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Abstract: 

Objective: To examine the clinical impact of the alterations in the levels of glycosylated hemoglobin of diabetics 

on the CHD (Chronic Heart Disease) and HTN (Hypertension).  

Methodology: Division of total 196 patients carried out in two groups; control group comprising 96 patients 

without diabetes and patient group with one hundred diabetics. The comparison of the biochemical indexes of 

the patients of both groups was carried out. Moreover, the division of the patients of the observation group was 

carried out in different sub-groups in accordance with the availability of hypertension and chronic heart disease 

and the comparison of the HbA1c level was carried out in various sub-groups.  

Results: There was no significant difference in the levels of TC (Total Cholesterol), TG(Triglyceride) and LDL-C 

(Low-Density Lipoprotein Cholesterol) of the patients in both groups (P>0.050). However, level of HDL-C 

(High Density Lipoprotein-Cholesterol) of the patients in observational group was much low as compared to the 

subjects of control group (P<0.050). SBP & DBP (Systolic Blood Pressure & Diastolic Blood Pressure), FPG 

(Fasting Plasma Glucose), FI (Fasting Insulin) and values of hs-CRP (High-Sensitivity C - reactive protein) and 

level of HbA1c of patients in observational group were significantly high in comparison with the group of 

controls (P<0.050). HbA1c level of the hypertension patients was much higher as compared to the patients 

without hypertension (P<0.050). HbA1c level of the patients suffering from chronic heart disease was 

significantly higher as compared to the patients without chronic heart disease (P<0.050). The results of the 

Pearson correlation analysis stated that HbA1c level of the patients in group of diabetics was in strong 

correlation with systolic and diastolic blood pressures and CRP level (P<0.050). 

Conclusion: HbA1c level of the patients suffering from diabetes was in a strong association with the BP and 

CRP level. HbA1c level can predict the rate of occurrence of hypertension and chronic heart disease. 

Identification of the values of glycosylated hemoglobin is much vital in the screening of the patients present with 

hypertension and chronic heart disease.  
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INTRODUCTION: 

With the innovative development in the standard of 

living, increasing prevalence of the chronic 

complications has become vital [1]. One of the 

most important disease is diabetes, which is 

common in Pakistan [2]. Statistics have stated that 

the incidence rate of the diabetes in about 9.7% in 

the adult population [3], there are many 

complications of this disorder. The amount of the 

patients of diabetes with hypertension and chronic 

heart disease is increasing rapidly which seriously 

endangers the health of humans and it is the cause 

of serious health and economic burden. Many 

epidemiologic research works have stated that 

patients suffering from diabetes have many times 

higher risk of acquiring chronic heart diseases and 

diabetes itself is a very common factor of risk for 

chronic heart diseases [4,5]. Majority of the 

patients suffering from diabetes have impaired 

level of HbA1c which is thought to be an effective 

index for the monitoring of the therapeutic impacts 

of the drugs, short time for surgery and simple 

processes [6].  

 

A research study stated that there was a close 

relation of the level of HbA1c with the 

cardiovascular as well as cerebrovascular 

complication [7]. Khaw in his research work 

discovered that there was 10% to 20% increases 

risk of cardiovascular diseases in the patients 

suffering from diabetes if there was increase in the 

level of HbA1c by 1.0% [8]. In this research work, 

level of HbA1c in the patients suffering from Type-

2 diabetes mellitus with hypertension and chronic 

heart diseases were examined with the utilizing 

randomize controlled trial. The comparison of the 

HbA1c level of the patients present without or with 

cardiovascular disease was carried out. We 

observed the prevalence of cardiovascular diseases 

in diabetics under various HbA1c levels to explore 

levels of HbA1c in the prediction of the prevalence 

of chronic heart diseases in the patients suffering 

from diabetes. This current research aimed to 

provide a valid reference for the timely 

identification and prevention of associated chronic 

complications.  

 

METHODOLOGY: 

This cross-sectional study was performed on one 

hundred and ninety-six patients suffering from 

endocrine diseases from March 2018 to December 

2019. The division of these patients carried out into 

2 groups; control group and observational group in 

accordance with the presence of diabetes. All the 

patients of observation group were fulfilling the 

diagnostic criteria described by WHO [9]. All the 

patients who were suffering from infectious 

diseases, current hypoglycemia, inefficiency in 

kidney function, and cardiovascular & 

cerebrovascular diseases were not included in this 

research work. There were total one hundred 

patients in the observation group, including forty-

three females and fifty-seven males. The average 

age of these patients was 57.68±6.33 years and 

average BMI (Body Mass Index) was 

27.88±5.54kg/m2. There were ninety-six patients in 

the group of controls, including forty-three females 

and fifty-three males. The average age of these 

patients was 58.13±6.96 years and average BMI 

was 24.12±43.0kg/m2. We found no significant 

disparity in the age, gender, weight and height of 

the patients of both groups. We obtained the 

written consent from the patients after describing 

them the main purpose of this research work. 

Ethical committee of the Allied / DHQ Hospital 

Faisalabad gave the permission to conduct this 

research work.  

 

We obtained the venous blood from all the patients 

in fasting condition. The separation of the serum 

was carried out and the detection of the lipids in 

blood was carried out with the utilization of the 

Backman automatic biochemical analyzer. Various 

blood lipid indexes comprised TC, TG, HDL-C and 

LDL-C. We detected the level of blood glucose. 

The measurement of the level of HbA1c was also 

carried out in accordance with the international 

instructions. We also performed the oral glucose 

tolerance insulin release test on every patient 

according to international guidelines of WHO. For 

the diagnosis of hypertension, we measured the BP 

with the utilization of the mercury 

sphygmomanometer. We used the standard of 

WHO for its diagnosis. The diagnosis of the 

chronic heart disease carried out with the utilization 

of the coronary arteriography in accordance with 

the criterion that minimum 1 vascular luminal 

stenosis exceeded 50.0%. We used SPSS V.20 for 

statistical analysis of collected information. 

Kolmogorov-Smirnov test was in use for 

measuring the normative data. We expressed the 

categorical data in averages and standard 

deviations. T test was in use for the comparison of 

data between both groups. We expressed the 

numerical data in rates. We used the Pearson test 

for the correlation analysis. P value of less than 

0.050 was significant.  

 

RESULTS: 

Comparison of the indexes of blood lipid among 

both groups stated that values of LDL-C, TC and 

TG of the patients both groups were not significant 

difference statistically (P>0.050); the HDL-C level 

of the patients in observational group was 

significantly lower as compared to the patients of 

control group (P<0.050); Systolic & diastolic BP of 

the subjects of observation group were much high 

as compared to the group of controls (P<0.050). 

Levels of FPG and FI of the patients in 

observational group were much high in comparison 
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with the subjects of control group (P<0.050). 

Levels of hs-CRP &HbA1c of the observation 

group were much high as compared to the patients 

present in control group (P<0.050). The summary 

of these details is present in Table-1. 

 

 

Table-I: Comparison of Biochemical Indexes Between the Two Groups 

Group Observation group (n=100) Control group (n=96) t P value 

SBP (mmHg) 132.12±14.37 116.99±9.66 7.679 <0.05 

DBP (mmHg) 81.62±10.89 75.87±9.76 6.971 <0.05 

TC (mmol/L) 4.71±1.23 4.56±1.04 1.043 >0.05 

TG (mmol/L) 1.06±0.30 0.81±0.24 1.127 >0.05 

LDL-C(mmol/L) 2.80±0.92 2.64±0.83 1.268 >0.05 

HDL-C(mmol/L) 0.82±0.30 1.11±0.37 2.453 <0.05 

FPG (mmol /L) 7.97±1.12 5.13±0. 99 3.014 <0.05 

FINS (mIU/L) 5.83±1.54 4.42±0.26 2.827 <0.05 

hs-CRP (mg/L) 11.42±2.97 4.14±1.32 4.618 <0.05 

HbA1c (%) 7.29±2.11 5.57±1. 55 3.731 <0.05 

 

In the observation group, sixty-three patients were 

present with hypertension and prevalence rate of 

hypertension was 63%. HbA1c level of the 

diabetics with hypertension was 9.38± 3.11%, 

whereas in the diabetic’s patients without 

hypertension, it was 5.97±2.01%. We found that 

the level of HbA1c in the diabetic patients with 

hypertension was much high and this difference 

was statistically significant (t=6.3840, P<0.050). 

There were fifty-five patients in the observation 

group, who were suffering from chronic heart 

disease and the prevalence rate of chronic heart 

disease was 55%. HbA1c level of the diabetics with 

chronic heart disease was 8.67±2.77%, whereas 

this level was in the diabetics without chronic heart 

disease was 5.61± 1.94%. This result showed that 

the HbA1c level in the diabetics with chronic heart 

disease was much higher than the diabetics without 

chronic heart disease and this findings was also 

significant statistically (t=7.5960,P<0.050).Pearson 

correlation analysis showed that the HbA1c level of 

the diabetics was present with strong association 

with the systolic & diastolic Blood Pressure and hs-

CRP (P < 0.050) as presented in Table-2. 

 

Table-II: Analysis on The Factors Associated with HbA1c of Patients with Diabetes 

Statistical value SBP DBP hs-CRP 

r value 0.781 0.786 0.714 

     P value < 0.05 < 0.05 < 0.05 

  

DISCUSSION: 

HbA1c level is associated with the life of RBC 

(Red Blood Cells) and mean level of glucose in this 

particular period. This level is a suitable index for 

the determination of the degree of glucose control 

in blood [10]. The significance of the determination 

of HbA1c has already reached a consensus in 

treatment field of diabetes and WHO has 

prescribed the level of HbA1c as the gold standard 

for the monitoring of the diabetes [11]. In 

comparison with the OGTT (Oral Glucose 

Tolerance Test), the identification of the level of 

HbA1c is very simple with high level of specificity 

&sensitivity in the diagnosis of the diabetes. This 

research work showed that the level of HbA1c was 

present with association with the macro-vascular 

diseases such as chronic heart disease and 

hypertension as described by research work 

conducted in past [12,13]. The findings of this 

research work stated that systolic and diastolic 

Blood Pressure of the diabetics were high as 

compared to the patient without diabetes which is 

also comparable with the findings of research work 

conducted by Zhou [14]. Pearson correlation 

analysis highlighted that level of HbA1c of the 

diabetes patients was present with relation to SBP 

&DBP and HbA1c level of diabetes patients with 

hypertension was much higher than the patients 

without hypertension, which is innovative point of 

this research work; the content of this feature was 

seldom briefed in previous research studies [15,16]. 

Above-mentioned results stated that HbA1c level 

was present with strong association with BP. There 

are two reasons behind this fact. First cause is that 

hypertension damages the endothelial function. 

Second cause is that insulin accelerated 
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reabsorption of sodium and water in distal renal 

tubule, which induce rise in the volume of blood 

[17]. 

 

Some research work showed that one of the most 

important reason for the induction of the chronic 

heart disease is level of HbA1c. Cardiovascular 

disease particularly chronic heart disease is the 

outcome of atherosclerosis because of 

hypercholesterolemia & hyperlipidemia. There are 

also findings about that the high level of HbA1c is 

the main contributor to the atherosclerosis [10]. 

HbA1c level reflects the control level of glucose in 

blood of the patients [12]. Moreover, HbA1c has 

the ability to decline the capacity of deformation of 

erythrocyte through enhancing the viscosity of 

erythrocyte and decreasing the fluidity and 

furthermore, reduces the rate of dissociation 

oxygenated hemoglobin, which is also vital factor 

for tissue hypoxia [2]. Therefore, the rise in the 

level of HbA1c also increases the risk of 

atherosclerosis. Farrag AAM in his research work 

found that resistance to insulin was frequent in the 

diabetes patients and furthermore, there was 

increase in the content of HbA1c, which could 

directly influence the metabolism of the myocardial 

cell energy, worsen hemodynamic disorder and 

induce chronic heart disease. Pearson correlation 

analysis showed that level of HbA1c of the 

diabetes patients was present with association with 

the hs-CRP level and this finding is similar with the 

result of the study conducted by Ametov [4]. There 

are some limitations of this research work as there 

was very small sample size and all the samples 

were from a single center. There is need of multi-

center research works on large sample sizes for the 

consolidation of the findings of this research work.  

 

CONCLUSION: 

HbA1c level of the diabetic patients has positive 

correlation with the SBP, DBP and CRP level. The 

identification of the level of HbA1c can predict the 

prevalence of hypertension and chronic heart 

disease. There should be strict measures on the 

monitoring of level of HbA1c in clinics. Patients 

suffering from diabetes with high HbA1c level 

should pay more attention towards screening and 

prevention of chronic heart disease and 

hypertension.  

 

REFERENCES: 

1. Kim KS, Kim SK, Lee YK, Park SW, Cho 

YW. Diagnostic value of glycated 

haemoglobin HbA(1c) for the early detection 

of diabetes in high risk subjects. Diabet Med. 

2008;25(8):997-1000. doi: 10.1111/j.1464-

5491.2008.02489.x. 

2. Fan Q, Guo WY, Jia GL. Correlation between 

the level of glycosylated hemoglobin Alc and 

the extent of coronary lesions in patients with 

coronary heart disease. J Fourth Military Med 

Uni. 2006;27(8):698-700. doi: 10.3321/j. 

issn:1000-2790.2006.08.008. 

3. Khaw KT, Warcham N. Glycated hemoglobin 

as a marker of cardiovascular risk. Curr Opin 

Lipidol. 2006;17(6):637-643. doi: 

10.1097/MOL.0b013e3280106b95. 

4. Zhang ZP, Zhang KY, Xu Y, Lu BB, Hao XK. 

Significance of detecting of glycosylated 

hemoglobin and endothelin in diagnosis and 

treatment of diabetes. J Mod Lab Med. 

2013;28(2):145-146, 149. doi: 

10.3969/j.issn.1671- 7414.2013.02.046. 

5. Singh N, Singh N, Kumar Singh S, Kumar 

Singh A, Kafle D, Agrawal N. Reduced 

antioxidant potential of ldl is associated with 

increased susceptibility to ldl peroxidation in 

type ii diabetic patients. Int J Endocrinol 

Metab. 2012;10(4):582-586. doi: 

10.5812/ijem.5029. 

6. World Health Organization. Use of glycated 

hemoglobin (HbA1c) in the diagnosis of 

diabetes mellitus; abbreviated report of a 

WHO consultation. Geneva: WHO; 2011:1-25.  

7. Balducci S, Zanuso S, Cardelli P, Salerno G, 

Fallucca S, Nicolucci A, et al. Supervised 

exercise training counterbalances the adverse 

effects of insulin therapy in overweight/obese 

subjects with type 2 diabetes. Diabetes Care. 

2012;35(1):39-41. doi: 10.2337/dc11-1450. 

8. Bianchi C, Miccoli R. Trombetta M, Giorgino 

F, Frontoni S, Faloia E, et al. Elevated 1-hour 

postload plasma glucose levels identify 

subjects with normal glucose tolerance but 

impaired β-cell function, insulin resistance and 

worse cardiovascular risk profile: the 

GENFIEV study. J Clin Endocrinol Metab. 

2013;98(5):2100-2105. doi: 10.1210/ jc.2012-

3971. 

9. Zhou L, Liu H, Wen X, Peng Y, Tian Y, Zhao 

L. Effects of metformin on blood pressure in 

nondiabetic patients: a meta-analysis of 

randomized controlled trials. J Hypertens. 

2017;35(1):18-26. doi: 

10.1097/HJH.0000000000001119  

10. Oguntibeju OO, Odunaiya N, Oladipo B, 

Truter EJ. Health behaviour and quality of life 

of patients with type 2 diabetes attending 

selected hospitals in south western Nigeria. 

West Indian Med J. 2012;61(6):619-626. doi: 

10.3810/ pgm.2012.09.2601 

11. Yu PC, Bosnyak Z, Ceriello A. The 

importance of glycated hemoglobin (Hb A1c) 

and postprandial glucose (PPG) control on 

cardiovascular outcomes in patients with type 

2 diabetes. Diabetes Res Clin Pract. 

2010;89(1):1-9.  

12. Du W, Liu WY, Wan J, Ma HW, Yang J. An 

evaluation of hemoglobin A1x and blood 

pressure on endothelial function in patients 



IAJPS 2020, 07 (07), 806-810                  Mohsin Javeed et al                   ISSN 2349-7750 

 

 w w w . i a j p s . c o m  

 

Page 810 

diagnosed with type 2 diabetes. J Tongji Univ 

(Med Sci). 2007;28(2):74-77. doi: 

10.3969/j.issn.1008- 0392.2007.02.019. 

13. Chen W, Zhang HM, Chen D, Yang Y. 

Relationship between glycated hemoglobin 

and insulin secretion in T2DM. J Clin Exp 

Med. 2016;15(10):981-983. doi: 

10.3969/j.issn.1671- 4695.2016.10.018. 

14. Jawien J. New insights into immunological 

aspects of atherosclerosis. Pol Arch Wewn. 

2008;118(3):127-131. doi: 

10.20452/pamw.332. 

15. Khan HA, Sobki SH, Khan SA. Association 

between glycaemic control and scrum lipids 

profile in type 2 diabetic patients: HbA1c 

predicts dyslipidaemia. Clin Exp Med. 

2007;7(1):24-29. doi: 10.1007/s10238-007-

0121-3.  

16. Piana A, Are BM, Maida I, Dore MP, Sotgiu 

G, Realdi G, et al. Genotypic characterization 

of clarithromycinresistant Helicobacter pylori 

strains. New Microbiol. 2002;25(2):123-130. 

17. International Expert Committee. International 

Expert Committee report on the role of the 

ALc assay in the diagnosis of diabetes. 

Diabetes Care. 2014;12(6):154-155. 

 


