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CARDIOVASCULAR DRUGS IN DIABETES

Should all diabetic patients receive aspirin?
Results from recent trials

NICK BARWELL, GILLIAN MARSHALL, CLAIRE MCDOUGALL, ADRIAN JB BRADY, MILES FISHER

Abstract
therosclerotic cardiovascular disease (CVD) is
Acommon in patients with diabetes, and
antiplatelet therapy has been the cornerstone of
preventative therapy for many years. The majority of
the evidence for the use of aspirin in patients with
diabetes comes from subgroup analysis of major
secondary prevention trials. Secondary prevention data
from the Antiplatelet Trialist’s Collaboration
meta-analysis suggests that the benefit derived from
aspirin is similar in diabetic and non-diabetic
populations. In the general population, data from
primary prevention studies have shown the benefit of
aspirin in terms of cardiovascular mortality, but there is
little evidence to suggest that aspirin is beneficial in
terms of total or cardiovascular mortality for prl
prevention in a diabetic population. Clopidog
have advantages over aspirin and combined t%
may be superior for certain types of coron
disease and stroke, although this is off
increased risk of haemorrhage in the

ularly type 2 diabetes, is associated with increased cardiovascular
risk, and significant cardiovascular mortality. Evidence for the
efficacy of antiplatelet therapy in patients with diabetes has been
almost exclusively derived from subgroup analysis of large trials,
often involving relatively small numbers of diabetic subjects and
frequently lacking adequate statistical power in that subgroup.
Some of the results have been counter-intuitive to our expecta-
tion of the bengfitaf antiplatelet therapy in such an alleged high-
risk group view asks the question ‘Should all diabetic
pat|ent e asp and f s on recent evidence that

spec:|f| ertai ect |abetes
r rec |n|ca| studies in primary and
ton t|p|ate|et agents. These studies

ude patle

us antlplatelet studies
atelet Trialists’ Collaboration meta-analysis
ndomised controlled trials covering nearly
00 Patients.' Overall, the end point of ‘vascular event’,
def%s non-fatal myocardial infarction (MI), non-fatal stroke
lar death, was significantly reduced by 25% in a com-

ttl
use of aspirin in the prevention of |n pat lth \@ 'high-risk’ group of subjects with prior MI, acute MI, prior
diabetes should therefore be f on t &s oke/transient ischaemic attack (TIA) or ‘other high risk’.
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Introduction %

Antiplatelet therapy is commonly prescribed in the primary and
secondary prevention of cardiovascular disease. Diabetes, partic-
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In 29 of these trials, data for individual subjects was available
according to diabetes status. In 4,502 diabetic subjects with vas-
cular disease, vascular events as defined above, were reduced
from 22.3% to 18.5%, with 38 events prevented per 1,000
patients treated, compared with control (figure 1). A second
analysis examined seven trials where patients were recruited
because they had diabetes and presumed high vascular risk
(n=1,365), and there was no benefit from antiplatelet therapy.
The authors suggested that the trends in several subgroups,
including diabetes, suggested possible benefit, but close exami-
nation of the diabetes data, if anything, suggests a possible neg-
ative effect of antiplatelet therapy, with a vascular event rate of
4.9% in the antiplatelet group and 4.4% in the control group.

Concerns about the safety of aspirin in hypertensive patients
led to inclusion of aspirin 75 mg or placebo therapy in the
Hypertension Optimal Treatment (HOT) trial.? In the general study
population (n=17,289), aspirin therapy significantly reduced
major cardiovascular events, and the greatest reduction was of
non-silent Ml (2.3 vs. 3.6, p=0.002), and the diabetic subgroup
(n=1,501) achieved greater benefit (2.5 MI prevented/1,000
patient-years compared with 1.5 in non-diabetic group). Total
and cardiovascular mortality was not reduced overall or in the
diabetic subgroup.
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Table 1.
antiplatelet agents

Results of end points for all subjects and subjects with diabetes in key primary prevention studies and secondary prevention studies with

Drug Total

subjects

n=

‘Primary’ prevention

HOT Aspirin 75 mg 19,193
vs. placebo

Primary Aspirin 100 mg 4,495

Prevention vs. placebo

Project

Secondary prevention/clopidogrel

CAPRIE Clopidogrel 75 mg 19,185

vs. aspirin 325 mg

CURE Aspirin vs. aspirin 12,562
plus clopidogrel
300 mg then 75 mg

MATCH Clopidogrel 75 mg vs. 7,599
clopidogrel 75 mg

plus aspirin 75 mg

Diabetic
subjects
= (%)

1,501
(8%)

1,031

3,866
(20%)

2,840
(22%)

5,197
(68%)

Key: CV = cardiovascular; Ml = myocardial |nfarct|on

Primary
end point
all

Reduced major
CV events from
10.5% to 8.9%

Reduced combined
end point (CV
death, M, stroke)
from 2.8% to 2.0%

Reduced combined
end point (CV
death, M, stroke)
from 5.8% to 5.3%
per year

Reduced combined
end point (CV

death, M, stro 67% to
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In 2002, the Antiplatelet Trialists’ Collaboration group pro-
duced an updated meta-analysis including more recent trials,
and therefore a larger number of diabetic patients.? The bulk of
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this increase came from the Early Treatment Diabetic Retinopathy
Study (ETDRS). This study of 3,711 subjects aimed to determine
the safety of aspirin, 650 mg daily, in diabetic patients, particu-
larly with respect to diabetic eye disease, and also collected data
on cardiovascular events and mortality.* The study population
can be considered primarily as a primary prevention or ‘low risk’
secondary prevention group in terms of cardiovascular risk, as
patients with uncontrolled hypertension or a significant prior car-
diovascular event with poor five-year prognosis were excluded.
With an average follow-up period of five years, there was no sig-
nificant reduction in total or cardiovascular mortality. Similar to
the HOT study a significant 17% reduction in symptomatic
myocardial infarction was observed.

The 2002 Antiplatelet Trialists" Collaboration meta-analysis
(including ETDRS data) again found no significant benefit in
antiplatelet therapy for patients with uncomplicated diabetes in
nine trials of patients thought to be ‘high-risk’ due to co-existing
diabetes.

Aspirin for primary prevention

In the general population, the British Doctors’ Trial using a single
daily dose of 500 mg of aspirin found no benefit in the risk of
first Ml in British male doctors with no history of occlusive vas-
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cular disease.® Larger studies, such as the US Physicians’ Health
Study, suggested a significant reduction (44%, p<0.00001) in
the risk of first Ml with 325 mg of aspirin therapy but, again,
there was no reduction in total or cardiovascular mortality.® Data
from the 39,876 women in the recently published Women'’s
Health Study showed a statistically insignificant reduction in a
combined end point of non-fatal Ml, non-fatal stroke and fatal
cardiovascular disease in women who took aspirin, with a signif-
icant reduction in strokes which was a secondary end point.” In
each of these studies, diabetic subjects represented only 2% of
the study group.

Primary Prevention Project

The Primary Prevention Project (PPP) was a randomised, con-
trolled, open trial comparing aspirin 100 mg and vitamin E 300
mg in a 2x2 factorial design,® in 4,495 subjects with one or more
cardiovascular risk factors (age > 65 years, hypertension, hyper-
cholesterolaemia, diabetes, obesity and family history of prema-
ture Ml in a first-degree relative) and no history of a vascular
event. Aspirin therapy was associated with a significant reduc-
tion in risk of cardiovascular death (RRR 44%, p=0.049%) and a

cant benefit found just in those patients with peripheral arterial
disease."

A diabetes subgroup analysis identified 3,866 patients from
the CAPRIE cohort.™ A slightly higher proportion of the diabetic
clopidogrel group had hypertension (68% of 1,914 patients)
compared with the diabetic aspirin group (64% of 1,952
patients, p=0.025). This study reported an event rate per year of
17.7% in the diabetic patients who received aspirin, and a sig-
nificantly lower (2.1%, p=0.042) event rate of 15.6% in those
on clopidogrel. The primary end point was a composite of vas-
cular death, M, stroke, or rehospitalisation for ischaemic symp-
toms or bleeding. Compared with the original CAPRIE primary
cluster end point, this is a slightly ‘softer’ end point. The authors
acknowledged the limitations of their composite end point, the
study not being sufficiently powered to allow identification of

specific individeI end points.™
CURE/PCI- E

The Clogi l'in le angjprnto prevent Recurrent Events
n het addmon of clopidogrel to

p§r€ ;Hérap th

e e

ute coronary syndrome (ACS)

significant reduction in a combined end point of all cardiovascu- do C to CAPRIE, which placed the two
lar events (RRR 23%, p=0.014). ad-to- %3 parison, CURE examined the role
f e

Post-hoc subgroup analysis of 1,031 diabetic patlents |n PP
receiving aspirin demonstrated a non-significant reductio
primary end point of combined cardiovascular death, fatal
MI, and non-fatal stroke. Indeed, removal of the dia%%\ga |ent
details from the main analysis in PPP produces
evidence for the use of aspirin in subjects wit sk fac
Without the diabetic cohort, the study sh % atistj

nificant 41% reduction in relative risk spect t o |ma

ry end point. Furthermore, analy5|so Icardlo reve s
(including TIA, angina pectoris, re Ylarisat
the two cohorts again show a aII ﬂcan tr

towards benefit in diabetes, but
other patients at risk of card|ovascu
[diabetes] vs. 31% [95% Cl 0.53-0.9

c%
RRR [NS]
od| t

Clopidogrel in diabetes mellitus <</

CAPRIE %

The Clopidogrel versus Aspirin in Patients at Risk of Ischaemic
Events (CAPRIE) trial compared the efficacy of clopidogrel with
aspirin in the secondary prevention of cardiovascular disease.
Over 19,000 patients with a history of significant vascular disease
were recruited. Entry criteria of thromboembolic stroke, Ml or
significant peripheral arterial disease ensured a heterogenous
group at high risk of further vascular events.” The CAPRIE
authors reported a significant benefit of clopidogrel over aspirin
in relation to the primary outcome (non-fatal MI, non-fatal
stroke, or vascular death) with a relative risk reduction of 8.7%
(p=0.043).

CAPRIE found clopidogrel to be effective in reducing the inci-
dence of ischaemic stroke, Ml or vascular death. However, the
benefit to the trial recruitment subgroups (stroke, M, peripheral
arterial disease) was not equal, with the largest and only signifi-
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rapy in a high-risk cohort."

ni rs of patients achieving the first primary end
ite of cardiovascular death, Ml or stroke). With the
Qrefractory ischaemia, combined therapy produced a
smafar16%) reduction. The rapid antiplatelet action of clopi-
%- appeared to have an impact with a 33% reduction in
ase achieving the second primary end point in the first 24
urS' in addition, combination therapy appeared to decrease
the requirement for thrombolysis or administration of intra-
venous GP lIb/llla inhibitors.

In the CURE study, 2,840 patients were diabetic. As in
CAPRIE, the diabetic subgroup suffered a higher vascular event
rate than their non-diabetic counterparts. Given an end point of
cardiovascular death, non-fatal Ml or stroke, 14.2% of those on
combined therapy suffered such an event; and 16.7% of the
aspirin-only group suffered from a vascular event. The relative
benefit of combined therapy over aspirin alone in diabetes nar-
rowly failed to achieve statistical significance.

The PCI-CURE study assessed antiplatelet agent synergy one
stage further. CURE study patients requiring percutaneous coro-
nary intervention (PCl) due to refractory or recurring ischaemia
were entered into PCI-CURE. Before PCl, patients received aspirin
plus placebo or aspirin plus clopidogrel. After coronary stenting,
patients all received a thienopyridine (clopidogrel/ticlopidine).

Those receiving combined therapy had multiple benefits.
They suffered significantly lower rates of pre-PClI Ml and refrac-
tory ischaemia, M, cardiovascular death and urgent revasculari-
sation in the immediate 30 days post-PCl, and in the prolonged
follow-up period (eight months). Overall, the administration of
clopidogrel (in addition to aspirin) before PCl produced a relative
risk of 0.69 (p=0.002) of cardiovascular death or MI. PCI-CURE

sy antl%
with clopidogrel therapy produced a 20%
3@3@
t

dd|t|n
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authors comment that the decision to proceed to PCl is influ-
enced by a number of factors, and have adjusted their analysis
for covariate factors which are likely to affect the likelihood of a
patient proceeding to PCl. The ‘propensity score’ is a predictive
measure of likely PCI requirement. Even after adjusting for these
scores, clopidogrel therapy remains beneficial, with an adjusted
relative risk of 0.72 (0.53-0.96, p=0.03) of cardiovascular death,
or Ml from PCl to completion of follow-up.™

There were 504 patients with diabetes in the PCI-CURE study.
Subgroup analysis of the diabetic cohort detected 101 events
(cardiovascular death or MI), with a relative risk of 0.77 (95% Cl
0.52-1.15) for the clopidogrel group. The results from the dia-
betes group certainly lack statistical power due to the small num-
bers involved. The ‘no-diabetes’ group appear to derive greater
benefit from clopidogrel (relative risk 0.66, 95% C| 0.5-0.87) but
this must be viewed in the context of the greater statistical
power associated with a greater than four-fold number of sub-
jects in this group.

CLARITY/COMMIT-CCS
The results of two large trials examining the benefits of clopido-
grel in acute Ml were recently presented at the 2005 meeting of

fered an event, which qualified as a primary outcome and 17%
of the clopidogrel-only group suffered a primary outcome event.
There were equal proportions of Ml, ischaemic stroke, other vas-
cular death and rehospitalisation for ischaemia between the
groups. This 1% difference in primary outcome achieved repre-
sents a relative risk reduction of 6.4% (95% Cl -4.6 to 16.3,
p=0.244). In addition to this weakly positive trend towards ben-
efit, MATCH reports a higher bleeding rate in the combined
group which is likely to offset any benefit from combined
antiplatelet therapy.™

From the perspective of this review, MATCH provides a rela-
tively large body of evidence as 68% of the MATCH population
(n=5,197) had diabetes. Although neither result achieves signifi-
cance, the diabetic population appears to show a beneficial
trend (1.7% Iower Event Rate) towards reduced risk of further
Vaso- occluswe nts. In contrast, the non-diabetic population

show a trinds ds benefit from clopidogrel monotherapy.™

Discu

Ag re % risk anagement allied to good
ese %al management for patients

ry prevention of cardiovascular

rlallsts Collaboration meta-analysis

|abet r the
the American College of Cardiology in Orlando U.S. The CLARI- ase t|p|a
TY (Clopidogrel as Adjunctive Reperfusion Therapy) study ran nd|c d|a e |ents with established cardiovascular

domised 3,491 patients within 12 hours of onset of an ST-el

tion Ml to clopidogrel or placebo in addition to thr olytlc
therapy and aspirin." There was a statistically 5|g 6%
odds reduction in the composite end point of dea
or occluded infarct-related artery as determj
ment angiography. A 20% reduction in
death, recurrent MI or recurrent isc

ja Yequi gent

revascularisation was also de rated days.
COMMIT/CCS-2 (Clopidogrel an tpro%FT ye%nél/

Infarction Trial) enrolled over 4§~,¢{ atie acut
clopidogrel or placebo in additi r'the

their hospital stay. This resulted in a °/ reI Ive ri ion in
the primary end point of death, re- |n |on at hospi-
tal discharge. As yet, there is no publishe arding dia-
betic populations within either of these @ut the results are

awaited with interest. Q\

MATCH
The Management of Atherothrombosis with Clopidogrel in High-
risk patients (MATCH) trial examined the role of combination
antiplatelet therapy in ischaemic cerebrovascular disease.
MATCH aims to provide information on vascular outcomes and
bleeding complications in patients on clopidogrel (75 mg/day)
suffering a recent ischaemic neurological event, with at least one
further vascular risk factor. The main primary end point consists
of a composite of ischaemic stroke, M, vascular death, or rehos-
pitalisation with acute ischaemic symptoms originating in either
the cerebrovascular, coronary or peripheral vascular distribution.
In the study, 7,599 patients were randomised to receive clopi-
dogrel plus placebo or clopidogrel plus aspirin (75 mg). Over an
18-month follow-up period, 16% of the combined group suf-
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A farc o
i o
cul ted

ow t e benefit with aspirin therapy as their non-
d b ic co @ (figure 1). Data from CAPRIE suggests that
Io ido py may be better than aspirin in diabetic
at|e tsg& within the context of a softer end point. This was
ificaot due to the inclusion of hospitalisation for ischaemia or
ng in the composite end point. Both CURE and PCI-CURE
est a trend towards benefit with combined therapy but lack
power to achieve statistical significance for diabetic patients.
Although the large diabetic cohort in MATCH potentially shows
a beneficial trend from combined therapy, the overall bleeding
event rate would preclude duotherapy in diabetic patients with
a history of stroke/TIA.

For primary prevention, ETDRS and the diabetic subgroup of
PPP found no significant reduction in major cardiovascular events
with aspirin therapy but both show a beneficial trend of similar
magnitude (around 10%). The HOT trial gives the most positive
impetus to the use of antiplatelet therapy as primary prevention
in diabetic subjects. The greatest benefit in HOT was a reduction
in MI. Cardiovascular mortality was not affected, although such
a small cohort (1,501 patients) could never have the statistical
power to determine this. Until further evidence is available, it
seems reasonable to target antiplatelet therapy on patients where
there is evidence i.e. secondary prevention, and patients with
treated hypertension. This evidence may come from the ASCEND
trial (A Study of Cardiovascular Events in Diabetes) which aims to
recruit 10,000 people with diabetes in a randomised 2X2 factor-
ial design of aspirin versus placebo and omega-3 fatty acid
supplementation versus placebo for the primary prevention of
cardiovascular events in people with diabetes.

Very few of the studies are able to demarcate the type of dia-
betes, however ETDRS attempts to define the proportion of type
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1 and type 2 diabetics involved in the study. The ETDRS investi-
gators used their own classification system which could be con- %) Key messages
sidered to over-classify patients as type 1. The ETDRS population
is likely to differ from other study populations as it has a high ® Antiplatelet therapy and aspirin in particular has not
(80%) proportion of patients classified as suffering from type 1 been conclusively shown to reduce cardiovascular death
diabetes. Delineating the type of diabetes may prove to be when given for primary prevention to people with
important as we appreciate the distinct differences between the diabetes, but may reduce or delay the onset of first
pathogenesis of accelerated atherosclerosis, particularly with non-fatal vascular events
respect to type 2 diabetes.' ® Diabetic subjects with a history of vascular disease

It would appear counter-intuitive to suggest that antiplatelet derive at least as much benefit from secondary
therapy is less effective in patients with diabetes. Yet in patients preventative antiplatelet therapy as the rest of the
with lower risk/uncomplicated diabetes, available evidence sug- population

gests that this is indeed true. The phenomenon of aspirin resis-
tance in the general population has been described, and the
findings from the reported studies may suggest a greater degree
of aspirin resistance in the diabetic population. Indeed, among

® The combination of aspirin plus clopidogrel has limited
benefits in secondary prevention, with a possible
decrease in significant vascular events in patients
requiring gercutaneous intervention for coronary

heart failure patients, aspirin use may be associated with a worse |schaem decreased readmission rates for recurrent
outcome." ischae ymptoms

So far, a definitive reason for aspirin resistance among dia-

. X ) : ne co nd clopidogrel is not
betic subjects is not well understood. Infusions of glucose and - th existin
mannitol into both diabetic and non-diabetic subjects increase rebr ar dis p 9
platelet reactivity. Increased osmolality and hyperglycaemia O N
appear to increase expression of both p-selectin and Gpllb/lila.'® \/ {b
Type 2 diabetes is associated with increased C-reactive protei \ \z\
(CRP) levels, and is a marker of chronic inflammatio N all patients receive a statin? (Br J Cardiol
Upregulated macrophage/monocytes are a source of box- 2004;11,

ane A2 production and unlike platelet COX-1, IGPNS irre-@ ho i bet|c patients receive an ACE inhibitor? (Br J

versibly inhibited by aspirin, have inducible COX i Cardiok2005;12:130-4)

not be completely inhibited by aspirin.® Endg sfunct@ @nal article in the series will cover ‘Should all diabetic
particularly associated with type 2 diabetey cter W & s receive a beta blocker?’.

relative deficiency of endothelial nitric eNO)."” dative

deficit of eNO, platelets are enc @%{to e a ferences
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