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Importance of high-density lipoprotein cholesterol levels
in elderly diabetic individuals with type IIb dyslipidemia:
A 2-year survey of cardiovascular events
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Aim: The risk factors for ischemic heart disease (IHD) or cerebrovascular accident (CVA) in elderly diabetic
individuals with type IIb dyslipidemia are not fully known. Therefore, we investigated the relationship between lipid
levels and IHD and CVA. in diabetic individuals with type IIb dyslipidemia.

Method: The Japan Cholesterol and Diabetes Mellitus Study is a prospective cohort study of 4014 type 2 diabetic
patients (1936 women; age 67.4+ 9.5 years). The primary end-points were the onset of IHD or CVA. Lipid and
glucose levels, and other factors were investigated in relation to the occurrence of IHD or CVA. A total of 462
participants were included in the group of patients with type IIb dyslipidemia.

Results: The 462 diabetic participants with type IIb dyslipidemia were divided into those who were aged <65 years,
65-74 years and >75 years (n =168, 190 and 104, respectively). High-density lipoprotein cholesterol (HDL-C) and
low-density lipoprotein cholesterol/HDL-C were significantly associated with the risk of cardiovascular events in
diabetic individuals with type IIb dyslipidemia who were aged <65 years, and HDL-C and diastolic blood pressure was
significantly associated with cardiovascular events in patients aged 6574 years. Non-HDL-C was not significantly
associated with the risk of cardiovascular events. Multiple regression analysis showed that lower HDL-C was
significantly associated with the risk of cardiovascular events in diabetic individuals with type IIb dyslipidemia who
were aged <65 years and 65-74 years.

Conclusions: Lower HDL-C was an important risk factor for cardiovascular events in diabetic individuals with type
[Ib dyslipidemia who were aged <75 years. Geriatr Gerontol Int 2014; 14: 806-810.

Keywords: cerebrovascular accident, elderly type 2 diabetes, hwh—denmty lipoprotein cholesterol, ischemic heart
disease, type IIb dyslipidemia.

Introduction

Accepted for publication 1 September 2013. Investigators in Western countries have reported that
patients with both hypercholesterolemia and type 2 dia-
betes have a higher risk of coronary events than patients
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accident (CVA) in patients with type. 2 diabetes is
reported to be high in Japan.? However, risk factors for
IHD or CVA in elderly diabetic individuals with hyper-
cholesterolemia are not fully known.

Many lines of evidence show that low-density
lipoprotein cholesterol (LDL-C) is an important risk
factor for cardiovascular disease (CVD; CVD =IHD +
CVA),** but it is still debatable whether plasma triglyc-
eride (TQG) levels are associated with the occurrence of
CVD. However, recent reports have shown that plasma
TG levels are an independent risk factor for coronary
artery disease (CAD).>** In addition, non-fasting TG
levels have been shown to be associated with CAD and
stroke 31 Despite the accumulating evidence against
LDL-C and TG, few reports have addressed the effect
of type IIb dyslipidemia on cardiovascular disease.
We considered the fact that elevated LDL-C and TG
along with an increase in atherogenic lipoproteins, such
as small and dense LDL, are found in type Ilb
dyslipidemia, and that this type of dyslipidemia is often
associated with type 2 diabetes. It is important to note
that when investigating diabetic individuals with type ITb
dyslipidemia, there is a synergistic effect of type 2 dia-
betes and dyslipidemia. This effect might pose a larger
risk factor for CVD, but few reports have addressed this
association. '

Few data were available for the elderly diabetic indi-
viduals with type IIb dyslipidemia.® Therefore, it is
worthwhile to analyze the data from the Japan Choles-
terol and Diabetes Mellitus investigation (Japan-CDM],
which is a nationwide observational cohort study of a
large number of diabetic individuals who were treated in
clinical practice. It was designed to assess the relation-
ship between lipid levels and the incidence of CVD in
Japanese diabetic individuals.""™* We investigated the
relationship between lipid levels, IHD and CVA in dia-
betic individuals with type IIb dyslipidemia in the
present study.

Methods

Data source

The Japan Cholesterol and Diabetes Mellitus Study
is a single-center prospective cohort study comprising
4014 Japanese diabetic individuals on a consecutive
outpatient basis who were recruited between September
2004 and March 2005 (1936 women; age 67.4+9.5
years {range 35-83 years]) from 40 Japanese hospitals.
" Patients with coronary artery disease, which was defined
as previous myocardial infarction, coronary intervention
or confirmed angina pectoris and recent stroke, who
had been admitted within the past 24 months were
excluded. Follow-up information was available for
98.2% and 92.3% of patients enrolled in the first
and second years, respectively. Patients were divided

© 2013 Japan Geriatrics Society
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into those who were aged <65 years, 65-74 years
and <75 years (n = 1267, 1731 and 1016, respectively).
The primary end-points were onset of [HD or CVA.
Plasma lipid, glucose, glycated hemoglobin (National
Glycohemoglobin Standardization Program) and other
relevant levels were measured annually. Lipid and
glucose levels, and other factors were investigated in
relation to occurrence of IHD or CVA"'™

From this study, we investigated patients with type IIb
dyslipidemia. Patients with type IIb dyslipidemia were
defined by having both TG 2150 and LDL-C >2120. A
total of 462 participants were included in the patient
group showing type IIb dyslipidemia. The study was
approved by institutional review boards and by the
safety monitoring board. All events were confirmed
annually by the organizing committee. The guidelines
of the Japan Atherosclerosis Society (2002), stating that
LDL-C should be <120 mg/dL and high-density lipo-
protein cholesterol (HDL-C) >40 mg/dL in diabetic
individuals, and the American Diabetes Association cri-
teria for diagnosis of type 2 diabetes were used.

Statistical analysis

Results are presented as means£SD. All statistical
analyses were carried out using JMP software (SAS Insti-
tute, Cary, NC, USA). Incidences were analyzed in rela-
tion to risk factors. Univariate and multiple logistic
regression analysis were used. We included both SBP
and DBP in the same multivariable model, because sys-
tolic hypertension is very often observed in the elderly,
and those variables did not show a strong correlation in
the present study (r=0.48). Values of P<0.05 were
considered significant.

Results

The characteristics of the 462 participants are shown in
Table 1. The mean age was 67.4 £ 9.5 years, and 52.2%
of participants used antihyperlipidemic agents. The 462
participants with type IIb dyslipidemia were divided into
those who were aged <65 years, 65-74 years and <75
years (n=168, 190 and 104, respectively). IHD and
CVA occurred in 1.6 and 1.4% of participants, respec-
tively, over a 2-year study period. The occurrence of
IHD and CVA in participants with type IIb dyslipidemia
was 2.4 and 1.7%, respectively. Participants with type
Ib dyslipidemia macde up a higher proportion of occur-
rence of cardiovascular events (Fig. 1). The relationship
between IHD or CVA and background factors, such as
LDL-~C levels, in each age-group was analyzed by uni-
variate logistic regression. Lower HDL-C was signifi-
cantly associated with a risk of cardiovascular events in
diabetic individuals with type IIb dyslipidemia aged <65
years and 65~74 years (Fig. 2a). Higher diastolic blood
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Table1 Clinical béckground of diabetic patients with type IIb dyslipidemia

Total <65 years 65~74 years 275 years
(n=168) (n=190) (n = 104)

Age 66.4+10.6 54.8+7.2 70.0 £2.77 78.6 £3.18
Sex ratio (m/f) 0.99 1.46 0.87 0.66
SBP (mmHg) 136.9+18.3 133.8 £17.6 138.0+18.4 139.9+£18.8
DBP (mmHg) 75.7+£11.3 78.5 +£10.5 74.3+11.8 73.5+10.8
LDL (mg/dl) 145.6 £24.1 150.1 £ 26.1 145.1 £ 24.8 139.0+ 16.7
HDL (mg/dl) 46.8+11.6 47.6 £11.2 46.8 £12.8 45.7+10.2
LDL-C/HDL-C 34+24 34+1.8 3.6+3.3 3.2+0.9
Non-HDL-C (mg/dL) 187.1+£29.8 194.0 £31.1 185.6 £ 31.6 178.7 £ 20.5
TG (mg/dL) 211.8+65.1 227.5 £79.5 204.4 + 55.1 199.6 £49.9
HbAlc (%) 7.86+1.38 7.96 +1.54 7.74+1.29 7.91+1.25
Antihyperlipidemic agents (%) (52.2) (60.1) (51.6) (40.4)

DBP, diastolic blood pressure; HbAlc, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; SBP, systolic blood pressure; TG, triglycerides.

aType I b dyslipidemia
_ OThe entire study

. . Z
) O 7
o & o
L8 o/\ &

&

Figure1 A 2-year survey of cardiovascular events in each
generation’s type IIb dyslipidemia and of the entire study.
CVA, cerebrovascular accident; IHD, ischemic heart disease.

pressure (DBP) was significantly associated with the risk
of cardiovascular events in diabetic individuals with type
IIb dyslipidemia who were aged 65-74 years, and LDL-
C/HDL-C was significantly associated with individuals
who were aged <65 years (Fig. 2a,b). Non~-HDL-C was
not significantly associated with the risk of cardiovascu-
lar events. We carried out multiple regression analysis.
The data shown were after adjustment for age, sex,
systolic blood pressure (SBP), DBP, glycated hemoglo-
bin, plasma lipid levels and antihyperlipidemic agents.
With regard to LDL~-C/HDL-C, the data obtained were
after adjustments for the same factors except for lipid
levels. With regard to non-HDL-C, the data obtained
were after adjustment for the same factors, but lipid
factor is only TG. We investigated three age groups.
Lower HDL-C was associated with the risk of cardio-
vascular events in patients who were aged <65 years and
65-74 years (Table 2).
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Discussion

Type IIb dyslipidemia is important, because it some-
times accompanies atherogenic lipid profiles, such as
small dense LDL, remnant lipoprotein and low HDL
cholesterolemia. It is also associated with type 2 diabetes
mellitus, metabolic syndrome and chronic kidney
disease (CKD), and most patients with familial com-
bined hyperlipidemia (FCHL) show this phenotype ***-'¢
Therefore, it is necessary to understand that patients
with type IIb dyslipidemia have a high risk for CVD. The
management of type IIb dyslipidemia is key to the pre-
vention of CVD.? Therefore, we assessed the relation-
ship between lipid levels and IHD, and CVA in diabetic
individuals with type IIb dyslipidemia.

The present study showed that lower HDL-C was
an important risk factor for cardiovascular events in
diabetic individuals with type IIb dyslipidemia who
were aged <75 years. Multiple regression analysis
showed lower HDL-C levels were associated with the
risk of cardiovascular events in patients who were aged
<75 years, We could not show the significant associa~
tion between HDL-C levels and each event. One of
the reasons for this inability was the small number
of type IIb patients, and the relatively short duration of
observation for participants with type IIb dyslipidemia.
We showed there was a significant association between
HDL-C levels and total events (IHD + CVA). We
could not show the significant association between
non-HDL-C levels or LDL-C/HDL-C and each event
by multiple regression analysis. We speculate that
HDL-C was the most important risk factor for cardio-
vascular events in diabetic individuals with type IIb
dyslipidemia. Other studies including Japanese patients
with type 2 diabetes {mean age 58.2 years) showed
serum TG levels were a leading predictor of coronary
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Figure 2 (a) The relationship between high-density lipoprotein (HDL-C) and diastolic blood pressure (DBP) levels, and the
occurrence of events. (b) The relationship between low-density lipoprotein cholesterol (LDL-C)YHDL-C and the occurrence

of events.

Table 2 Adjusted multiple regression analyses of factors found to be significant by univariate regression analysis
for cardiovascular disease, as well as major atherogenic risk factors

<65 years (n = 168)
Adjusted OR (95%CI) P

65-74 years (n = 190)
Adjusted OR (935%CI) P

275 years {(n = 104)
Adjusted OR (95%CI) P

Age 1.117 (0.98-1.33) 0.14  0.818 (0.57-1.13) 0.24  1.068 (0.81-1.39) 0.62
LDL-C 0.980 (0.93-1.02) 0.38 1.000 (0.95-1.03) 0.97  1.036 (0.98-1.09) 0.17
HDL-C 0.910 (0.82-0.99) 0.04* 0.900 (0.81-0.98) 0.03* 1.000 (0.92-1.09) 0.99
TG 0.996 (0.98-1.01) 0.62  1.000 (0.98-1.01) 0.94  0.996 (0.97-1.01) 0.68
HbAlc 1.030 (0.56-1.80) 0.92  0.921 (0.38-1.96) 0.84  0.803 (0.37-1.50) 0.52
SBP 1.027 (0.96-1.10) 0.45 1.008 (0.95-1.07) 0.77  0.980 (0.94-1.02) 0.33
DBP 0.992 (0.89-1.10) 0.87  1.065 (0.96-1.17) 0.14  0.975 (0.90-1.06) 0.5§
LDL-C/HDL-C 1.120 (0.57-1.57) 0.57  1.161 (0.85-1.39) 0.12  1.173 (0.41-2.68) 0.72
Non-HDL-C 0.988 (0.96-1.01) 0.43  1.002 (0.96-1.03) 0.89  1.016 (0.97-1.06) 0.45

*P < 0.05. DBP, diastolic blood pressure; HbAlc, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; SBP, systolic blood pressure; TG, triglycerides.

heart disease (CHD), comparable with LDL-C or
HDL-C.Y However, our former study including all
participants showed the importance of HDL-C in CVA
in elderly diabetic individuals, and in IHD in middle-
aged diabetic individuals. In our previous study,
lower HDL-C was significantly related to CVA in par-
ticipants aged 265 years, and especially in those aged
>75 years.”* The Prospective Study of Pravastatin in
the Elderly at Risk study showed that simple LDL-C
control might not prevent IHD or CVA in elderly
individuals.” Qur former study showed the impor-
tance of HDL cholesterol in CVA in elderly diabetic
individuals.™

In addition to LDL-C, HDL-~C is also a key risk factor
in elderly diabetic individuals.'** Because diabetic indi-
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viduals with type IIb dyslipidemia have a higher risk for
CVD, the importance of HDL-C might be different
than that of usual diabetic individuals. Therapeutic life-
style changes, including those to diet and exercise, con-
stitute the cornerstone of management in patients with
type IIb dyslipidemia. Restriction of dietary cholesterol
(less than 300 mg/day) and saturated fat in addition to
increasing dietary fiber and plant sterols can lower
LDL-C, and restriction of alcohol, sugar, saturated fat
and high intake of omega-3 fatty acids can reduce serum
TG Because weight reduction can further lower
LDL-C and TG, and raise HDL-C levels, maximal
improvement in dyslipidemia should be attempted with
lifestyle intervention before prescribing lipid-lowering
medications.
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