J. Thi-Qar Sci. Vol.5 (3) Dec./2015

ISSN 1991- 8690 VA4 S AT dgall a8 Al

HbALc as indicator for dyslipidaemia, cardiovascular and atherosclerotic events in
patients with metabolic syndrome
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Abstract

Introduction: HbAlc is well known indicator for control of DM. We try in this study to discuss the relationship
between HbAlc level and some atherosclerotic events and S. lipid abnormalities in patients with metabolic syndrome.
Patients and methods: 226pts involved in this study. Metabolic syndrome was assessed according to the US National
Cholesterol Education Program Adult Treatment Panel 111 (2001) that was modified at 2004 , cross-sectional study
performed in diabetes and endocrine center between 2008-2011. Parameters like Sex, races, age, job, residency,
smoking had been taken into consideration , HbAlc was measured by immunoturbidimetric assay with a Cobra Integra
800 automatic analyzer (Roche Diagnostics, Basel, Switzerland) with a reference value of 4.4-6.0%.

Conclusion: close relationship was found between HbA1c and hypertension, s.cholestrol, s. triglyceride, HDL, s.
VLDL, and LDL and Increasing level of HbAlc was associated with increasing level of s. lipids, cardiovascular risk
factors and severity of metabolic syndrome.
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Introduction:

Diabetes mellitus is a common disease affects 5%
of the world's population and its prevalence is doubling
every generation (1). Diabetes is associated with many
atherosclerotic and cardiovascular risk factors, which
may be present before or after the diagnosis of diabetes
(2) Normally, only a small percentage of hemoglobin in
the blood (4% to 6%) has glucose bound to it(3,4). The
metabolic syndrome (MS) define as a cluster of
diseases, such as hypertension, obesity, dyslipidaemia
and hyperglycemia (5) , some studies discuss the role
between MS and cardiovascular diseases (6,7)other
studies found the relationship between MS and HbAlc
in pre diabetic state.Evidence is accumulating that
macrovascular disease is associated with lesser degrees
of hyperglycemia than microvascular disease (8&9).
Cardiovascular diseases(CVD) can be found in pts with
impaired glucose tolerance (IGT) (10,11).Glycated
haemoglobin (HbA/) is widely accepted as a useful
index of mean blood glucose and therapeutic guideline
of diabetes. HbA;. may predict incident cardiovascular
events, even in individuals without diabetes mellitus
(12-14). Kim et al. have recently reported the
association of HbA;. with metabolic syndrome and
cardiovascular risk in Korean subjects(15). Thus other
pro atherogenic effects of diabetes, rather than levels of
glycaemia, might be related to the vascular
complications of diabetes (16)(17). Recent work
suggests the utility of HbAlc as the predictor of future
risk for diabetes mellitus in diverse ethnic groups.
Several recent studies suggest the use of HbAlc in the
diagnosis of metabolic syndrome. Many researches
have investigated the HbAlc in the diagnosis of MS.

The aim of the study:

We examined the association of HbAlc level with
the MS and to predict the relationship between level of
HbAlc and cardiovascular events and level of S.lipids
in patients with metabolic syndrome, this study was
done in diabetes mellitus and endocrine center in AL
Nasiriya city.

Definitions and diagnosis

Presently there are a couple of sets defining the
criteria for metabolic syndrome, set out by two different
sources — the international diabetes federation (IDF)
and national cholesterol education program(NCEP).
These are very similar and they identify individuals
with a given set of symptoms as having metabolic

syndrome. There are two differences, however: the IDF
state that if BMI > 30 kg/m2, central obesity can be
assumed, and waist circumference does not need to be
measured. However, this potentially excludes any
subject without increased waist circumference if BMI <
30. Conversely, the NCEP definition indicates that
metabolic syndrome can be diagnosed based on other
criteria. Also, the IDF uses geography-specific cut
points for waist circumference while NCEP uses only
one set of cut points for waist circumference regardless
of geography. These two definitions are much more
similar than the original NCEP and WHO definitions.
The NCEP-ATP 11l metabolic syndrome (18)definition
is satisfied when more than three of the following five
criteria are met:

1.Waist circumference: > 90 cm in men, > 80 cm in
women (defined by the Western Pacific Region of
WHO for obesity (WPRO) criteria(25)

2.Hypertriglyceridaemia: > 1.7 mmol/l.

3.Low HDL-C: < 1.0 mmol/l in males and < 1.3
mmol/l in females.

4.Hypertension: > 130/85 mmHg.
5.Fasting hyperglycaemia: > 5.6 mmol/l.

WHO (19)

The world health organization criteria (1999) require
presence of one of:

Diabetes mellitus,

a. Impaired glucose tolerance.

b. Impaired fasting glucose or

c. Insulin resistance.

AND two of the following:

1.Blood pressure: > 140/90 mmHg

2.Dyslipidemia: triglycerides (TG): > 1.695 mmol/L
and high-density lipoprotein cholesterol (HDL-C) <
0.9 mmol/L (male), < 1.0 mmol/L (female)

3.Central obesity: waist:hip ratio > 0.90 (male); > 0.85
(female), or body mass

index > 30 kg/m?

4.Microalbuminuria: urinary albumin excretion ratio >
20 pg/min or

albumin:creatinine ratio > 30 mg/g

American Heart Association/Updated NCEP

There is confusion as to whether, in 2004, the
AHA/NHLBI intended to create another set of
guidelines or simply update the NCEP ATP Il
definition. According to Scott Grundy, University of
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Texas Southwestern Medical School, Dallas, Texas, the
intent was just to update the NCEP ATP Il definition
and not create a new definition:(6,7)

*Elevated waist circumference:

*Men — greater than 40 inches (102 cm)

*Women — greater than 35 inches (88 cm)

*Elevated triglycerides: Equal to or greater than
150 mg/dL (1.7 mmol/L)

*Reduced HDL (“good”) cholesterol:

*Men — Less than 40 mg/dL (1.03 mmol/L)

*Women — Less than 50 mg/dL (1.29 mmol/L)
*Elevated blood pressure: Equal to or greater than
130/85 mm Hg or use of medication for hypertension
*Elevated fasting glucose: Equal to or greater than
100 mg/dL (5.6 mmol/L) or use of medication for
hyperglycemia individuals with metabolic syndrome
seemingly are susceptible to other conditions, notably
polycystic ovary syndrome, fatty liver, cholesterol
gallstones, asthma, sleep disturbances, and some forms
of cancer(20).

Patients and method:

In this retrospective cross-sectional study: 226pts
involved in this study, performed in diabetes and
endocrine center in the period between 2008-2011, all
patients have DM proved after fasting and random
blood sugar. Parameters like Sex, races, age, job,
residency, smoking had been taken into consideration,
past medical, and surgical history, drug history, and
duration of illness, the later was divided in to two
groups more or less than 5 years, the cause of this
division is that most of the complications in insulin
dependent diabetes mellitus (IDDM) occur at period
more than five years but there is no time limit for
complication to occur in NIDDM. Height, weight, and
systolic and diastolic blood pressure were measured.
Blood pressure was measured with a standardized
sphygmomanometer after at least 5 min of rest,
according to the Hypertension Detection and Follow-up
Program protocol. Body mass index (BMI) was
calculated by dividing weight (kg) by height (m)

squared.After a 12-h fast, blood glucose, total
cholesterol, triglyceride, high-density lipoprotein
cholesterol  (HDL-C), low-density lipoprotein-

cholesterol (LDL-C) and VLDL, blood urea and serum
creatinine levels were measured using the hexokinase
method (AU 5400 Autoanalyser; using minividas
instrument (made in Italy). The patients were
investigated for Hb, HbAlc. HbAlc was measured with
high-performance liquid chromatography (HLC-723

G7; Tosoh Corporation, Tokyo, Japan) according to the
standardized Diabetes Control and Complications Trial
assay. GUE was done also for every patient. Body mass
index was divided into five groups (<20, 20-24.9, 25-
29.9, 30-34.9, and >35). HbAlc was divided into three
groups (<7, 7-7.9, >8). History of atherosclerosis
including history of coronary artery disease, CVA,
peripheral arterial insufficiency. Fasting blood samples
were obtained for blood sugar (venous blood samples
taken after overnight fast of a minimum of 8 hrs.). The
kit used for biochemistory was biomerieux (France)
while the kit used for blood sugar was randox,
s.cholestrol and s.triglyceride was bioLABO, other
component of lipid profile had been studied also. 111
patients had metabolic syndrome and 115 had no
metabolic syndrome. Metabolic syndrome was assessed
according to the US National Cholesterol Education
Program Adult Treatment Panel 111 (2001) that was
modified at 2004.(5) HbA;; was measured by
immunoturbidimetric assay with a Cobra Integra 800
automatic analyzer (Roche Diagnostics, Basel,
Switzerland) with a reference value of 4.4-6.0%. The
methodology was aligned with the Diabetes Control
and Complications Trial (DCCT) and National
Glycohemoglobin Standardization Program (NGSP)
standards (9).general urine examination was assessed
and including glycosuria and albuminuria the benefit
from measuring albuminuria is that some studies use it
for definition of metabolic syndrome. The level of
significance was chosen as P < 0.05. All analyses were
carried out with the statistical program SPSS for
Windows v. 7.

Exclusion criteria:

We exclude all patients with anemia, or
hemoglobinopathies because HbAlc is frequently
misleading in patients with some types of anemia and
hemoglobinopathies and there are some problems in
standardization of HbAlc measurement. However, the
worldwide standardization of HbAlc measurement has
significantly reduced the bias between them.

Results:

HbAlc and the patients general parameters:
(table 1)
226 patients included in this study, all of them suffered
from DM. 100(44.2)% patients were male and
126(55.8%) patients were female and we find increase
number of patients with increase level of HbAlc in
both sex (p=0.026). Their age range from 4(1.8%) for
those <15 y to 143(63.2%) for those >45y. Number of



J. Thi-Qar Sci.

Vol.5 (3)

Dec./2015

patients with high level of HbAlc increase with
increasing age (p=0.015).

The relationship between HbAlc and
metabolic syndrome and its parameters:
Hypertension: was taken in consideration as it is one
of the cornerstones of metabolic syndrome definition.
In table3: (71) patients had a history of hypertension
and 155pt were non hypertensive, number of patients
with high level of HbAlc increase gradually in both
groups which was very significant statistically
(p=0.000).
Body mass index: 82(36%)pt had body mass index
more than 30, we can see from the table 4 increase
number of patients with high level of HbAlc with
increase body mass index(p=0.03) which is significant
statistically.
S.triglyceride (table5): number of patients with S
triglyceride level >200mg\dl was 72(31.9%) and those
with level <200mg\dl was 154(68.1%) still with
increase number of patients with high level of HbAlc
in both groups (p=0.001) which is very significant. S.
HDL it is clear from the table 6; there is 135(59.7%)
patients with dangerous lipid <40 for male and <50 for
female. And a good relationship between HbAlc and
HDL as there is increase humber of patient with high
level of HbA1c and bad lipid (p=0.002).
S.cholesterol:  129(57.1%)pt. had  S.cholesterol
>180mg\dl from the whole studied pts.(table 7) and still
there is increase in the number of pts with high levels of
HbAlc in pt with high S.cholesterol and the level of
HbAlc increase gradually. This is statistically
significant(p=0.033).
Metabolic syndrome(table 2): 111(49.1%)pts had
metabolic syndrome, and we can see from the table
there is increase in the number of pts with HbAlc and
metabolic syndrome in steady state which is not very
clear in pts without metabolic syndrome and this is
statistically very significant (p=0.000).
According to the previous studied parameters
S.triglyceride, S.HDL, BMI, hypertension have strong
relationship to HbAlc level and we can see there is a
great relationship between metabolic syndrome and
HbAlc and in relation to HbAlc, the number of pts
increase gradually in all parameters of metabolic
syndrome, and DM become worse and badly controlled.
we can see now in pt with badly controlled DM the
lipid profile, BMI, hypertension become worse also,
and this is can be easily understood with insulin
resistant in metabolic syndrome pt and obesity.

Relationship of HbAlc with other parameters
S.LDL has a significant relationship with HbAlc
(p=0.049)

Albuminuria which is important as it is one of the
parameters in the diagnosis of metabolic syndrome in
some studies like WHO criteria (1999). We study only
the ordinary macro albuminuria because micro
albuminuria need more sophisticated methods and still
we have 20 pts involved with albumin urea and there is
good relationship with HbAlc (p=0.026).

Glycosuria is greatly related to the HbAlc (p=0.0000).
S.VLDL increasing in level in pt with metabolic
syndrome and still a steady increase in HbAlc level can
be seen clearly although the value p=0.063.

We divide the patients according to the type of the
drugs that was used. 29(12.8%) pt use insulin therapy
for their disease, 6(2.7%) on diet control only while the
others, were on oral therapy. 134(59.3%) pts diagnosed
less than five years and 92(40.7%) diagnosed more than
five years as duration of the disease diagnosis and
HbAlc also taken in consideration with increase
number of patients with high level of HbAlc in both
groups (p=0.051). The same results was found with the
UTI (0.000), work (p=0.011),smoking(p=0.061)
although these parameters are not included in the
original subject but by the way we mention them.
17(7.5%) pt had a history of atherosclerosis like CVA,
CHD, or peripheral artery disease. Although few
patients had atherosclerosis still there is good
relationship with HbA1c (p=0.000).

Discussion:

Few studies in the world discuss the relationship
between one or more of the parameters of the metabolic
syndrome with HbAlc and serum lipid abnormalities
but in our studies we discuss all the parameters
collectively.Metabolic syndrome is a collection of
several risk factors all of the share in the development
or exaggeration of atherosclerosis. Diabetes mellitus
form the corner stone of it. Good control DM and
follow up by HbAl1c give a good chance for the other
factors to be controlled also. We find in this study that
there is good relationship between HbAlc level and the
serum level of lipid profiles, therefore, decrease
HbAL1C decreases the level lipid profile, this is also
found in several studies like Singh"s study(21) who
also found the same results, and he concluded that
HbA1c could be used as a predictor for dyslipidaemia
and then cardiovascular diseases.
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In our study we compare levels of HbAlc between
patients who has metabolic syndrome and those without
metabolic syndrome, we find steady increase in its level
indicate those diabetic obese patients with HT,
hypertriglyceridaemia, and decrease HDL had poor
control DM, this can be explained also as patients with
metabolic syndrome usually have insulin resistant .This
picture of dyslipidaemia can be followed up by frequent
checking of HbAlc in addition to lipid profile. this is
also agreed by other studies like Khans et al study(22)
who conclude that HbAlc predict dyslipidaemia. We
discuss also the relationship between level of HbAlc
and history of atherosclerotic complications like
myocardial infarction, cerebrovascular diseases and
peripheral vascular diseases we find strong relationship
between them as it is logical to find these complication
in patients with poor control DM in other words high
HbAlc. this is also found in Yang"s et al (23) who
studied also that HbAlc is a predictor for clinical and
subclinical atherosclerotic complications.
Regarding the body mass index we find bad controlled
DM which is reflected by high level of HbAlc and
increasing body mass index this can be explained by
increase incidence of insulin resistance in those patients
this agree with the previous study by Patiakas, S1;
Charalampous, who discuss the obesitycorrelation
between the glycated hemoglobin (hbalc) level, the
arterial blood pressure (ap) and the body mass index
(bmi) in diabetic patients, and evaluation of its utility
(24). In our study we find good relationship between
elevated HbAlc and high s. triglyceride, this is well
known as elevated blood triglycerides are the most
common lipid (blood fat) disorder in people with pre-
diabetes or diabetes. This is also agreed with Mayo
clinic  proceedings).(25).  Therefore, monitoring
triglycerides is essential in order to avoid the macro
vascular complications - heart attacks, strokes, and limb
amputations in the future.

Conclusion:

1.Good relationship between HbAlc and hypertension,
s.cholestrol, s. triglyceride, HDL, s. VLDL, and LDL
was found

2.HbAlc is good predictor for large body mass
index.

3. Increasing HbAlc was associated with
increasing cardiovascular risk factors, so that
HbAlc might be predictive factor for the future
development of cardiovascular risk factors.

4. Increase in level of HbAlc with increasing
level of serum lipids profile

5. HbAlc can be used as a predictor for the
severity of metabolic syndrome.

6. HbAlc can give a good idea about the early
development of atherosclerotic processes.

7.HbAlc can be changed with change in body
mass index.

8.For every patient with high HbAlc we must
check lipid profile.

(Table 1): Characters of the studied patients

Characters ofthe patients Di=tails of the characters Numbers of the patients
Smx klal=x 100{44.2%|
Farmals 126{558%]
Total no. 226{100%)
Ama Lass than 15 y A{1 8%|
15-45y 79 35%]
Mare than 5y 143{632%]
Dwration of diseas= L=ss than3y 154{535%|
Mare than 5 y=ars 92440 75
Residency Urban 1246{55.8%]
rural 100444.2%)
Wiark Home weorker 123{54.3%|
Employ AT 2085
Free work 55|24.3%|
Smoking Smaker 23{10.755%)
Mat smaoker 203{83.8%|
Hypartansion Hypertansive 71§31 %)
Mot hypertensive 155{58.6%]
Atherosclerosis Atherosclerosis 177 5%
Man atherosdenosis 209 9Z5%]
HbAlc Lass than 7 52{23%]
7-73 28{11 5%
Mare= than 8 1438{655%]
Family history +we 45{13.9%)
—em 181{801%]
Body mass index <20 8{2.7%]
20-243 S50422.1%)
23-233 88{33.95%)
30-3438 48421 %)
=35 34415%j
Type of drugs Oral sulfonylurea drugs 95(42%|
Oral me thonmin 23{10.23%)
Sulfonyluria +metfarmin 73|32.3%)
Insufin therapy 29412 8%}
Diet control only 8{2.7%]|
um +we 72{31.3%)
-em 154{68.1%}
Scholestral =240mg'dl A45{20 5%
130-240mghdl B3{36.7%)
<180mgidl 9742555
Strghycende= = 200 mgidl 72{31.9%]
<200 mstdl 154468.1%)
HDL <40 mgydl m< 50 fi 135{59.7%]
=40 mgdl m]= 50/ 9144035
VLDL =35mgdl S8{43 4%
«35mgdl 128|58.65%]
LDL =130mg'dl B6{38.1%]
<130mgidll 14061.9%]
Type of DM MIDDM 198{88.7%|
IDDM 28{12. 4%
di=t 2(0.9%)
Meztabolic syndrome +we 111{43.1%]
ez 115{50.9%]
Albwminuria +wm 22{9.7%}
ez 204{30.3%|




Dec./2015

J. Thi-Qar Sci.

Vol.5 (3)

Relationship between HbAlc and the patient’s

parameters

(Table 2): Relationship between HbAlc and metabolic

syndrome (p=0.000)

Crosstab
Count
HbAlC
=7 779 =8 Total
MetabolicSyndrome  |metabolicsynd. pt 8 20 83 111
non metabolic synd pt 44 G 65 115
Total 52 26 148 226

(Table 3): Relationship between HT and

Crosstab
Count
HbATC
<7 7-79 =8 Total
HT hypertensive pt 27 9 35 71
not hypertensivept |25 17 113 155
Total 52 26 143 226

(Table 4): Characters of the studied patients

Crosstab
Count
HbA1c
=7 7-7.9 =8 Total
bodyMassindex =20 0 4 51
20-249 |9 7 34 50
25-2049 |25 6 57 23
30-349 9 30 43
=35 4 23 34
Total 52 26 148 226

(Table 5): S.Triglyceride and HbA1c(p=0.001)

Crosstab
Count
HbA1c
=7 7749 =8 Total
Striglyceride |=200mgwdl |7 1 54 72
=200mgidl |45 15 94 154
Total 52 76 145 276
(Table 6): HDL and HbA1c(p=0.002)
Crosstab
Count
HbA1C
=7 7-7.8 =8 Total
HDL =40 m,=50f 22 17 96 135
=40m, =507 30 9 52 91
Total 52 26 148 2286

(Table7): S.Cholestrol and HbAlc(p=0.033)

Crosstab
Count
HbA1C
=7 7-79 =8 Total
S.cholestrol =240ma\d| 10 5 3 46
180-240mgwdl |18 ] 57 83
=180mag\dl 24 13 60 97
Total 52 26 148 226

(Table 8): Atherosclerosis and HbA1c(p=0.000)

Crosstab
Count
HbA1c
=7 7-79 =8 Total
atherosclerosis atherosclerosis M 1 5 17
not atherosclerosis |41 25 143 209
Total 52 26 148 226
(Table 9): VLDL AND HbA1c(p=0.063)
Crosstab
Count
HbA1C
=7 7-7.9 =8 Total
VLDL (=35maidl |21 14 63 98
=35magidl |31 12 25 128
Total 52 26 148 226
(Table 10): LDL and HbA1c(0.049)
Crosstab
Count
HbAlc
=7 7-78 =8 Total
LDL =130magwdl |22 10 54 86
=130magwdl |30 16 94 140
Total 52 26 148 226
(Table 11): Albuminuria and HbA1c (p=0.026)
Crosstab
Count
HbA1c
=7 7-79 =8 Total
albuminUria  |+ve 9 1 12 22
-ve 43 25 136 204
Total 52 26 148 226
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