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ABSTRACT

AIM: The aim of this study is to examine the relation between gly-
cated haemoglobin (HbAlc) and complexity of coronary artery le-
sion.

METHODS: This study enrolled 80 diabetic patients who underwent
their first elective coronary angiography and had their HbAlc levels
measured at Menoufia University Hospital between September 2015
and September 2016.

The complexity of the coronary artery lesions were evaluated using
syntax score. Logistic regression and correlation coefficient were
used to analyze the association between the measured HbAlc levels
and syntax score.

RESULTS: Eighty diabetic patients with a mean age 60 + 8.1 years
underwent elective coronary angiography with pre-procedural mea-
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surement of HbAlc were included. Increased and a higher HbAlc
levels were significantly associated with a higher syntax score (p
value < 0.001). After adjustment of age, gender, smoking, hyperten-
sion, dyslipidaemia and duration of diabetes, it was found that a
higher HbA ¢ levels were able to independently predict patients with
intermediate or high syntax score (> 18).

CONCLUSION: The complexity of coronary artery lesions was sig-
nificantly correlated with HbAlc among diabetic patients. A higher
HbA Ic value is an independent predictor of the complexity of coro-
nary lesions.

Key words: Glycated haemoglobin; Coronary artery; Lesion;
Diabetes

© 2018 The Author(s). Published by ACT Publishing Group Ltd. All
rights reserved.

Emara AA, Samy NI, Hammad AA. Relationship between Glycated
Haemoglobin and Complexity of Coronary Artery Disease in
Diabetic Patients. Journal of Cardiology and Therapy 2018; 5(1):
693-696 Available from: URL: http://www.ghrnet.org/index.php/jct/
article/view/2122

INTRODUCTION

Diabetes mellitus (DM) is an important risk factor for coronary heart
diseasel'), and it is associated with a high prevalence of coronary ar-
tery disease (CAD) and an unfavorable prognosis®.

Glycated hemoglobin (HbA1c) reflects the average blood glucose
concentrations over the preceding 2 to 3 months. Compared with
the fasting blood glucose test, HbAlc has several advantages: it has
higher repeatability”®, can be assessed in the non-fasting state, and
the committee highlighted that HbA lc is a more convenient test, with
less biological variability and greater stability!*.

Glycated hemoglobin (HbA1c) has been established as a risk fac-
tor for developing microvascular angiopathies in patients with DM.
However, the relationship between HbAlc, and severity of coronary
artery disease (CAD), and coronary perfusion in DM patients has not
yet been clarified®.

HbAlc level is utilized clinically as an indicator of the adequacy
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of glycemic control over several months prior to testing. Thus, it is
measured to reflect the effectiveness of long-term glucose control
in diabetic patients. The American Diabetes Association has recom-
mended that an HgbA 1c breakpoint of 7% would realize the greatest
cardiovascular benefit®. HbAlc levels may be of prognostic value
regarding future cardiovascular disease. Several previous studies
have demonstrated positive correlations of HbA 1¢ with mortality and
even subclinical cardiovascular disease in subjects without a history
of diabetes!".

The risk of microvascular complications rises exponentially rather
than linearly as HbA lc increases. Conversely, each 1% reduction in
HgbAlc has been shown to be associated with a 37% decrease in
risk for microvascular complications and a 21% decrease in the risk
of any end point or death related to diabetes™. Selvin et a/®’ dem-
onstrated that the HbAlc was also a strong predictor of future DM,
cardiovascular disease and all cause of mortality.

The Syntax score is an angiographic grading system based on
the severity and complexity of the characteristics of coronary artery
lesions!"”. This system is widely accepted as a CAD complexity
marker, and its prognostic value has been demonstrated in different
clinical situations, and patients with the higher Syntax score have
significantly more major adverse cardiovascular events (MACE)!'!.,

PATIENTS AND METHODS

Study population

This is a prospective randomized study that was done in the period
from September 2015 to September 2016 at Menoufia University
Hospital after taking a written informed consents from all patients.

The study included 80 diabetic patients presented to the cath lab
for elective coronary angiography who either had previous docu-
mented acute coronary syndrome or patients with symptoms and
investigations suggestive of ischemic heart disease (IHD), like ST
changes in ECG, wall motion abnormality in echo or positive stress
testing. Patients were subjected to elective coronary angiography
to assess suspected coronary artery lesion. Patients with history of
coronary revascularization, heart failure, moderate to severe valvular
heart disease and congenital heart disease were excluded from this
study. All patients were subjected to full history taking including per-
sonal history and risk factors profile. Thorough clinical examination
with local cardiac examination to assess HbAlc, a 5 mL of venous
blood was withdrawn from each patient with EDTA purple-toped an-
ticoagulant then sample was paced in biohazard bag and HbA1c level
was measured by immunoassay technique.

From the baseline diagnostic angiogram, each coronary lesion
producing > 50% diameter stenosis in vessels > 1.5 mm had been
scored separately and added together to provide the overall Syntax
score, which had been calculated using the Syntax score algorithm!'?),
Syntax score was used to evaluate the complexity of coronary artery
lesions. According to Syntax score patients were divided into three
groups. Group I (High Syntax score > 27), Group II (moderate Syn-
tax score 18-27), and Group III (low Syntax score < 18).

Statistical analysis

Collected data was presented as mean + SDs, and compared by the
students test. The categorical variables were presented as propor-
tions (percentages). Univariate, multivariate regression analysis and
correlation coefficient were performed to evaluate the relationship
between HbA 1¢ and severity of coronary artery lesion (syntax score).
Statistical analysis was performed using SPSS software version 20. P
value < 0.05 was considered significant.
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RESULTS

Of the 80 patients included in this study mean age was 60 + 8.1 years
and 28 of them were females, 30 patients were smokers, 26 patients
hypertensives, 20 patients had dyslipidaemia and 35 patients were
on insulin others were on oral hypoglycaemics as shown in (Tables 1
and 2).

This study revealed that there was a significant positive correla-
tion between HbAlc level and syntax score (» = 0.95, p < 0.001) as
shown in Figure 1.

There was a highly significant difference in HbAlc level (p <0.001)
among the three groups where group III patients with high Syntax
score (> 27) had a higher levels of HbAlc than Group II patients
with moderate Syntax score (18-27) and Group III patients with low
syntax score (< 18). In addition the higher Syntax score category was
significantly associated with age, smoking, hypertension, dyslipid-
emia, duration of diabetes and random blood sugar. (Tables 3 and
4). Using multivariate regression analysis, our study revealed that
HbAlc was found to be an independent predictor of complexity of
coronary artery lesion in diabetic patients (Table 5).

DISCUSSION

Diabetes mellitus is a known risk factor of coronary artery disease
(CAD). Cardiovascular disease is the leading cause of death in DM
patients. Antecedent to and associated with epicardial coronary artery
stenosis, DM patients develop abnormal micro vascular function in
systemic circulatory beds, including those of the myocardium™. In
light of the severity of coronary artery disease in diabetic patients it
is necessary to take measures that prevent or delay it. Tight control of
diabetes to decrease the level of HbAlc should be weighed against
the disabling hypoglycaemia especially in older patients. The main
finding in our study was that HbAlc was associated with coronary le-
sion complexity in diabetic patients. Previous studies had showed an
association between elevated cardiovascular risk and elevated HbAlc
levell, independent of other risk factors. HbAlc level is utilized
clinically as an indicator of the adequacy of glycemic control over
several months prior to testing. Thus, it is felt to reflect the effective-
ness of long-term glucose control in diabetic patients. The American
Diabetes Association has recommended that an HbA 1¢ breakpoint of
7% would realize the greatest cardiovascular benefit!'l.
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HbAlc levels may be of prognostic value with regard to future
cardiovascular disease. Several previous studies have demonstrated
positive correlations of HbAlc with mortality and even subclinical
cardiovascular disease in subjects without a history of diabetes.

Table 1 Descriptive analysis of studied population regarding smoking,
hypertension, dyslipidemia and Insulin injection among diabetic patients.

Characteristics of studied patients

Variables

No %
Current smoking status 30 37.5
Hypertension 26 32.5
History of dyslipidaemia 20 25
History of ACS 33 41
Insulin treatment 35 44

ACS: Acute Coronary Syndrome.

Table 2 Descriptive analysis of studied population (mean, SD, median
and range) regarding age, duration of DM, Random Blood Sugar(RBS),
HbA1c and Syntax score .

Variables Mean = SD | Median Range
Age/years 60 £8.1 60 (45-78)
Duration of diabetes/years 14+73 135 (3-30)
Random blood sugar mg/dL 300.9 + 63 271 (220-420)
HbAlc 11.4+1.55 11.7 (8.2-14.6)
Syntax score 20+7.8 19 (8-39.5)

HbA1c: glycated haemoglobin.

Table 3 Mean and standard deviation of HbAlc Regard Syntax score.

Syntax Group I Groupll Group IIT

score (high >27) (Moderate (18-27) (low <18) F| P
groups |No.| Mean + SD | No.| Mean * SD | No. [Mean * SD

HbAlc | 16 | 13.5+049 | 30 | 12+0.58 | 34 | 9.9+0.89 |145|0.001

SD: standard deviation; f: f test; value p: probability value; HbAlc:
glycated haemoglobin.

Table 4 Correlation between Syntax score and HbAlc, lipid profile, age,
duration of disease and random blood sugar.

Syntax score Correlation coefficient (r) P
HbAlc 0.95 0.000
Total cholesterol 0.78 0.000
LDL 0.86 0.000
Triglycerides 0.36 0.001
Age 0.81 0.001
Duration of DM 0.87 0.022
RBS 0.92 0.01

HbA1lc: glycated haemoglobin; RBS: random blood sugar; LDL: Low
Density Lipoprotein.

Table 5 Multi-linear regression illustrates predictor factors for multiple
arterial affection of diabetic patients (Syntax score).

Unstandardized Standardized

Coefficients Coefficients T P

B SE Beta
(Constant) | -28.651 2.858 -10.02 0
HbAlc 2.607 0.389 0.517 6.706 0.000
Age 0.109 0.046 0.113 2.403 0.019
Duration 0.112 0.062 0.104 1.793 0.077
E;‘;fi"smugar 0036 | 0.008 0.289 456 0.01
LDL 0.047 0.012 0.205 4.023 0.000

SE: standard error; t: t test; value p: probability value; HbAlc: glycated
haemoglobin; RBS: random blood sugar; LDL: Low Density Lipoprotein.
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In our study, we found that HbAlc was an independent predictor of
the prevalence of complex coronary artery lesions (Syntax score >18)
in diabetic patients. We established that the HbAlc level was signifi-
cantly associated with complexity of coronary lesions independent of
age, gender, smoking and other risk factors such as hypertention and
dyslipidaemia. Even after adjustment of other risk factors, HbAlc
level was still significantly correlated with Syntax score. The mul-
tivariate regression analysis showed that HbAlc was independently
associated with Syntax score. So our study demonstrated that HbAlc
can be a predictor of severity of coronary lesions in diabetic patients.
Also the patients with low HbAlc had lower risk of complexity of
coronary lesions, so diabetic patients should pay more attention to
their blood glucose levels and should keep their HbAlc near the
control levels. Improvement in glycaemic control results in better and
favorable prognosis of clinical outcomes, as suggested by this study.

Limitation of this study was that patients with history of PCI or
CABG were excluded, so our findings may not apply to these sub-
jects who represent more severe cases. Also we did not consider
obesity, glomerular filtration rate and cerebrovascular diseases which
were associated with burden of atherosclerosis. This study is a single
center study and multicenter studies are needed to support our find-
ings.

In conclusion, HbAlc was significantly correlated with the com-
plexity of coronary artery lesions in diabetic patients. Also HbAlc
value was found to be an independent predictor of complexity of
coronary artery lesions even after adjusting other risk factors. Good
control of HbAlc level is important for improving the clinical out-
come in diabetic patients.

REFERENCES

1. Silbernagel G, Rosinger S, Grammer TB, Kleber ME, Win-
kelmann BR, Boehm BO, Mirz W. Duration of type2 diabetes
strongly predicts all-cause and cardiovascular mortality in people
referred for coronary angiography. Atherosclerosis 2012; 221:
551-557. [DOI:10.1016/j.atherosclerosis.2012.01.011] Epub 2012
Jan 11.

2. Saleh N, Petursson P, Lagerqvist B, Skuladottir H, Svensson A,
Eliasson B, Gudbjornsdottir S, Eeg-Olofsson K, Norhammar A.
long-term mortality in patients with type 2 diabetes undergoing
coronary angiography: the impac of glucose-lowering treat-
ment. Diabetologia 2012; 55: 2109-2117. [PMID: 22566103];
[DOI:10.1007/s00125-012-2565-2565-6] Epub 2012 May 8.

3. Selvin E, Crainiceanu CM, Brancati FL, Coresh J. Short-term
variability in measures of glycaemia and implications for the clas-
sification of diabetes. Arch Intern Med 2007; 167: 1545-1551.
[DOI: 10.1001/archinte.167.14.1545]

4.  The International Expert Committee. International Expert Com-
mittee report on the role of the A1C assay in the diagnosis of dia-
betes. Diabetes Care 2009; 32: 1327-1334. [DOI: 10.2337/dc09-
9033]

5. Oh HG, Rhee EJ, Kim TW, Lee KB, Park JH, Yang KI, Jeong D,
Park HK. Glycated hemoglobin is associated with the complexity
of coronary artery disease, even in non-diabetic adults. J Athero-
scler Thromb 20125 19: 1066-1072. [DOI: 10.5551/jat.13722]

6. American Diabetes Association.Diabetes Care, suppl. American
Diabetes Association: Clinical Practice. 2006; 29.1 (Jan 2006):
S43-8.

7. Levitan EB, Liu S, Stampfer MJ, Cook NR, Rexrode KM, Ridker
PM, Buring JE, Manson JE. (2008) HbAlc measured in stored
erythrocytes and mortality rate among middle-aged and older
women. Diabetologia 2008; 51: 267-275. [DOI: 10.1007/s00125-
007-0882-y]

8. Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull



Emara AA et al. Glycated heamoglobin and coronary artery disease in diabetes

11.

12.

CA, Hadden D, Turner RC, Holman RR. Association of glycaemia
with macrovascular and microvascular complications of type 2
diabetes (UKPDS 35):prospective observational study. BMJ. 2000
Aug 12; 321 (7258): 405-12. [PMD: 10838048]

Selvin E, Steffes MW, Zhu H, Matsushita K, Wagenknecht L,
Pankow J, Coresh J, Brancati FL. Glycated hemoglobin, diabetes,
and cardiovascular risk in nondiabetic adults. N Engl J Med 2010;
362: 800-811. [DOI: 10.1056/nejmoa0908359]

Serruys PW, Morice MC, Kappetein AP, Colombo A, Holmes
DR, Mack MJ, Stahle E, Feldman TE, van den Brand M, Bass EJ,
Van Dyck N, Leadley K, Dawkins KD, Mohr FW. Percutaneous
coronary intervention versus coronary-artery bypass grafting for
severe coronary artery disease. N Engl J Med 2009; 360: 961-972.
[DOI: 10.1056/nejmoa0804626]

Serruys PW, Onuma Y, Garg S, Vranckx P, De Bruyne B, Morice
MC, Colombo A, Macaya C, Richardt G, Fajadet J, Hamm C,
Schuijer M, Rademaker T, Wittebols K, Stoll HP. 5-year clinical
outcomes of the ARTS II (Arterial Revascularization Therapies
Studyll) of the sirulimus-eluting stent in the treatment of patients
with multivessel de novo coronary artery lesions. J Am Coll Car-
diol 2010; 55: 1093-1101. [DOI:10.1016/j.jacc.2009.11.049]
Valenta I, Dilsizian V, Quercioli A, Schelbert HR, Schindler TH.
(2012) The influence of insulin resistance , obesity and diabetes

696

14.

15.

mellitus on vascular tone and myocardial blood flow. Curr Cardiol
Rep. 2012 Apr; 14(2): 17-25. [PMID: 22205177]; [DOI:10.1007/
s11886-011-0240-z.Review.

McNeely MJ, McClelland RL, Bild DE, Jacobs DR Jr, Tracy RP,
Cushman M, Goff DC Jr, Astor BC, Shea S, Siscovick DS. The
association between AIC and subclinical cardiovascular disease:
the multi-ethnic study of atherosclerosis. Diabetes care 2009; 32:
1727-1733. [DOI:10.2337/dc09-0074]

Sarwar N, Aspelund T, Eiriksdottir G, Gobin R, Seshasai SR,
Forouhi NG, Sigurdsson G, Danesh J, Gudnason V. Markers of
dysglycaemia and risk of coronary heart disease in people without
diabetes: Reykjavik prospective study and systemic review. PLoS
Med 2010; 25 7:¢1000278. [DOI:10.1371/journal.pmed.1000278]

Gerstein HC, Swedberg K, Carlsson J, McMurray JJ, Michelson
EL, Olofsson B, Pfeffer MA, Yusuf S. The hemoglobin Alc level
as a progressive risk factor for cardiovascular death, hospitaliza-
tion for heart failure, or death in patients with chronic heart fail-
ure: an analysis of the Candesartan in Heart failure: Assessment
of Reduction in Mortality and Morbidity (CHARM) program.
Arch Intern Med. 2008 Aug 11; 168(15): 1699-704. [DOI:10.1001/
archinte.168.15.1699]

Peer Reviewer: Chaoneng Wu



