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ABSTRACT

Objective: To study the correlation of lipid ratios and individual lipid indexes of patients with
type 2 diabetes with glycosylated hemoglobin (HbA,,). Methods: Samples were collected from
128 type 2 diabetic patients (aged 19-90 years; male 72, female 56). The sera were analyzed for
HbA,, total cholesterol (TC), triglycerides (TG), high—density lipoprotein cholesterol (HDL-C)
and low—density lipoprotein cholesterol (LDL-C). According to the HbA,_ level, the patients were
divided into three groups, group A (HbA,, <7%, n=31), group B (7%<HbA,<10%, n=48), and
group C (HbA,, >10%, n=49). The correlation of HbA,_ with lipid ratios & individual lipid indexes
were analyzed. Results: With the increased level of HbA, , LDL-C had a significantly increasing
trend (P<0.05); whereas TC went up with the increased HbA,, without any significant differences
between three groups. There was no significant correlation between HbA, and TG or HDL-C.
With the increased level of HbA,,, TC/HDL-C, LDL-C/HDL-C ratios were gradually increased,
with significant differences among groups (P<0.05). The lipid ratios, especially LDL-C/HDL-C
ratio was more susceptible to impaired lipid metabolism in T2DM patients than individual lipid.
Conclusions: LDL-C/HDL-C ratio is helpful in assessing and reducing the risk of cardiovascular
disease caused by impaired lipid metabolism in type 2 diabetic patients.

1. Introduction

Diabetes is a global disease with rapid increase in both
developed and developing countriesll], especially in China.
Hyperglycemia is one remarkable feature of diabetes
patients. As an important indicator of long—term blood
glucose control, glycosylated hemoglobin(HbA, ) can reflect
cumulative blood glucose for 2—-3 months[2l. Diabetes
Complications and Control Trial has established HbA, as
the gold standard for glycemic control, and proposes HbA,,
at <<7% as critical value for reducing the risk of vascular
complicationsi3l. Elevated HbA,, has been regarded as an
independent risk factor for coronary heart disease(CHD)
in patients with or without diabetes[4l. Ravipati et all5] also
observed a direct correlation between HbA,. concentration
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and the severity of coronary artery disease (CAD) in diabetic
patients.

It is reported that most patients with type 2 diabetes could
have dyslipidemia at varying degrees, characterized by
increased levels of TG and LDL-C and decreased HDL-C.
Giansanti et all6] also observed significantly higher levels of
hypercholesterolemia and hyperlipidemia in type 2 diabetic
patients with cardiovascular disease(CVD) compared to
diabetic patients without CVD, which may elevate the
mortality rate of these patients(7l. At recent years, more data
support that the lipid ratio is more sensitive in reflecting
the morbidity and severity of CHD than individual lipid8.91.
However, little is known about the relationship between
hyperglycemia and lipid ratio levels in type 2 diabetes
mellitus (T2DM) patients.

In this study, we examined the correlation between the
severity of glucose intolerance, which was reflected by
HbA,, level, and blood lipid ratio & individual lipid, to
evaluate which is the most sensitive in predicting risk and
severity of CVD in T2DM patients.
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2. Materials and methods
2.1. Objects

A total of 128 patients with T2DM admitted during January
2010 to July 2010 to our hospital were selected, aged 19-90
years old [(60.05114.58) yrs], including male 72 and female
56. All patients underwent oral glucose tolerance test +
insulin release test and were diagnosed as T2DM. All of them
had no lipid—controlled drug in recent three months.

2.2. Methods and groups

Venous blood samples were collected after at least 8 h
fasting. The sera were analyzed for HbA,, total cholesterol
(TC), triglycerides (TG), high—density lipoprotein cholesterol
(HDL-C) and low—density lipoprotein cholesterol (LDL-C).
HbA,, was measured by micro—column chromatography,
TC and TG by enzymatic method, HDL-C and LDL-C by the
direct method. TG/HDL-C, TC/HDL-C, LDL-C/HDL-C ratios
were calculated, respectively. All patients were categorized
into 3 groups according to their HbA,, level: group A (HbA,,
<7%, n=31), group B (7%< HbA < 10%, n=48), and group
C (HbA,, >10%, n=49). The correlation of lipid ratios and
individual lipid indexes among three groups were analyzed.

2.3. Statistic analysts

The data was analyzed by SPSS16.0 statistical software.
Data are expressed as the mean=4SD. The relation of HbA
and various blood lipid parameters was evaluated by one—
way analysis of variance (ANOVA). P <0.05 was considered

as slatistically significant.

3. Results

3.1. Correlations between blood individual lipid indexes and

HbA,,

TC was gradually increased as increasing HbA, ; however,
there was no significant correlation between TC and HbA

Table 1

Correlations between blood individual lipid indexes and HbA,,.
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(Table 1) (F=2.738, P=0.069). LDL-C was increased as
increasing HbA, , and there was a significant correlation
between HbA, and LDL-C (F=4.300, P=0.016). HbA,_ did not
show any significant correlation with TG (F=1.133, P=0.325),
or HDL-C (F=1.827, P=0.165).

3.2. Correlations between blood lipid ratio and HbA,,

HbA,, and TG/HDL-C ratio did not show any significant
correlation with HbA (Table 2) (F=1.213, P=0.301). With
the increased level of HbA,,, TC/HDL-C and LDL-C/HDL-C
ratio showed a definite increasing trend, and there was a
significant correlation between HbA, and TC/HDL-C ratio
(F=3.326, P=0.039). LDL-C/HDL-C ratio was also gradually
increased which had significant correlation with HbA,,
(F=6.284, P=0.003). The lipid ratios, especially LDL-C/HDL-C
ratio was more susceptible to impaired lipid metabolism in
T2DM patients than individual lipid.

4. Discussion

We observed significant correlation between HbA | and
LDL-C in diabetic patients, which is in agreement with the
findings of several other investigators who also reported
significant correlations between HbA, and individual
blood lipidi1o.11l. However, we did not observe significant
correlation of HbA , with TG, TC or HDL-C. Diabetic patients
with poor glycaemic control exhibited a significant increase
in TC/HDL-C and LDL-C/HDL-C ratios, especially in LDL-C/
HDL-C ratios. The result of this study clearly showed that
the control of impaired glycaemic which is defined by HbA
was proportionally related with degree of dyslipidemia,
including LDL-C, TC/HDL-C and LDL-C/HDL-C ratios,
especially LDL-C/HDL-C ratio. The reason maybe because
that the change of ratios is earlier than individual lipid,
especially in patients with normal blood lipid.

CVD is the main cause for mortality and disability in
individuals older than 65 years, despite the progressive
decline in the incidence of CVD since 1970s[12l. Therefore,
prevention of CVD is essentiall13]. It is reported that T2MD
patients had increased susceptibility to vascular disease

Group TG(mmol/L) TC(mmol/L) HDL-C(mmol/L) LDL—-C(mmol/L)
A 1.64+1.26 4254+1.20 1.32+£0.52 2.23+0.99

B 1.62+0.80 4434147 1.1540.31 2.77+1.15

C 2.01+1.87 491+1.31 1.24+0.39 2.98+1.16
Table 2

Correlations between blood lipid ratio and HbA ..

Group TG/HDIL-C TC/HDL-C L.DL.-C/HDL-C

A 1.57+1.49 347+1.22 1.81+0.89

B 1.50+0.83 4.03+1.06 2.47+0.83

C 2.02+42.42 4.23+1.52 2.54+1.09
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associated with LDL-C[14]. To the contrary, Cardenas et all!5]
found that HDL-C level was a major and independent risk
factor, and had more relationship with the development
of CAD than total cholesterol and LDL-C level. Elizabete
et all16] also reported that low HDL-C was a risk factor for
CVD of the elder, whereas LDL-C showed no significant
association with the development of CVD.

In recent, more data support that lipid ratio is more
sensitive in reflecting the morbidity and severity of
CHD than individual lipidi8.9l. Blood lipid ratio is more
meaningful than individual blood lipid level in judging
the severity of CADI!7l. Pan et all!8] showed lipid ratio is
more meaningful in the early prevention and diagnosis of
CHD than the individual serum lipids. LDL-C/HDL-C ratio
is increased more obviously than other lipid indicators in
T2DM patientscomplicated with CADI191. Shai et all8] reported
TC/HDL-C, LDL-C/HDL-C and apo B/apo A ratios are more
susceptible to increased cardiovascular mortality than
individual blood lipid, and they deemed that ratios have the
effect of inducible-arteriosclerosis and anti—arteriosclerosis.
In conclusion, most patients with type 2 diabetes have
dyslipidemia to varying degrees. With the increased levels
of HbA , dyslipidemia become more severe. Compared
with individual lipid indexes, the changes of lipid ratio can
reflect impaired lipid metabolism at earlier stage, and the
most sensitive indicator is LDL-C/HDL-C ratio. Thus, LDL-C/
HDL-C ratio is helpful in assessing and reducing the risk of
cardiovascular disease due to impaired lipid metabolism in
type 2 diabetic patients.

Conflict of interest statement

We declare that we have no conflict of interest.

References

[1] Berry C, Tardif JC, Bourassa MG. Coronary heart disease in
patients with diabetes: part I : recent advances in prevention and
noninvasive management. J Am Coll Cardiol 2007; 49: 631-642.

[2] Khan HA, Sobki SH, Khan SA. Association between glycaemic

control and serum lipids profile in type 2 diabetic patients: HbA,,

predicts dyslipidaemia. Clin Exp Med 2007; 7: 24-29.

Rohlfing CL, Wiedmeyer HM, Little RR, England JD, Tennill A,

Goldstein DE. Defining the relationship between plasma glucose

—
(O8]
—_

and HbA,: analysis of glucose profiles and HbA,, in the diabetes
control and complications trial. Diabetes Care 2002; 25: 275-278.
[4] Selvin E, Coresh J, Golden SH, Brancati FL, Folsom AR, Steffes
MW. Glycemic control and coronary heart disease risk in persons
with and without diabetes: the atherosclerosis risk in communities

study. Arch Intern Med 2005; 165: 1910-1916.

471

[5] Ravipati G, Aronow WS, Ahn C, Sujata K, Saulle LN, Weiss MB.
Association of hemoglobin A, level with the severity of coronary
artery disease in patients with diabetes mellitus. Am J Cardiol
2006; 97: 968-969.

[6] Giansanti R, Rabini RA, Romagnoli F, Fumelli D, Sorichetti P,
Boemi M, et al. Coronary heart disease, type 2 diabetes mellitus
and cardiovascular disease risk factors: a study on a middle—aged
and elderly population. Arch Genontol Geriatr 1999; 29: 175-182.

[7] Sultan A, Thuan JF, Avignon A. Primary prevention of
cardiovascular events and type 2 diabetes: should we prioritize our
interventions? Diabetes Metab 2006; 32: 559-567.

[8] Shai I, Rimm EB, Hankinson SE. Multivariate assessment of
lipid parameters as predictors of coronary heart disease among
postmenopausal women potential implications for clinical
guideline. Circulation 2004; 110: 2824-2830.

[9] Ridker PM, Rifai N, Cook NR. Non HDL cholesterol,
apolipoproteins A I and B100, standard lipid measures, lipid
ratios, and CRP as risk factors for cardiovascular disease in
women. JAMA 2005; 294: 326-333.

[10]Chan WB, Tong PC, Chow CC. Triglyceride predicts
cardiovascular mortality and its relationship with glycemia and
obesity in Chinese type 2 diabetic patients. Diabetes Metab Res
Rev 2005; 21: 183-188.

[11]Faulkner MS, Chao WH, Kamth SK. Total homocysteine, diet
and lipid profiles in type 1 and type 2 diabetic and non—diabetic
adolescents. J Cardiovasc Nurs 2006; 21: 47-55.

[12]WHO. Global survey on geriairics in the medical curriculum.
Geneva: WHO; 2002.

[13]Fitchett D. Lipid management"Who screen? Who to treat? Geriatr
Aging 2005; 8: 21-28.

[14]Nasri H, Yazdani M. The relationship between serum LDL-
cholesterol, HDL—cholesterol and systolic blood pressure in
patients with type 2 diabetes. Kardiol Pol 2006; 64: 1364-1368.

[15]Cardenas GA, Lavie CJ, Milani RV. Importance and management
of low levels of high—density lipoprotein cholesterol in older
adults. Part I: Role and mechanism. Geriair Aging 2004; 7: 40—
44.

[16]de Freitas EV, jo Brandado AA, Pozzan R, Magalhades ME,
Flagvia Fonseca, Pizzi O, et al. Importance of high—density
lipoprotein—cholesterol (HDL-C) levels to the incidence of
cardiovascular disease (CVD) in the elderly. Arch Gerontolo Geri
2011; 52: 217-222.

[17]Wang DQ, Wang GZ, Li YP, Lou L, Gao H, Cui CC. Correlation
of individual blood lipid and blood lipid ratio with severity of
coronary artery disease. J Xi‘an Jiaotong Univ (Medical Sct) 2007,
28: 259-262.

[18]Pan AM, Tao Z. The clinical value of part of the lipid ratio test on
right coronary artery disease in patients. J Clin & Exp Med 2009;
8: 14-15.

[19]Asztalos BF, Roheim PS, Milani RL. Distribution of apoA-
I"containing HD L subpopulations in patients with coronary heart

diseasa. Arterioscler Thromb Vase Biol 2000; 20: 2670-2676.



