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IABETES MELLITUS IS A POWER-
ful risk factor for cardio-
vascular events. The Framing-
ham Heart Study reported
that diabetes was associated with odds
ratios for coronary heart disease of 1.5
and 1.8 for men and women, respec-
tively, and relative risks for stroke of 1.4
and 1.7 for men and women, respec-
tively.'” Individuals with diabetes have
a 2- to 4-fold increased risk of develop-
ing cardiovascular events than those
without diabetes.®
Several earlier investigations have
shown that aspirin therapy is estab-
lished as a secondary prevention strat-
egy for cardiovascular events.” Clini-
cal guidelines have recommended that
individuals with risk factors for cor-
onary heart disease should take aspirin
for primary prevention and for second-
ary prevention; in particular, those with

For editorial comment see p 2180.
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Context Previous trials have investigated the effects of low-dose aspirin on primary
prevention of cardiovascular events, but not in patients with type 2 diabetes.

Objective To examine the efficacy of low-dose aspirin for the primary prevention
of atherosclerotic events in patients with type 2 diabetes.

Design, Setting, and Participants Multicenter, prospective, randomized, open-
label, blinded, end-point trial conducted from December 2002 through April 2008 at
163 institutions throughout Japan, which enrolled 2539 patients with type 2 diabetes
without a history of atherosclerotic disease and had a median follow-up of 4.37 years.

Interventions Patients were assigned to the low-dose aspirin group (81 or 100 mg
per day) or the nonaspirin group.

Main Outcome Measures Primary end points were atherosclerotic events, includ-
ing fatal or nonfatal ischemic heart disease, fatal or nonfatal stroke, and peripheral
arterial disease. Secondary end points included each primary end point and combina-
tions of primary end points as well as death from any cause.

Results A total of 154 atherosclerotic events occurred: 68 in the aspirin group (13.6
per 1000 person-years) and 86 in the nonaspirin group (17.0 per 1000 person-years)
(hazard ratio [HR], 0.80; 95% confidence interval [Cl], 0.58-1.10; log-rank test, P=.16).
The combined end point of fatal coronary events and fatal cerebrovascular events oc-
curred in 1 patient (stroke) in the aspirin group and 10 patients (5 fatal myocardial
infarctions and 5 fatal strokes) in the nonaspirin group (HR, 0.10; 95% Cl, 0.01-0.79;
P=.0037). A total of 34 patients in the aspirin group and 38 patients in the nonaspirin
group died from any cause (HR, 0.90; 95% Cl, 0.57-1.14; log-rank test, P=.67). The
composite of hemorrhagic stroke and significant gastrointestinal bleeding was not sig-
nificantly different between the aspirin and nonaspirin groups.

Conclusion |In this study of patients with type 2 diabetes, low-dose aspirin as pri-
mary prevention did not reduce the risk of cardiovascular events.
Trial Registration clinicaltrials.gov Identifier: NCT00110448

JAMA. 2008;300(18):2134-2141 www.jama.com

diabetes were considered good candi-
dates for aspirin except for those with
contraindications.'™" The American Dia-
betes Association recommends use of as-
pirin as a primary prevention strategy in
patients with diabetes who are at in-
creased cardiovascular risk, including
those who are older than 40 years or who
have additional risk factors, such as fam-
ily history of coronary heart disease, hy-

pertension, smoking, dyslipidemia, or al-
buminuria.'® Nonetheless, the clinical
trial data for aspirin in primary preven-

Author Affiliations and the Japanese Primary Preven-
tion of Atherosclerosis With Aspirin for Diabetes Trial
Investigators are listed at the end of this article.
Corresponding Author: Hisao Ogawa, MD, PhD, De-
partment of Cardiovascular Medicine, Graduate School
of Medical Sciences, Kumamoto University, 1-1-1
Honjo, Kumamoto City, 860-8556, Japan (ogawah
@kumamoto-u.ac.jp).
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tion are limited. Several large trials of as-
pirin for primary prevention have exam-
ined its effects in subgroups with diabe-
tes; these subgroup analyses did not
demonstrate a significant effect on re-
ducing vascular events because they were
underpowered.'”! Thus, a primary pre-
vention trial of aspirin for diabetic pa-
tients is needed.

The Japanese Primary Prevention of
Atherosclerosis With Aspirin for Dia-
betes (JPAD) trial was undertaken to
examine the efficacy of low-dose aspi-
rin therapy for the primary preven-
tion of atherosclerotic events in pa-
tients with type 2 diabetes.

METHODS

The JPAD trial was a prospective, ran-
domized, open-label, controlled trial with
blinded end-point assessment. Patient
enrollment started in December 2002
and was completed in May 2005; pa-
tients were followed up until April 2008.
Patients were enrolled and followed up
at 163 institutions throughout Japan. The
institutional review board at each par-
ticipating hospital approved this trial, and
written informed consent was obtained
from each patient.

Trial Population

The inclusion criteria were diagnosis of
type 2 diabetes mellitus, age between
30 and 85 years, and ability to provide
informed consent. The exclusion cri-
teria were electrocardiographic changes
consisting of ischemic ST-segment de-
pression, ST-segment elevation, or
pathologic Q waves; a history of coro-
nary heart disease confirmed by coro-
nary angiography; a history of cerebro-
vascular disease consisting of cerebral
infarction, cerebral hemorrhage, sub-
arachnoid hemorrhage, and transient is-
chemic attack; a history of arterioscle-
rotic disease necessitating medical
treatment; atrial fibrillation; preg-
nancy; use of antiplatelet or antithrom-
botic therapy, defined as aspirin, ticlo-
pidine, cilostazol, dipyridamole,
trapidil, warfarin, and argatroban; a his-
tory of severe gastric or duodenal ul-
cer; severe liver dysfunction; severe re-
nal dysfunction, and allergy to aspirin.

©2008 American Medical Association. All rights reserved.
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Trial Protocol

Enrolled patients were randomly assigned
to the aspirin group or the nonaspirin
group. The randomization was performed
asnonstratified randomization fromaran-
dom number table. The study center pre-
pared the sealed envelopes with random
assignments and distributed them by mail
to the physicians in charge at the study
sites. Patients in the aspirin group were
assigned to take 81 mg or 100 mg of as-
pirin once daily. Patients were followed
up at each hospital visit or by telephone
ifnecessary. Follow-up visits were sched-
uled every 2 weeks for patients seenin a
clinic settingand every 4 weeks for patients
seeninahospital setting. Data for patients
who were lost to follow-up were included
at the day of last follow-up. Patients were
allowed to use any concurrent treatment.
Patients in the nonaspirin group were also
allowed to use antiplatelet/thrombotic
therapy, including aspirin, ifneeded and
vice versa.

End Points

The primary end point was any athero-
sclerotic event, which was a composite
of sudden death; death from coronary,
cerebrovascular, and aortic causes; non-
fatal acute myocardial infarction; un-
stable angina; newly developed exer-
tional angina; nonfatal ischemic and
hemorrhagic stroke; transient ischemic
attack; or nonfatal aortic and periph-
eral vascular disease (arteriosclerosis
obliterans, aortic dissection, mesen-
teric arterial thrombosis) during the fol-
low-up period. Key secondary end points
were each primary end point and com-
binations of primary end points and
death from any cause. Adverse events
analyzed included gastrointestinal (GI)
events and any hemorrhagic events other
than hemorrhagic stroke. All potential
primary end points, secondary end
points, and adverse events were adjudi-
cated by an independent committee on
validation of data and events that was un-
aware of the group assignments.

Sample Size Calculation

For sample size calculation, we first es-
timated the incidences of cardiovascu-
lar and cerebrovascular events among

Japanese diabetic patients. The inci-
dence of cardiovascular death, myo-
cardial infarction, and cerebrovascu-
lar events were 7.5, 7.5, and 8.0 events
per 1000 Japanese diabetic patients per
year, respectively, according to the Hi-
sayama-cho study?* and Funagata
study.” The total incidence of the ath-
erosclerotic events, including periph-
eral arterial disease, was suggested to
be 3 times the aforementioned num-
ber by the Hypertension Optimal Treat-
ment (HOT) study.** Because the re-
cent incidence of atherosclerotic events
among Japanese individuals seemed
relatively lower than that previously re-
ported in Japan, we discounted 25% of
the estimated 69 events that were ex-
pected to occur and estimated that 52
events per 1000 Japanese diabetic pa-
tients would occur annually.

Based on a 2-sided « level of .05, a
power of 0.95, an enrollment period of
2 years, and a follow-up period of 3
years after the last enrollment, we es-
timated that 2450 patients would need
to be enrolled to detect a 30% relative
risk reduction for an occurrence of ath-
erosclerotic disease by aspirin."

Statistical Analyses

Efficacy comparisons were performed
on the basis of time to the first event,
according to the intention-to-treat prin-
ciple, 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. Safety analyses
were performed on data from all en-
rolled patients. Following the descrip-
tive statistics, cumulative incidences of
primary and secondary 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 hazard ratios (HRs) of aspi-
rin use along with 95% confidence in-
tervals (Cls). We used the x? test or
Fisher exact test to evaluate adverse
events.

We also conducted subgroup analy-
ses for predetermined subgroups: sex
(men, women); age (younger than 65
years, 65 years or older); hypertensive
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|
Figure 1. Participation in Japanese Primary Prevention of Atherosclerosis With Aspirin for

Diabetes (JPAD) Trial

2567 Patients screened

28 Excluded
6 Withdrew consent
10 History of atherosclerotic
disease
10 Aged >85 years
1 No diabetes
1 Receiving warfarin

2539 Randomized

1262 Randomized to receive aspirin

1277 Randomized to nonaspirin group

1139 Received aspirin through
completion of trial
123 Stopped taking aspirin

9 Received aspirin or other
antiplatelet therapy
6 Received aspirin
3 Received other antiplatelet
medication

1165 Followed up through end of study
97 Lost to follow-up

1181 Followed up through end of study
96 Lost to follow-up

1262 Included in primary efficacy analysis
1262 Included in safety analysis

1277 Included in primary efficacy analysis
1277 Included in safety analysis

status (hypertensive, normotensive);
smoking status (current or past smoker,
nonsmoker); and lipid status (hyper-
lipidemia, normolipidemia). Using the
Cox proportional hazard model, pro-
portional hazard assumptions were as-
sessed on the plots of log (time) vs log
[-log(survival)] stratified by index vari-
ables. Patients with missing values for
any selected variable were excluded
from the analyses that used the variable.

All statistical analyses were conducted
using SAS version 9.1 (SAS Institute Inc,
Cary, North Carolina) and S-Plus version
7.0 (Insightful Corp, Seattle, Washington).
Pvalues of less than .05 were considered
statistically significant. An independent
safety monitoring board monitored the
safety and efficacy of the study after 2 years
of follow-up foran interim assessmentand
at the end of the study.

RESULTS
Study Population

The study screened 2567 patients with
type 2 diabetes mellitus without a his-
tory of atherosclerotic disease, includ-
ing cardiovascular disease, stroke, and
peripheral vascular disease, from De-

2136 JAMA, November 12, 2008—Vol 300, No. 18 (Reprinted)

cember 2002 to May 2005 in 163 in-
stitutions (FIGURE 1). Six patients who
withdrew their informed consent were
excluded. Twenty-two patients met ex-
clusion criteria. We randomly as-
signed 2539 patients as follows: 1262
patients in the aspirin group and 1277
patients in the nonaspirin group. Pa-
tients were followed up until April
2008. The median follow-up period was
4.37 years (95% CI, 4.35-4.39). A total
of 193 patients were lost to follow-up,
and data for those patients were cen-
sored at the day of last follow-up.

Baseline Clinical Characteristics

Baseline clinical characteristics, includ-
ing treatments for diabetes, hyperten-
sion, and dyslipidemia and diabetic mi-
crovascular complications, were similar
between the 2 groups (TABLE 1). Over-
all mean (SD) age was 65 (10) years; 55%
of patients were men. Median duration
of diabetes was 7.3 years in the aspirin
group and 6.7 years in the nonaspirin
group. Diabetes was well controlled in
both groups: mean (SD) levels of gly-
cated hemoglobin were 7.1% (1.4%) in
the aspirin group and 7.0% (1.2%) in the

nonaspirin group. The prevalence of hy-
pertension and dyslipidemia was 58%
and 53%, respectively. Blood pressure
was well controlled in both groups: mean
(SD) systolic pressure, 136 (15) mm Hg;
mean (SD) diastolic pressure, 77 (9)
mm Hg in the aspirin group and mean
(SD) systolic pressure, 134 (15) mm Hg;
mean (SD) diastolic pressure, 76 (9)
mm Hg in the nonaspirin group.

By the end of the study, 123 pa-
tients (10%) in the aspirin group had
stopped taking the study medication.
Since aspirin therapy was allowed in the
nonaspirin group, 6 patients (0.5%) had
taken aspirin and 3 patients (0.2%) had
taken other antiplatelet medication.

Efficacy Analysis
A total of 154 atherosclerotic events
occurred (TABLE 2). The incidence of the
primary end point of any atheroscle-
rotic event, a composite of sudden death,
death from cardiovascular or aortic
causes, nonfatal acute myocardial infarc-
tion, unstable angina, exertional angina,
nonfatal ischemic and hemorrhagic
stroke, transient ischemic attack, and
nonfatal aortic and peripheral vascular
disease (arteriosclerosis obliterans, aor-
tic dissection, mesenteric arterial throm-
bosis), was not significantly different in
the aspirin group (68 events, 5.4%) than
in the nonaspirin group (86 events, 6.7%)
(HR, 0.80; 95% CI, 0.58-1.10; log-rank
test, P=.16) (Table 2 and FIGURE 2).
The combined end point of fatal coro-
nary events and fatal cerebrovascular
events occurred in 1 patient (stroke) in
the aspirin group and 10 patients (5 fa-
tal myocardial infarctions and 5 fatal
strokes) in the nonaspirin group (HR,
0.10;95% CI,0.01-0.79; P=.0037). Other
secondary coronary, cerebrovascular, and
peripheral vascular disease end points
are shown in Table 2; there were no sig-
nificant differences between the aspirin
group and the nonaspirin group in these
end points. There were 2 deaths due to
aortic dissection, both in the low-dose
aspirin group, and 1 nonfatal aortic dis-
section in the nonaspirin group. A total
of 13 hemorrhagic strokes occurred;
the incidences in each group were simi-
lar (6 in the aspirin group and 7 in the

©2008 American Medical Association. All rights reserved.
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nonaspirin group). There was 1 fatal hem-
orrhagic stroke in the aspirin group and
4 in the nonaspirin group.

Death from causes other than cardio-
vascular events were as follows for the
aspirin group and nonaspirin group, re-
spectively: there were 15 and 19 deaths
due to malignancy, 2 and 5 due to infec-
tion, 3 and 0 due to suicide, 2 and 0 due
to traffic crashes, and 1 and 1 due to liver
cirrhosis. Therefore, 23 patients in the
aspirin group and 25 patients in the non-
aspirin group died from causes other than
cardiovascular events. Eight patients in
the aspirin group and 3 patients in the
nonaspirin group died from unknown
causes. A total of 34 patients in the aspi-
rin group and 38 patients in the nonaspi-
rin group died from any cause (HR, 0.90;
95% CI,0.57-1.14;log-rank test, P=.67).

Subgroup Analyses

In the 1363 patients aged 65 years or older
(719 in the aspirin group and 644 in the
nonaspirin group), the incidence of ath-
erosclerotic events was significantly lower
in theaspirin group (45 events, 6.3%) than
in the nonaspirin group (59 events, 9.2%)
(HR, 0.68;95% CI, 0.46-0.99; P=.047).
In the 1176 patients younger than age 65
years, there were 23 events in the aspirin
group (4.2%) and 27 events in the non-
aspirin group (4.3%), a difference that
was notsignificant (HR, 1.0;95% CI,0.57-
1.70;P=.98). A formal test of interaction
with age did not show a significant result
(P=.27). There were no significant differ-
ences between the aspirin groupand non-
aspirin group in other subgroup analyses,
including men, women, hypertensive,
normotensive, current or past smokers,
nonsmokers, dyslipidemia, and normo-
lipidemia (FIGURE 3).

Safety

The prespecified analysis of adverse
events is shown in TABLE 3. The hem-
orrhagic events consisted of GI bleed-
ing in 12 patients in the aspirin group
and 4 in the nonaspirin group and reti-
nal hemorrhage in 8 patients in the as-
pirin group and 4 in the nonaspirin
group. In the aspirin group, 4 patients
had serious adverse events that needed
a transfusion; no patients in the non-

©2008 American Medical Association. All rights reserved.
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Table 1. Baseline Clinical Characteristics

No. (%)
Aspirin Nonaspirin I
Group Group
Characteristic (n =1262) (n =1277)
Age, mean (SD), y 65 (10) 64 (10)
Male 706 (56) 681 (53)
Current smoker 289 (23) 248 (19)
Past smoker 545 (43) 482 (38)
Body mass index, mean (SD)2 4 (4) 24 (4)
Hypertension 742 (59) 731 (57)
Dyslipidemia 680 (54) 665 (52)
Systolic blood pressure, mean (SD), mm Hg 136 (15) 134 (15)
Diastolic blood pressure, mean (SD), mm Hg 79 76 (9)
Duration of diabetes, median (IQR), y (2 8-12.3) 6.7 (3.0-12.5)
Diabetic microvascular complication
Diabetic retinopathy 187 (15) 178 (14)
Diabetic nephropathy 169 (13) 153 (12)
Proteinuria, =15 mg/dL 222 (18) 224 (18)
Diabetic neuropathy 163 (13) 137 (11)
Dermal ulcer 6 (0.5) 6 (0.5)
Treatment for diabetes
Sulfonylureas 737 (58) 710 (56)
a-Glucosidase inhibitors 422 (33) 414 (32)
Biguanides 168 (13) 186 (15)
Insulin 166 (13) 160 (13)
Thiazolidines 63 (5) 65 (5)
Treatment for hypertension and dyslipidemia
Calcium channel blockers 436 (35) 440 (34)
Angiotensin-Il receptor antagonists 269 (21) 266 (21)
Angiotensin-converting enzyme inhibitors 178 (14) 195 (15)
B-Blockers 75 (6) 87 (7)
«-Blockers 53 (4) 38 (3)
Statins 322 (26) 328 (26)
Family history
Type 2 diabetes mellitus 526 (42) 513 (40)
Ischemic heart disease 147 (12) 143 (11)
Stroke 275 (22) 251 (20)
Patient medical history
Peptic ulcer 83 (7) 96 (8)
Clinical laboratory measurements, mean (SD)
Hemoglobin As. level, % 71(1.4) 7.0(1.2)
Fasting plasma glucose level, mg/dL 148 (50) 146 (48)
Total cholesterol level, mg/dL 202 (34) 200 (34)
Fasting triglyceride level, mg/dL 135 (88) 134 (89)
HDL cholesterol level, mg/dL 55 (15) 55 (15)
Blood urea nitrogen level, mg/dL 16 (5) 16 (5)
Serum creatinine level, mg/dL 0.8 (0.3 0.8(0.2)
Red blood cells, X10%mL 45.2 (4.7) 45.0 (4.8)
White blood cells, X10%/mL 6.2 (1.6) 6.1 (1.7)
Hemoglobin level, g/dL 14.0 (1.5) 14.0 (1.5)

Abbreviations: HDL, high-density lipoprotein; IQR, interquartile range.

Sl conversion factors: To convert glucose to mmol/L, multiply by 0.0555; to convert total and HDL cholesterol to mmol/L,
multiply by 0.0259; to convert triglyceride to mmol/L, multiply by 0.0113; to convert urea nitrogen to mmol/L, mul-

tiply by 0.357; to convert creatinine to umol/L, multiply by 88.4.

@Calculated as weight in kilograms divided by height in meters squared.

(Reprinted) JAMA, November 12, 2008—Vol 300, No. 18 2137
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Table 2. Atherosclerotic Events

Aspirin Group

Nonaspirin Group

1
No. per 1000

1
No. per 1000

Hazard Ratio P
No. (%) Person-Years No. (%) Person-Years (95% Cl) Value
Primary end point: all atherosclerotic events 68 (5.4) 13.6 86 (6.7) 17.0 0.80 (0.58-1.10) 16
Coronary and cerebrovascular mortality 1 (0.08) 0.2 10 (0.8) 2.0 0.10 (0.01-0.79) .0037
CHD events (fatal + nonfatal) 28 (2.2) 5.6 35 (2.7) 6.9 0.81(0.49-1.33) .40
Fatal M| 0 0 5(0.4) 1.0
Nonfatal Ml 12 (1.0) 2.4 9(0.7) 1.8 1.34 (0.57-3.19) .50
Unstable angina 4 (0.9 0.8 10(0.8) 2.0 0.40 (0.13-1.29) 13
Stable angina 12 (1.0) 2.4 11(0.9) 2.2 1.10 (0.49-2.50) .82
Cerebrovascular disease (fatal + nonfatal) 28 (2.2) 5.6 32 (2.5) 6.3 0.84 (0.53-1.32) 44
Fatal stroke 1(0.08) 0.2 5(0.4) 1.0 0.20 (0.024-1.74) 15
Nonfatal stroke
Ischemic 22 (1.7) 4.4 24 (1.9 4.6 0.93 (0.52-1.66) .80
Hemorrhagic 5(0.4) 1.0 3(0.2) 0.6 1.68 (0.40-7.04) .48
Transient ischemic attack 5(0.4) 1.0 8(0.6) 1.6 0.63 (0.21-1.99) 42
Peripheral artery disease? 7(0.6) 1.4 11 (0.9 2.2 0.64 (0.25-1.65) .35

Abbreviations: CHD, coronary heart disease; Cl, confidence interval; MI, myocardial infarction.
@Arteriosclerosis obliterans (5 in aspirin group and 8 in nonaspirin group); aortic dissection (2 fatal in the aspirin group and 1 nonfatal in the nonaspirin group); mesenteric artery
thrombosis (1 in the nonaspirin group), and retinal artery thrombosis (1 in the nonaspirin group).

]
Figure 2. Total Percentage of Atherosclerotic Events According to Treatment Group

104
8 ””;J
Log-rank P=.16 -
% 64 HR, 0.80 (95% CI, 0.58-1.10) . -
c P
5 ;
S —-
G T
2 e T Nonaspirin
e, Aspirin
0 1 2 3 4 5
Time, y
No. at risk
Nonaspirin = 1277 1220 1165 117 813 135
Aspirin 1262 1210 1159 1095 806 140

Cl indicates confidence interval; HR, hazard ratio.

aspirin group required transfusion. An-
other 13 patients in the aspirin group
had minor bleeding. There was no sig-
nificant difference in the composite of
hemorrhagic stroke and severe GI
bleeding, which occurred in 10 pa-
tients in the aspirin group and in 7 pa-
tients in the nonaspirin group.

COMMENT

Myocardial infarction and ischemic stroke
are leading causes of mortality and mor-
bidity in patients with type 2 diabetes.*
Given the rapid increase in the number
of patients with type 2 diabetes worldwide
and especially in Asia, establishing effec-
tive means of primary prevention of coro-

2138 JAMA, November 12, 2008—Vol 300, No. 18 (Reprinted)

nary and cerebrovascular eventsis an im-
portant public health priority.”® In the
JPAD primary prevention trial of 2539 type
2 diabetic patients without documented
cardiovascular disease, the incidence of
the primary end point of total atheroscle-
rotic events, consisting of coronary, cere-
brovascular, and peripheral vascular
events, was not significantly different in
the group that received prophylactic as-
pirin (81 or 100 mg once daily) than in
the nonaspirin group. With the exception
of fatal coronary and cerebrovascular
events, none of the prespecified second-
ary end points were reduced significantly
in the low-dose aspirin group. The inci-
dence of fatal coronary and cerebrovas-

cular events, a prespecified secondary end
point, wassignificantly reduced in the low-
dose aspirin group (P=.0037). A benefit
of low-dose aspirin on the primary end
pointalso was suggested in the subgroup
of patients aged 65 years or older, which
had a significant 32% relative reduction
in total atherosclerotic events (P=.047).
The cardiovascular mortality benefit was
achieved with a small increase in cases of
serious Gl bleeding (4 patients in the as-
pirin group had bleeding that required
transfusion), but no excess of fatal GI or
cerebral hemorrhages.

The JPAD trial enrolled 2539 diabetic
patients without documented coronary
or cerebrovascular complications; the
sample size was the largestamong the pre-
vious primary prevention studies in re-
spect to the number of diabetic patients
enrolled. However, no difference was
found in the effect of aspirin on the pri-
mary end point or most secondary end
points.

The interpretation of these results is
challengingbecause the overall eventrates
were low: 17in 1000 Japanese diabetic pa-
tients. This is one-third of the event rate
anticipated in our sample-size calculations,
which were based on the Hisayama-cho*
and Funagata® epidemiologic studies con-
ducted in Japan in the 1990s. Current
treatment of cardiovascular risk factors
in patients with type 2 diabetes has im-
proved since the 1990s and may have ac-

©2008 American Medical Association. All rights reserved.
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counted for the lower event rates: there
is better control of glucose, blood pres-
sure, and lipid levels in clinical practice.
The baseline characteristics of patients in
the JPAD trial were similar to those in pre-
vious studies except that body mass in-
dex wasrelatively lowerin the JPAD trial
than thatin the previous studies, although
similar to thatin other studies of Japanese
diabetiCS.4’6’19'21’27’28

A meta-analysis of primary preven-
tion trials that included the British Doc-
tors’ Trial, the Physicians’ Health Study,
the Thrombosis Prevention Trial, the Hy-
pertension Optimal Treatment (HOT)
study, the Primary Prevention Project
(PPP) trial, and the Women’s Health
Study showed that aspirin therapy sig-
nificantly reduced the risk of total coro-
nary heart disease, nonfatal myocardial
infarction, and total cardiovascular events
with a nonsignificant trend for de-
creased risk of stroke, cardiovascular
mortality, and all-cause mortality.”” How-
ever, the evidence for aspirin in preven-
tion of cardiovascular events in diabetic
patients has been surprisingly scant. Pre-
vious studies investigating the effects of
low-dose aspirin on primary preven-
tion of cardiovascular events did not en-
roll solely diabetic patients but enrolled
patients with hypertension in the HOT
study; patients with 1 or more cardio-
vascular risk factors in the Thrombosis
Prevention Trial and the PPP trial; and
a healthy population in the British Doc-
tors’ Trial, the Physicians’ Health Study,
and the Women’s Health Study.

Several large primary prevention trials
have included subgroup analyses of pa-
tients with diabetes. The Physicians’
Health Study of 22 071 healthy men ran-
domized to receive 325 mg of aspirin
every other day or placebo showed a sig-
nificant reduction in myocardial in-
farction for the entire population, but
there was no significant difference for the
small number of individuals with diabe-
tes in the 2 treatment groups (11/275 in
the aspirin group and 26/258 in the pla-
cebo group).'® The Antithrombotic Tri-
alists’ Collaboration meta-analysis of 287
randomized trials reported effects of an-
tiplatelet therapy (mainly aspirin) vs con-
trol in 135000 patients and showed a
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nonsignificant 7% reduction in the odds
for serious vascular events for the sub-
group of 5126 patients with diabetes."

Sacco etal” described the effects of as-
pirin on atherosclerotic disease in patients
with diabetes as a subgroup of the PPP
trial, which investigated the effects of as-
pirin and vitamin E in a 2-by-2 factorial

trial of 4495 patients withatleast 1 known
major cardiovascular risk factor.! The
original study was stopped on ethical
groundsafteramean follow-up of 3.6 years
because aspirin was associated with a
lower risk of atherosclerotic disease in the
overall group. The results of a subgroup
analysis of 1031 diabetic patients did not

]
Figure 3. Subgroup Analysis of Incidence of Atherosclerotic Events

Events, No./Total No.

Aspirin  Nonaspirin Hazard Ratio Favors : Favors
Group Group (95% ClI)y Aspirin i No Aspirin
Age, y
>65 45/719 59/644 0.68 (0.46-0.99) f——r
<65 23/543 27/633 1.0(0.57-1.70) f——e—H
Sex
Male 40/706 51/681 0.74 (0.49-1.12) f——
Female 28/556 35/596 0.88 (0.53-1.44) e
Hypertensive status
Hypertensive 49/742 55/731 0.88 (0.60-1.30) f——
Normotensive 19/520 31/546 0.64 (0.36-1.13) ]
Lipid status
Dyslipidemia 38/680 43/665 0.88 (0.57-1.37) o
Normolipidemia 30/582 43/612 0.71(0.45-1.14) f——H
Smoking
Current or past 36/565 42/494 0.73 (0.47-1.14) f——
Nonsmoker 32/697 44/783 0.83 (0.53-1.31) @
r L s 1
0.3 1.0 2.0

Hazard Ratio (95% Cl)

Cl indicates confidence interval (shown as error bars in the plot).

Table 3. Adverse Effects

No.

I 1
Aspirin Group Nonaspirin Group

Bleeding, gastrointestinal®

Hemorrhagic gastric ulcer 5 3
Bleeding from esophageal varices 1 0
Bleeding from colon diverticula 2 0
Gastrointestinal bleeding due to cancer 2 0
Hemorrhoid bleeding 1 0
Gastrointestinal bleeding (cause unknown) 1 1
Bleeding, other
Retinal bleeding 8 4
Bleeding after tooth extraction 1 0
Subcutaneous hemorrhage 3 0
Hematuria 2 1
Nose bleeding 6 1
Chronic subdural hematoma 2 0
Nonbleeding gastrointestinal event
Nonhemorrhagic gastritis 3 0
Nonhemorrhagic gastric ulcer 17 3
Nonhemorrhagic duodenal ulcer 1 1
Only gastrointestinal symptom 26 0
Other
Anemia 4 0
Asthma 1 0

2|n the aspirin group, 4 cases of severe gastrointestinal bleeding required transfusion.
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reach statistical significance, possibly be-
cause of the early stopping of the trialand
the subgroup size.” Inaddition, medica-
tion adherence was poor in the PPP trial:
28.2% of subjects assigned to aspirin had
stopped this therapy by the conclusion of
the trial. In the JPAD study, only 10% of
patients in the aspirin group stopped this
therapy by the end of the mean 4.37 years
of follow-up.

Because of the low event rate in JPAD,
our study was underpowered for dem-
onstrating that aspirin had a significant
effect on reducing total atherosclerotic
events. However, the observation in the
JPAD trial of an effect of aspirin on the
secondary outcome of fatal cardiovas-
cular events was also seen in the PPP trial.
Aspirin did not reduce cardiovascular
mortality in the HOT study, and it did
not reduce fatal stroke in the Women’s
Health Study. The reason for the dis-
crepancy in the preventive effect of as-
pirin on fatal cardiovascular events is not
clear at present. The total number of fa-
tal events was small (ranging from 13 to
49) in the JPAD trial as well as the PPP
trial and in the subgroup population with
diabetes in the HOT study. A larger trial
is needed to determine the efficacy of
low-dose aspirin on mortality.

The JPAD trial composite primary end
point also included hemorrhagic stroke.
The finding that aspirin did not in-
crease the risk of hemorrhagic stroke was
consistent with findings from prior re-
ports,***3%31 although the population
studied was patients with diabetes. The
finding of no increase in hemorrhagic
stroke in the JPAD trial is of particular
clinical importance because hemor-
rhagic stroke is more common in Japa-
nese populations than in the West.>*
Moreover, there was no fatality due to
hemorrhagic events except for hemor-
rhagic stroke; however, the hemor-
rhagic events that required surgical in-
terventions or transfusion were observed
in 4 patients in aspirin group.

The study design may be considered
a limitation of the JPAD trial (prospec-
tive, randomized, open-label, con-
trolled trial with blinded end-point as-
sessment), as it did not have the
advantages of a double-blind, random-
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ized trial. The Japanese Pharmaceutical
Affairs Law limits the use of placebo in
physician-initiated studies because it is
an unapproved medicine. However, the
end-point classification was conducted
by ablinded, independent committee on
validation of data and events that was un-
aware of the group assignments.

Previous clinical studies indicate that
a cardiovascular risk reduction is diffi-
cult to achieve by aggressively control-
ling plasma glucose levels in diabetic pa-
tients.***" These studies suggested that
the contribution of lowering glucose lev-
els to the reduction of macrovascular
events appears to be minimal, at least in
the first few years of treatment. Al-
though improved glucose control can
protect against the development of mi-
crovascular complications, the absence
of a reduction in macrovascular events
implicates an additive effect of nongly-
cemic risk factors that often accom-
pany diabetes, such as hypertension, hy-
perlipidemia, and hypercoagulability.
Additional medications such as angio-
tensin-converting enzyme inhibitors, an-
giotensin II type 1 receptor blockers, stat-
ins, and antiplatelet agents may be
needed in patients with type 2 diabetes
mellitus. The JPAD trial indicates that
among these medications, aspirin is well
tolerated for primary prevention and may
provide an additional low-cost option.

In summary, in the JPAD trial, the first
prospectively designed trial to evaluate
low-dose aspirin in patients with type 2
diabetes without previous cardiovascu-
lar disease, low-dose aspirin as primary
prevention did not reduce the risk of car-
diovascular events. Despite a large sample
size, the event rate in the study was lower
than anticipated. Aspirin was well tol-
erated in these patients, as there was no
increase in hemorrhagic strokes and a
small increase in serious GI hemor-
rhagic events (4 patients required trans-
fusion). These findings should be inter-
preted in context with the low incidence
of atherosclerotic disease in Japan and the
current management practice for cardio-
vascular risk factors and suggest the need
to conduct additional studies of aspirin
for primary prevention of cardiovascu-
lar disease in diabetic patients.
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