at higher versus lowek1th6.89+0.88mmol/L, Ischemic stroke has found to be lag belied

risk factors of smokers p<0.01. The Cut off valuesf HbA;,. controlled population was
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3.85mmol/L and ucontrolled population, the cutoff value was 7mmol/L derived by polynomial curve fitting meth
figure 1&2
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Figure 1: Cut off Values of Hbal Controlled Population
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Figure 2: Cut off Values of HBalun Controlled Population
DISCUSSIONS

An increase in Hbfc as observed in conditions of poor diabetic cdrites been associated with increased b
viscosity. Glycosylation of HB and increased glucose levetsl to affect RBC propertiesGlycosylation of hemoglobin
may also affect membrane lipptoteirinteractions in RBCsaltering their internal viscosi, modifying viscoelastic
properties of therythrocyte membrai, and impairing RBC deformabilit}®. The glycation of hemoglobin appearec
lead to blood pressure reduction in t-2 diabetes patients untreated for hyperter ®®- Since 8-10% Hb4c is
considered to be a threshold beglavhich the effects of hemoglobin glycosylatiorcd@e significant (p<0.01),The stu
findings state that mean arterial blood pressurgéients not treated for hypertension below amolva 9% Hb4c and
found to be significant p<0.01 reduction in mearterial blood pressure below the threshold le88.§2 with SD 4.1!
mm/hg) as compared tbove the threshold level (95.52 SD 13.63 mm/hg)-diabetes usually falls within the-5.60%
HbA;c range. The predictable pdéabetes usually has the H;c levels as 5.5.40% while those with 6.40% or higk
hbalc levels have diabet&ince diabetes is associated with severmorbidities the recommendations for individui
with diabetes include a healthy Bfyle and maintaining the HbAl1c levels ow 7.0%.Diabets related complications are

directly proportional to the levels of Hba—the increase in the Hbalc levels also increasedsk@f such complication

Impact Factor (JCC): 4.2983 NAAS Rating 3.99
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(p<0.01). The excessive use of Vitamin C, B andupptements and increased levels of cholesterady land kidney
diseases can also prevent abnormally high levelsltofAlc. Dyslipidemia, which is an imbalance ofidip and fats
circulating in the bloodstream, is another delilig disease associated with diabetes. Howevemntaiaihealthy glucose
levels for type-ii diabetes is of paramount impoda and may help in preventing micro, macro and GidbBiplications
(p<0.01).The present study describes to subjeciCbiD and micro and macro vascular complication ignfb to
statistically significant p<0.01, if the Hhé& as not been carefully monitored, the higher wlHbAC may cause the
long —axis cardiac dysfunction in the exposed paipah of diabetes p<0.01. A similar study reportedthe Indian
context, it is evident that direct relation betwaeduced HbAc levels and reduced percentage of mortality, nading
healthy levels of the Hbg& significantly ameliorates the higher the risk @HD among individuals with diabetes
uncontrolled blood sugar. Significant associatiétHbAc with various lipid parameters, non HDL-C, LDL-BDL-C
ratio and TC (P<0.01).Further, there was no siggitt interaction between gender-matched and Hbatltcrespect to
lipid profile suggesting the validity of HbAlc fpredicting dyslipidemia irrespective of patients.

CONCLUSIONS

The present study concludes that an HbAlc target7dd mmol/L might to be too high for some patieatsd
geometrically progressed diabetes-associated coatioins, in HbAlc levels should be approached casly. The
resulted findings also pointed out that, tfek increase at higher versus lower HbAlc 6.8%Mimwould be serving for
the clinical guide for taking a clinical decisioh iaception or early stage. However, this findirgplication in future
studies before making any definitive recommendatigrgarding the development of various HbAlc tardget mid and

older aged diabetes patients.
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