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Abstract

Aims/hypothesis
Recent meta-analyses report that low-dose aspirin is not effective
on primary prevention of cardiovascular events in patients with
diabetes. * We tried to assess whether the efficacy of low-dose
aspirin for primary prevention depends on therapeutic regimen
of diabetes.

Methods
This studly is a post hoc analysis of the JPAD trial: a multicei\ter,
prospective, randomized, controlled, open-label, blinded-

endpoint study in Japan. 2539 patients with type 2 diabetes and
no previous cardiovascular disease were randomly assigned to
the low-dose aspirin group (81 or 100mg daily) or the no aspirin
group. A median follow-up was 4.37 years. We investigated the
effect of low-dose aspirin on preventing atherosclerotic events in
326; oral
hypoglycemic agent (OHA), n = 1750; and diet alone, n = 463.

each diabetic treatment at baseline: insulin, n =

Results

The insulin group had the longest duration of diabetes, the
highest level of HbAIC and fasting plasma glucose, and the
highest prevalence of diabetic microangiopathies. In contrast, the
diet alone group had the opposite characteristics. The incidence
of atherosclerotic events was 26.6, 14.6, and 10.4 cases per 1000
person-years in the insulin, OHA, and diet alone groups,
respectively. In the insulin and OHA groups, low-dose aspirin
did not affect atherosclerotic events (insulin: HR, 1.19; 95%CI,

Before

-meta-analyses

(CER5T, @D
study £t8874 T
EFVREDT
reports (Z.

* CDFWMX TS,
EBICK>TE
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0.60-2.40;, OHA: HR, 0.84; 95%CI, 0.57-1.24). In the diet alone
group, low-dose aspirin significantly reduced atherosclerotic
events in spite of the lowest event rates (HR: 0.21, 95%CI: 0.05-
0.64).

Conclusionslinterpretation
Low-dose aspirin reduced atherosclerotic events only in the diet
alone group.

Trail registration
clinicaltrials.gov identifier, NCT00110448

Keywords
aspirin, type 2 diabetes, primary prevention, therapeutic regimen
of diabetes

Abbreviations

ACCF  American College of Cardiology Foundation

AHA  American Heart Association

IQR  interquartile range

FPG  fasting plasma glucose

JDS Japanese Diabetes Society

JPAD Japanese Primary Prevention of Atherosclerosis with
Aspirin for Diabetes

NGSP National Glycoprotein Standardization Program

OHA  oral hypoglycemic agent

PHS  Physicians’ Health Study

POPADAD Prevention of Progression of Arterial Disease and

Diabetes
PPP Primary Prevention Project

Introduction

Cardiovascular disease is one of the major prognosis factors
in patients with diabetes. Accumulated evidence has been shown
that low-dose aspirin is effective in secondary prevention of
cardiovascular events. Recently, the American Diabetic | I[ntroduction h°
Association (ADA), the American Heart Association (AHA), and | &$HTHD, D
the American College of Cardiology Foundation (ACCF) jointly B [FHEEREVE D

recommend the use of low-dose aspirin for primary prevention of CHl § NE T {5
CERIDLYTY

cardiovascular events in patients with diabetes at high risk: aging 214 2 RBIBDE
b 5

(men over 50 years and women over 60 years) and one more HELTLOT, CO
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additional risk factors, including smoking, hypertension,
dyslipidemia, family history of cardiovascular disease, and
alubuminuria. Previous studies suggest that low-dose aspirin is
beneficial for primary prevention in general population at high
risk; however its efficacy for patients with diabetes remains
controversial.

Recently, two large clinical trials investigated whether low-
dose aspirin reduced cardiovascular events in patients with
diabetes and no cardiovascular disease. We have conducted the
Japanese Primary Prevention of Atherosclerosis with Aspirin for
Diabetes (JPAD) trial to examine efficacy of low-dose aspirin for
primary prevention of atherosclerotic events in 2539 Japanese
patients with type 2 diabetes. In the JPAD trial, we demonstrated
that low-dose aspirin did not reduce atherosclerotic events. The
overall event rate was 17 cases per 1000 person-years, which was
one-third of the expected event rate at the start of the trial. Thus,
there might be too few events to precisely estimate aspirin effect.
The other trial: the Prevention of Progression of Arterial Disease
and Diabetes (POPADAD) trial, which was registered 1276
patients with type 1 and type 2 diabetes in Scotland, also failed to
document aspirin effect. The interpretation of the POPADAD
trial was inconclusive because of the insufficient cardiovascular
events and the low compliance of aspirin.

In general, patients with advanced stage of diabetes are
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considered as a high risk group. Previous epidemiological studies
reported that pharmacological treatment of diabetes was
associated with mortality. Notably, patients with insulin therapy
increased mortality compared to that with oral hypoglycemic
agent (OHA) therapy or diet alone. The ADA, AHA and ACCF+
recommend to use low-dose aspirin only for high risk diabetic
patients. Therefore, the patients treated with insulin are expected
to be most beneficial for low-dose aspirin therapy.

In this post-hoc analysis of the JPAD trial, we hypothesized
that efficacy of low-dose aspirin depended on therapeutice
regimen of diabetes. In this context, we investigated the effect of
low-dose aspirin on preventing atherosclerotic events in each
diabetic treatment at baseline: insulin (including combination
with OHA therapy), OHA (excluding combination with insulin
therapy), and diet alone (without usage of either insulin or OHA
therapies).
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Methods
Study design

The JPAD trial was a multicenter, prospective, randomized,
open-label, blinded, end-point trial at 163 institutions throughout
Japan. This trial was performed according to the Declaration of
Helsinki and approved by the institutional review board at each
participating hospital. Written informed consent was obtained
from each participant.

The detail design of the JPAD trial was described previously.
In brief, 2539 patients with type 2 diabetes and no history of
cardiovascular disease (ages, between 30 and 85 years) were
enrolled. The participants were randomly assigned to the aspirin
group or the no aspirin group. 1262 patients in the aspirin group
were assigned to take 81 mg or 100 mg of aspirin once daily. 1277
patients in the no aspirin group were also allowed to use
antiplatelet therapy, including aspirin, if needed. All patients
were allowed to use any concurrent treatment. * The median
follow-up period was 4.37 years. A total of 193 patients were lost
to follow-up, and data for those patients were censored at the day
of last follow-up. The CONSORT diagram for the JPAD trial was
presented previously.

Definition of atherosclerotic events

The primary end point was any atherosclerotic event, which
was a composite of sudden death; death from coronary,
cerebrovascular, and aortic causes; nonfatal acute myocardial
infarction; unstable angina; newly developed exertional angina;
nonfatal ischemic and haemorrhagic stroke; transient ischemic
attack; or nonfatal aortic and peripheral vascular disease during
the follow-up period. All potential end points and haemorrhagic
events were adjudicated by an independent committee on
validation of data and events that was unaware of the group
assignments.
*

Statistical analyses
Baseline characteristics were analyzed by ANOVA.
Efficacy comparisons were performed on the basis of time to
the first event, according to the intention-to-treat principle,
including all patients in the group to which they were randomized
with patients lost to follow-up censored at the day of the last visit.
Following the descriptive statistics, cumulative incidences of
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primary end points were estimated by the Kaplan-Meier method
and differences between groups were assessed with the log-rank
test. We used the Cox proportional hazards model to estimate HR
of aspirin use along with 95%CL. *

All statistical analyses were conducted using ---. P values of
less than 0.05 were considered statistically significant.

Results

Baseline clinical characteristics

Table 1 shows the baseline clinical characteristics in each diabetic
treatment. Overall mean age was 65 years, and the insulin group
was a little younger (62 years) than the other groups (65 years).
Median duration of diabetes was longest in the insulin group:
13.0 years in the insulin group, 7.2 years in the OHA group, and
3.5 years in the diet alone group. These data meant that the insulin
group developed diabetes in the youngest age. It was reasonable
for the highest prevalence of diabetic family history (relation
within the third degree) in the insulin group. Glycemic control
was worst in the insulin group and best in the diet alone group.
Mean level of HbA1C was 8.1%, 7.6%, and 6.7% in the insulin,
OHA, and diet alone groups, respectively. HbAIC level was
presented by the calculated National Glycoprotein Standardization
Program (NGSP) value, differently to Japanese Diabetes Society
(JDS) value in the main analysis of the JPAD trial. NGSP value
was converted from JDS value by the following formula: NGSP
value (%) = JDS value (%) + 0.4%. The prevalence of diabetic
microangiopathies (retinopathy, nephropathy, and neuropathy)
was highest in the insulin group, and lowest in the diet alone
group.

The complication of other cardiovascular risk factors was also
shown in Table 1. The prevalence of hypertension and
dyslipidemia was highest in the diet alone group. The use of
statins was totally low: 18% in the insulin group, 27% in the OHA
group, and 24% in the diet alone group. The habit of smoking and
the family history of CVD were unchanged among the groups.

Incidence of atherosclerotic events in each diabetic
treatment

The incidence of atherosclerotic events was 26.6, 14.6, and 10.4
cases per 1000 person-years in the insulin, OHA, and diet alone

groups, respectively. The detail of atherosclerotic events wase
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