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BackgroundBackground

•• Risk of CV events is increased from 2Risk of CV events is increased from 2-- to 4to 4--
fold in type 2 diabetesfold in type 2 diabetes11

•• Aspirin is recommended for primary Aspirin is recommended for primary 
prevention in patients with type 2 diabetes in prevention in patients with type 2 diabetes in 
many guidelines, including AHAmany guidelines, including AHA2,32,3

•• Previous aspirin primary prevention trials Previous aspirin primary prevention trials 
have had diabetic subgroups but data from have had diabetic subgroups but data from 
European and North American populations European and North American populations 
were limitedwere limited4,54,5 and nonexistent from Japanand nonexistent from Japan

1. 1. HaffnerHaffner SM, et al. SM, et al. N N EnglEngl J MedJ Med. 1998;339:229. 1998;339:229--234; 2. American Diabetes Association. 234; 2. American Diabetes Association. Diabetes CareDiabetes Care. . 
2007;30(suppl 1):S42007;30(suppl 1):S4--S41; 3. AHA/ADA Scientific Statement. S41; 3. AHA/ADA Scientific Statement. CirculationCirculation. 2007;115:114. 2007;115:114--126;126;
4. 4. AntithromboticAntithrombotic TrialistsTrialists’’ Collaboration. Collaboration. BMJ.BMJ. 2002;324:712002;324:71--86; 5. Sacco M, et al.86; 5. Sacco M, et al. Diabetes Care.Diabetes Care. 2003;26:2003;26:
32643264--3272.3272.



JPAD OverviewJPAD Overview

•• Design: Prospective, randomized, openDesign: Prospective, randomized, open--label, controlled label, controlled 
trial with blinded end point assessment (PROBE)trial with blinded end point assessment (PROBE)

–– Patients randomized to lowPatients randomized to low--dose aspirin group (81 or dose aspirin group (81 or 
100 mg/day) or 100 mg/day) or nonaspirinnonaspirin groupgroup

–– Conducted at 163 institutions in Japan from December Conducted at 163 institutions in Japan from December 
2002 to May 2005 with follow2002 to May 2005 with follow--up to April 2008up to April 2008

•• Inclusion Criteria: Type 2 diabetes between ages 30 and Inclusion Criteria: Type 2 diabetes between ages 30 and 
85 years85 years

•• Exclusion Criteria: Coronary, Exclusion Criteria: Coronary, cerebrovascularcerebrovascular, or other , or other 
arterioscleroticarteriosclerotic disease, disease, atrialatrial fibrillation, history of severe fibrillation, history of severe 
gastric or duodenal ulcer, and use of gastric or duodenal ulcer, and use of antiplateletantiplatelet or or 
antithromboticantithrombotic medicationmedication



JPAD End PointsJPAD End Points

•• Primary end point: any atherosclerotic event, which Primary end point: any atherosclerotic event, which 
was a composite of sudden death; death from coronary, was a composite of sudden death; death from coronary, 
cerebrovascularcerebrovascular, and aortic causes; nonfatal acute , and aortic causes; nonfatal acute 
myocardial infarction; unstable angina; newly developed myocardial infarction; unstable angina; newly developed 
exertionalexertional angina; nonfatal ischemic and hemorrhagic angina; nonfatal ischemic and hemorrhagic 
stroke; transient ischemic attack; or nonfatal aortic and stroke; transient ischemic attack; or nonfatal aortic and 
peripheral vascular disease (arteriosclerosis peripheral vascular disease (arteriosclerosis obliteransobliterans, , 
aortic dissection, mesenteric arterial thrombosis) aortic dissection, mesenteric arterial thrombosis) 

•• Secondary end points: Each primary end point and Secondary end points: Each primary end point and 
combinations of primary end points and death from combinations of primary end points and death from 
any causeany cause

•• Adverse events analyzed included gastrointestinal Adverse events analyzed included gastrointestinal 
events and any hemorrhagic events other than events and any hemorrhagic events other than 
hemorrhagic strokehemorrhagic stroke



Patient Flow
and Outcomes

25672567 Patients were Patients were 
screenedscreened

1262 Randomized to1262 Randomized to
receive aspirinreceive aspirin

1277 Randomized to 1277 Randomized to 
nonaspirinnonaspirin groupgroup

2539 2539 
RandomizedRandomized

9 Received aspirin or 9 Received aspirin or 
other other antiplateletantiplatelet
therapytherapy

6 Received aspirin6 Received aspirin

3 Received other   3 Received other   
antiplateletantiplatelet medicationmedication

1139 Received aspirin 1139 Received aspirin 
through completion of through completion of 
trialtrial

123 Stopped taking 123 Stopped taking 
aspirinaspirin

1181 Followed up through 1181 Followed up through 
end of studyend of study

96 Lost to follow96 Lost to follow--upup

1165 Followed up through 1165 Followed up through 
end of studyend of study

97 Lost to follow97 Lost to follow--upup

1262 Included in efficacy 1262 Included in efficacy 
and safety analysesand safety analyses

1277 Included in efficacy 1277 Included in efficacy 
and safety analysesand safety analyses

28 Excluded28 Excluded
6 Withdrew consent6 Withdrew consent
10 History of atherosclerotic 10 History of atherosclerotic 
diseasedisease
10 Aged >85 years10 Aged >85 years
1 No diabetes1 No diabetes
1 Receiving 1 Receiving warfarinwarfarin



Baseline Clinical CharacteristicsBaseline Clinical Characteristics

CharacteristicCharacteristic

Aspirin GroupAspirin Group

(n = 1262)(n = 1262)

NonaspirinNonaspirin GroupGroup

(n = 1277)(n = 1277)
Age (y)*Age (y)* 65 65 ±± 1010 64 64 ±± 1010
Male, n (%)Male, n (%) 706 (56)706 (56) 681 (53)681 (53)
Current smoker, n (%)Current smoker, n (%) 289 (23)289 (23) 248 (19)248 (19)
Body mass index (kg/mBody mass index (kg/m22)*)* 24 24 ±± 44 24 24 ±± 44
Hypertension, n (%)Hypertension, n (%) 742 (59)742 (59) 731 (57)731 (57)
DyslipidemiaDyslipidemia, n (%), n (%) 680 (54)680 (54) 665 (52)665 (52)
Duration of diabetes (y), median Duration of diabetes (y), median 
(IQR)(IQR)

7.3 (2.87.3 (2.8--12.3)12.3) 6.7 (3.06.7 (3.0--12.5)12.5)

Systolic blood pressure (mm Hg)*Systolic blood pressure (mm Hg)* 136 136 ±± 1515 134 134 ±± 1515
Diastolic blood pressure (mm Hg)*Diastolic blood pressure (mm Hg)* 77 77 ±± 99 76 76 ±± 99

*Mean *Mean ±± SD.SD.
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Other End PointsOther End Points
Aspirin Aspirin 
GroupGroup
n (%)n (%)

NonaspirinNonaspirin
GroupGroup
n (%)n (%) HRHR 95% CI95% CI PP ValueValue

CHD events (fatal + nonfatal)CHD events (fatal + nonfatal) 28 (2.2)28 (2.2) 35 (2.7)35 (2.7) 0.810.81 0.490.49––1.331.33 0.400.40
Fatal MIFatal MI 0 (0)0 (0) 5 (0.4)5 (0.4)
Nonfatal MINonfatal MI 12 (1.0)12 (1.0) 9 (0.7)9 (0.7) 1.341.34 0.570.57––3.193.19 0.500.50
Unstable anginaUnstable angina 4 (0.3)4 (0.3) 10 (0.8)10 (0.8) 0.400.40 0.130.13––1.291.29 0.130.13
Stable anginaStable angina 12 (1.0)12 (1.0) 11 (0.9)11 (0.9) 1.101.10 0.490.49––2.502.50 0.820.82

Stroke (fatal + nonfatal)Stroke (fatal + nonfatal) 28 (2.2)28 (2.2) 32 (2.5)32 (2.5) 0.840.84 0.530.53––1.321.32 0.440.44
Fatal strokeFatal stroke 1 (0.08)1 (0.08) 5 (0.4)5 (0.4) 0.200.20 0.0240.024––1.741.74 0.150.15
Nonfatal stroke Nonfatal stroke 
(ischemic)(ischemic)

22 (1.7)22 (1.7) 24 (1.9)24 (1.9) 0.930.93 0.520.52––1.661.66 0.800.80

Nonfatal stroke Nonfatal stroke 
(hemorrhagic)(hemorrhagic)

5 (0.4)5 (0.4) 3 (0.2)3 (0.2) 1.681.68 0.400.40––7.047.04 0.480.48

Transient ischemic attackTransient ischemic attack 5 (0.4)5 (0.4) 8 (0.6)8 (0.6) 0.630.63 0.210.21––1.931.93 0.420.42
Peripheral artery disease*Peripheral artery disease* 7 (0.6)7 (0.6) 11 (0.9)11 (0.9) 0.640.64 0.250.25––1.651.65 0.350.35
Total mortalityTotal mortality 34 (2.7)34 (2.7) 38 (3.0)38 (3.0) 0.900.90 0.570.57––1.141.14 0.670.67

*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).
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Age, yAge, y
Aspirin Aspirin 
GroupGroup

NonaspirinNonaspirin
GroupGroup

Hazard RatioHazard Ratio
(95% CI)(95% CI)

≥≥6565 45/719 45/719 59/64459/644 0.68 (0.460.68 (0.46––0.99)0.99)
<65<65 23/54323/543 27/63327/633 1.0 (0.571.0 (0.57––1.70)1.70)

GenderGender
Male Male 40/70640/706 51/68151/681 0.74 (0.490.74 (0.49––1.12)1.12)
FemaleFemale 28/55628/556 35/59635/596 0.88 (0.530.88 (0.53––1.44)1.44)

Hypertensive StatusHypertensive Status
HypertensiveHypertensive 49/74249/742 55/73155/731 0.88 (0.600.88 (0.60––1.30)1.30)
NormotensiveNormotensive 19/52019/520 31/54631/546 0.64 (0.360.64 (0.36––1.13)1.13)

Lipid StatusLipid Status
DyslipidemiaDyslipidemia 38/68038/680 43/66543/665 0.88 (0.570.88 (0.57––1.37)1.37)
NormolipidemiaNormolipidemia 30/58230/582 43/61243/612 0.71 (0.450.71 (0.45––1.14)1.14)

SmokingSmoking
Current or Current or 
past smokerpast smoker

36/56536/565 42/49442/494 0.73 (0.470.73 (0.47––1.14)1.14)

NonsmokerNonsmoker 32/69732/697 44/78344/783 0.83 (0.530.83 (0.53––1.31)1.31)

Subgroup AnalysisSubgroup Analysis
Events, No./Total No.

Favors
No Aspirin

0.3

Favors
Aspirin

Hazard Ratio (95% CI)
2.01.0



Adverse EventsAdverse Events

•• No difference between aspirin group (10 No difference between aspirin group (10 
patients) and patients) and nonaspirinnonaspirin group (7 patients) for group (7 patients) for 
ccomposite of hemorrhagic stroke and severe omposite of hemorrhagic stroke and severe 
GI bleeding GI bleeding 

–– 4 cases of severe gastrointestinal (GI) 4 cases of severe gastrointestinal (GI) 
bleeding that required transfusion in aspirin bleeding that required transfusion in aspirin 
groupgroup

–– 6 hemorrhagic strokes (1 fatal) in aspirin 6 hemorrhagic strokes (1 fatal) in aspirin 
group and 7 hemorrhagic strokes (4 fatal) group and 7 hemorrhagic strokes (4 fatal) 
in in nonaspirinnonaspirin groupgroup



SummarySummary
•• In JPAD, lowIn JPAD, low--dose aspirin was associated with an important, but dose aspirin was associated with an important, but 

not statistically significant reduction in the primary end pointnot statistically significant reduction in the primary end point of of 
total atherosclerotic events total atherosclerotic events 

•• Secondary end point of coronary and Secondary end point of coronary and cerebrovascularcerebrovascular mortality mortality 
was reduced significantly by lowwas reduced significantly by low--dose aspirindose aspirin

•• For other coronary, For other coronary, cerebrovascularcerebrovascular, and peripheral vascular end , and peripheral vascular end 
points, aspirin did not have a statistically significant effectpoints, aspirin did not have a statistically significant effect

•• Aspirin was associated with a large, statistically significant Aspirin was associated with a large, statistically significant 
reduction in total events in the subgroup of patients reduction in total events in the subgroup of patients ≥≥65 years old65 years old

•• Aspirin was well tolerated with no increase in fatal hemorrhagicAspirin was well tolerated with no increase in fatal hemorrhagic
strokes and a small strokes and a small nonsignificantnonsignificant increase in serious GI increase in serious GI 
hemorrhageshemorrhages

•• In a Japanese population where hemorrhagic strokes are more In a Japanese population where hemorrhagic strokes are more 
common, lowcommon, low--dose aspirin did not increase the risk of hemorrhagic dose aspirin did not increase the risk of hemorrhagic 
strokesstrokes



ConclusionsConclusions

•• JPAD was the largest primary prevention trial JPAD was the largest primary prevention trial 
of aspirin in type 2 diabetes of aspirin in type 2 diabetes 

•• Although the effect of lowAlthough the effect of low--dose aspirin was dose aspirin was 
not statistically significant for the primary end not statistically significant for the primary end 
point, a significant effect was demonstrated point, a significant effect was demonstrated 
on fatal coronary and fatal on fatal coronary and fatal cerebrovascularcerebrovascular
events. The trial also suggests that lowevents. The trial also suggests that low--dose dose 
aspirin might reduce total events in older aspirin might reduce total events in older 
patients.patients.

•• JPAD supports the safety of using JPAD supports the safety of using 
lowlow--dose aspirin in diabetics for primary dose aspirin in diabetics for primary 
preventionprevention







JPAD Statistics and Sample SizeJPAD Statistics and Sample Size

•• Efficacy comparisons were performed on the basis of Efficacy comparisons were performed on the basis of 
the time to the first event, according to the intentionthe time to the first event, according to the intention--toto--
treat principle, including patients lost to followtreat principle, including patients lost to follow--up up 
censored at the time of the last visitcensored at the time of the last visit

•• Safety analyses were performed on data from all Safety analyses were performed on data from all 
enrolled patientsenrolled patients

•• Sample size estimates based on adjusted event rates Sample size estimates based on adjusted event rates 
from epidemiologic studies in Japan (from epidemiologic studies in Japan (HisayamaHisayama and and 
FunagataFunagata1,21,2) ) 

•• Sample size estimated for 2450 patients based on a Sample size estimated for 2450 patients based on a 
twotwo--sided alpha level of 0.05; power 0.95; enrollment sided alpha level of 0.05; power 0.95; enrollment 
period of 2 years; followperiod of 2 years; follow--up period of 3 years after the up period of 3 years after the 
last enrollment; and 30% risk reduction for an last enrollment; and 30% risk reduction for an 
occurrence of atherosclerotic disease by aspirinoccurrence of atherosclerotic disease by aspirin

1. 1. FujishimaFujishima M, et al. M, et al. DiabetesDiabetes. 1996;45(suppl 3):S14. 1996;45(suppl 3):S14--S16; 2. S16; 2. TominagaTominaga M, et al. M, et al. Diabetes Diabetes 
CareCare.1999;22:920.1999;22:920--924.924.



Concomitant MedicationsConcomitant Medications

CharacteristicCharacteristic

Aspirin GroupAspirin Group

(n = 1262)(n = 1262)

NonaspirinNonaspirin GroupGroup

(n = 1277)(n = 1277)

Treatment for Diabetes, n (%)Treatment for Diabetes, n (%)

SulfonylureasSulfonylureas 737 (58)737 (58) 710 (56)710 (56)

AlphaAlpha--glucosidaseglucosidase inhibitorsinhibitors 422 (33)422 (33) 414 (32)414 (32)

BiguanidesBiguanides 168 (13)168 (13) 186 (15)186 (15)

InsulinInsulin 166 (13)166 (13) 160 (13)160 (13)

ThiazolidinedionesThiazolidinediones 63 (5)63 (5) 65 (5)65 (5)

Treatment for Hypertension and Treatment for Hypertension and DyslipidemiaDyslipidemia, n (%), n (%)

Calcium channel blockers (CCB)Calcium channel blockers (CCB) 436 (35)436 (35) 440 (34)440 (34)

AngiotensinAngiotensin--II receptor antagonists II receptor antagonists 269 (21)269 (21) 266 (21)266 (21)

AngiotensinAngiotensin--converting enzyme inhibitors  converting enzyme inhibitors  178 (14)178 (14) 195 (15)195 (15)

BetaBeta--blockersblockers 75 (6)75 (6) 87 (7)87 (7)

AlphaAlpha--blockersblockers 53 (4)53 (4) 38 (3)38 (3)

StatinsStatins 322 (26)322 (26) 328 (26)328 (26)



Baseline Clinical Laboratory Baseline Clinical Laboratory 
MeasurementsMeasurements

CharacteristicCharacteristic

Aspirin GroupAspirin Group

(n = 1262)(n = 1262)

NonaspirinNonaspirin GroupGroup

(n = 1277)(n = 1277)
Clinical Laboratory Data, mean Clinical Laboratory Data, mean ±± SDSD

Hemoglobin AHemoglobin A1c1c level (%) level (%) 7.1 7.1 ±± 1.41.4 7.0 7.0 ±± 1.21.2
Fasting plasma glucose level (mg/Fasting plasma glucose level (mg/dLdL) ) 148 148 ±± 5050 146 146 ±± 4848
Total cholesterol level (mg/Total cholesterol level (mg/dLdL) ) 202 202 ±± 3434 200 200 ±± 3434
Fasting triglyceride level (mg/Fasting triglyceride level (mg/dLdL) ) 135 135 ±± 8888 134 134 ±± 8989
HDLHDL--cholesterol level (mg/cholesterol level (mg/dLdL) ) 55 55 ±± 1515 55 55 ±± 1515
Blood urea nitrogen level (mg/Blood urea nitrogen level (mg/dLdL) ) 16 16 ±± 55 16 16 ±± 55
Serum Serum creatininecreatinine level (mg/level (mg/dLdL) ) 0.8 0.8 ±± 0.30.3 0.8 0.8 ±± 0.20.2
Red blood cells (x10Red blood cells (x1055/mL) /mL) 45.2 45.2 ±± 4.74.7 45.0 45.0 ±± 4.84.8
White blood cells (x10White blood cells (x1033/mL) /mL) 6.2 6.2 ±± 1.61.6 6.1 6.1 ±± 1.71.7
Hemoglobin level (Hemoglobin level (g/dLg/dL) ) 14.0 14.0 ±± 1.51.5 14.0 14.0 ±± 1.51.5



Adverse EventsAdverse Events
Aspirin GroupAspirin Group NonaspirinNonaspirin GroupGroup

Bleeding, gastrointestinal*Bleeding, gastrointestinal*
Hemorrhagic gastric ulcerHemorrhagic gastric ulcer 55 33
Bleeding from esophageal Bleeding from esophageal varicesvarices 11 00
Bleeding from colon Bleeding from colon diverticuladiverticula 22 00
GI bleeding due to cancerGI bleeding due to cancer 22 00
GI bleeding (unknown)GI bleeding (unknown) 11 11

Hemorrhoids bleeding Hemorrhoids bleeding 11 00
Bleeding, otherBleeding, other

Retinal bleedingRetinal bleeding 88 44
Bleeding after tooth extractionBleeding after tooth extraction 11 00
Subcutaneous hemorrhageSubcutaneous hemorrhage 33 00
HematuriaHematuria 22 11
Nose bleedingNose bleeding 66 11
Chronic Chronic subduralsubdural hematomahematoma 22 00

NonbleedingNonbleeding, gastrointestinal event, gastrointestinal event
NonhemorrhagicNonhemorrhagic gastritisgastritis 33 00
NonhemorrhagicNonhemorrhagic gastric ulcergastric ulcer 1717 33
NonhemorrhagicNonhemorrhagic duodenal ulcerduodenal ulcer 11 11
Only GI symptomOnly GI symptom 2626 00

*In the aspirin group, there were 4 cases of severe GI bleeding that required transfusion.


