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Objective:  To report on 1-year cardiovascular (CV) event rates in patients with 
established cardiovascular disease (CVD) or with multiple cardiovascular risk 
factors.

Design, patients and setting:  Prospective cohort study of 2873 patients at high 
risk of atherothrombosis based on the presence of multiple risk factors and 
overt coronary artery disease (CAD), cerebrovascular disease (CerVD) or 
peripheral arterial disease (PAD) presenting to 273 Australian general 
practitioners; this study was conducted as part of the international REACH 
Registry.

Main outcome measures:  One-year rates of cardiovascular death, myocardial 
infarction, stroke, and hospitalisation for cardiovascular procedures.

Results:  The cardiovascular death rate at 1 year was 1.4%. The combined 
cardiovascular death, non-fatal MI, stroke and hospitalisation rate for vascular 
disease affecting one location at 1 year was 11%. Even for patients with no overt 
disease, but with multiple risk factors, the 1-year combined event rate was 4.2%. 
The highest combined event rate was in patients with PAD (21.0%), and in 
patients with atherothrombotic disease identified in all three locations 
(coronary arteries, cerebrovascular system and peripheral arteries) at 39%.

Conclusion:  The rate of clinical events in community-based patients with stable 
atherothrombotic disease increases dramatically with the severity of disease 
and the number of vascular beds involved. Where disease was evident in all 
three locations, and for patients with PAD alone, the 1-year risk of cardiovascular 
events was substantially increased. Poor adherence to statin therapy in the 
secondary preventive setting is a major treatment gap that needs to be closed; 
the influences of obesity and diabetes warrant further investigation.
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the main cause of death (about a
third of all deaths) in the commu-
nity.1,2 In the context of Australia’s
ageing population, the total CVD
burden is expected to increase in the
coming decades .2 With major
improvements in acute care, includ-
ing the implantation of stents and
cardiac surgery, many of those who
suffer an acute cardiovascular event
will survive. Counterbalancing this is
the fact that sudden death still
accounts for about a quarter of all
CVD presentations.2,3 It is estimated
that 1.4 million Australians are CVD
survivors (about 7% of the popula-
tion) and the direct health care costs
of managing these conditions
accounts for 11% of total health
expenditure in Australia.2,4 It is well
known that those who have overt
CVD are at the highest risk of future
events.5 This group is a key target for
secondary prevention strategies
aimed at reducing the risk of future
events.6 It has also been well docu-
mented through many large-scale
clinical trials that therapeutic man-
agement of CVD risk factors in this
population yields convincing benefits
in terms of reduction in CVD risk.7-9

In primary prevention (for people
who have not experienced a cardio-
vascular event), the clustering of
three or more CVD risk factors has
also been shown to increase the risk
of future events. Thus, primary pre-
vention strategies focus on identify-
ing and controlling CVD risk factors
in this group.10

enges
 soci-
ise in
pula-
 CVD
ssure,
 been

well documented.11 However, the
impact of obesity on major cardio-

vascular outcomes, in secondary pre-
vention, such as cardiovascular death,
non-fatal stroke, non-fatal myocardial
infarction, and vascular interventions
is more controversial.12

While a number of Australian stud-
ies have shown that CVD risk factor
management in those with existing
disease and those at highest risk is
suboptimal, there are no data availa-
ble in Australia to inform on the out-
comes for patients being managed for
both primary and secondary CVD
prevention in general practice.13,14 In
addition, there is little information to
determine the impact of diabetes and
obesity on clinical outcomes in
patients at risk of and being managed
for CVD.

Our aim in this study was to report
on the 1-year clinical outcomes for
patients being managed for primary
and secondary CVD risk reduction in
Australian general practice and, in
particular, to focus on the impact of
diabetes and obesity.

Methods

The REACH Registry

The international REACH Registry
was an observational longitudinal
study of the management of people
with, or at high risk of, atherothrom-
bosis.15,16 The REACH Registry meth-
ods have been published previously.13-15

In brief, it recruited 67 888 patients in
44 countries across the world.15,17 In
Australia, 2873 patients were recruited
through 273 general practices across
the country. Information was collected
by medical record review performed
by study nurses. To increase the gener-
alisability, each participating general
practitioner recruited up to a maxi-
mum of 15 consecutive patients.

Study population

The study population comprised par-
ticipants aged 45 years or older who
had established coronary artery dis-
ease (CAD), cerebrovascular disease
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1 Baseline demogra

Variable

Demographic charac

Mean age in years (SD

Male

Risk factors

Diabetes

Hypertension

Hypercholesterolaem

Obesity (BMI > 30)

Current smoker

History of atheroscle

History of CAD

Stable angina with do

Unstable angina with

History of MI

History of PCI

History of CABG

History of CerVD 

History of TIA

History of stroke

History of PAD*

Claudication and ABI 

History of peripheral a

Claudication and histo

Any history of sympto

Three risk factors only

Medication use

Aspirin

Other antiplatelet age

Oral anticoagulants

Non-steroidal anti-inf

Statins

Other lipid-lowering a

Characteristics of ge

Full-time practice 

Mean age of investiga

Male

Practice location

Urban

Suburban 

Rural 

ABI = ankle brachial inde
CerVD = cerebrovascula
intervention. TIA = trans
* Includes symptomatic
P values for significant v
(CerVD), peripheral arterial disease
(PAD) or at least three CVD risk fac-
tors. Only patients with established
CAD, CerVD or symptomatic PAD
were included in any classification of
diseases in any vascular beds. In Aus-
tralia, all participants had ankle bra-
chial index (ABI) measurements taken
at baseline, with PAD defined as an
ABI of less than 0.9. The measure-

ment of ABI was only used to deter-
mine whether a participant had a low
ABI as one of the risk factors rather
than as established PAD. Therefore,
no one was upgraded to being consid-
ered to have disease in two or three
vascular beds on the basis of an ABI
measurement alone. Eligible risk fac-
tors were: systolic blood pressure
� 150 mmHg despite therapy for at

least 3 months; dyslipidaemia treated
with medication; current smoking of
at least five cigarettes per day; age 65
years or older for men and 70 years or
older for women; being treated for
diabetes mellitus; diabetic nephropa-
thy; ABI < 0.9; asymptomatic carotid
stenosis of � 70%; and carotid intima
media thickness of two times or more
that of adjacent sites. Participants
who were involved in clinical trials or
were hospitalised at the time of enrol-
ment were excluded from the regis-
try.13 Obesity was defined as a body
mass index of � 30 kg/m2.

Clinical event reporting

Baseline examinations were con-
ducted from 1 March to 30 June 2004,
and all participants were followed up
through the GP via case note review
and interview.

Participants were also re-evaluated
at 12  3 and 21  3 months to ascer-
tain whether they had experienced
any clinical events, hospitalisation or
a need for other health care services,
and to evaluate their medication use.
Data were collected centrally with the
use of a standardised international
case report form from interviews and
telephone follow-up.

Events were not independently
adjudicated. However, death records
and hospital admission records for all
reported cardiovascular events were
sourced and verified to report clinical
outcomes. REACH clinical event defi-
nitions have been described in detail
elsewhere.16 In brief, cardiovascular
death included fatal myocardial
infarction, fatal stroke and other car-
diovascular death, including heart
failure. Non-fatal events included
non-fatal myocardial infarction, non-
fatal stroke, and hospitalisation for
cardiac procedures including percuta-
neous coronary interventions and car-
diac surgery.

The REACH Registry was approved
by the Royal Australian College of
General Practitioner Research and
Ethics Committee (C-8903) and the
Institutional Ethics Committee of
Monash University. All participants
gave their written informed consent.

Statistical analyses

All statistical analyses were per-
formed using SPSS for Windows, ver-
sion 15.0 (SPSS Inc, Chicago, Ill,
USA). Data were reported as crude

phics of patients included in the 1-year follow-up analysis

Number of 
patients

Follow-up
available 

(n = 2847)

Follow-up 
not available

(n = 26) P

teristics

) 2873 72.8 (8.87) 71.0 (9.81) < 0.001

1870 65.1% 69.2% 0.89

871 30.3% 30.7% 0.98

2223 77.6% 50.0% < 0.001

ia 2227 77.6% 73.1% 0.85

831 29.2% 34.6% 0.55

197 6.8% 7.7% 0.75

rotic disease

2116 73.6% 80.8% 0.41

cumented CAD 986 36.0% 42.3% 0.53

 documented CAD 316 11.7% 4.0% 0.57

1052 37.6% 46.0% 0.75

699 24.9% 24.0% 0.95

851 30.1% 30.8% 0.92

669 23.4% 11.5% 0.16

332 12.6% 0 —

402 14.9% 12.0% 0.93

260 9.0% 11.5% 0.66

< 0.9† 79 2.7% 3.8% 0.59

ngioplasty/stenting/surgery 198 6.9% 7.7% 0.46

ry of amputation 24 0.84% 0 —

matic atherothrombosis 2567 89.3% 92.3% 0.35

306 10.7% 7.7% 0.63

1849 64.5% 53.9% 0.26

nt 565 19.8% 7.7% 0.12

356 12.5% 15.4% 0.65

lammatory drugs 663 23.4% 15.4% 0.34

2265 78.9% 73.1% 0.47

gents 71 2.5% 0 —

neral practitioners (n = 273)

86.6% 88.5% 0.97

tor in years (SD) 49.9 (9.7) 53.9 (9.5) < 0.001

78.0% 88.4% 0.23

11.1% 7.7% 0.84

70.9% 80.7% 0.58

16.3% 11.5% 0.79

x. BMI = body mass index. CABG = coronary artery bypass graft. CAD = coronary artery disease. 
r disease. MI = myocardial infarction. PAD = peripheral arterial disease. PCI = percutaneous coronary 
ient ischaemic attack.
 patients with a history of PAD. † Includes asymptomatic patients.
ariables are shown in bold. ◆
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rates, and P values of less than 0.05
were considered statistically signifi-
cant. Logistic regression analyses
were applied to determine the impact
of cardiovascular drugs on clinical
outcomes at 1 year. The results were
reported as adjusted odds ratios (OR).

Five subgroups of patients with
established atherothrombotic disease
were defined: CAD, CerVD, PAD and
combinations of any of the above
(patients with two to three affected
vascular beds). The logistic regression
models were adjusted for age, sex,
disease subgroups and risk-factor
group (no CVD).

Results

Of the 2873 participants enrolled in
the Australian REACH Registry, 1-
year follow-up data were available
for 2847. Australia had one of the
highest retention rates of all 44 coun-
tries participating in the global
REACH Registry: 98% at year 1.16

Box 1 shows baseline characteristics
for Australian participants included
in the 1-year follow-up analysis as
well as for those who did not attend
for follow-up. No significant system-
atic differences were observed
between those who were and were
not followed up at 1 year, with the
exception that those who were fol-
lowed up were slightly older and had
a higher prevalence of hypertension.
Furthermore, except for the age of
investigators, there was no difference
in the characteristics of participating
GPs. Cardiovascular  drug use
remained high at 1 year, with 78.6%
taking statins and 63.1% taking aspi-
rin. However, only 38.6% were tak-
ing -blockers. These figures were
almost identical to baseline drug use
of 78.9%, 64.5% and 37.2% for the
three drugs, respectively.

Overall, the annual death rate was
2.3% (65 deaths), with cardiovascular
deaths accounting for 60% (39
deaths; 1.4% overall). The impact of
CVD in this group was high, with the
annual combined rate for the hard
clinical events of cardiovascular
death, non-fatal myocardial infarction
or stroke ranging from 2.0% for those
with multiple risk factors (Box 2A),
6.6% for those with PAD (Box 2B) to
14.3% in those with disease in two to
three vascular beds (Box 2A). When

hospitalisation for atherothrombotic
events was included in a combined
end point, these rates increased two-
to threefold, being 4.2% for those
with multiple risk factors (Box 2A),
21.0% for those with PAD (Box 2B)
and 39.3% for those with vascular
disease in two to three beds (Box 2A).

Baseline risk factors, overt disease 
and outcomes

Box 3 shows event rates with 95% CIs
for patients classified according to
their risk factors and overt disease.
Obese patients had an event rate of
9.3% for the combined end points of
cardiovascular death, non-fatal myo-
cardial infarction, non-fatal stroke
and hospitalisation for atherothrom-
botic events, versus 10.9% and 11.6%
in the overweight and normal weight
groups, respectively. The highest
combined end points and hospitalisa-
tion for atherothrombotic events
among those without established dis-
ease were among patients with
hypertension and diabetes (13.0%
and 11.6% respectively).

Baseline cardiovascular drug use 
and 1-year outcomes

Box 4 shows the event outcomes on
the basis of cardiovascular drug use at
baseline in this secondary prevention
population. Cardiovascular deaths
were more likely to occur among
patients who did not use statins com-
pared with those who did (OR, 2.1;
95% CI, 1.1–4.3). Patients who did
not use statins were also more likely
to experience combined cardiovascu-
lar death, non-fatal myocardial inf-
arction and stroke (OR, 2.1; 95% CI
1.3–3.5).

In adjusted analyses, neither the
use of aspirin and at least one anti-
hypertensive agent nor the use of
optimal therapy (antihypertensive
agent, statin and aspirin) was signifi-
cantly associated with outcomes.

Discussion

To our knowledge, this is the first
report on “hard” clinical outcomes in
patients being managed for CVD risk
factors in Australian general practice.
For this group of high-risk patients,
fatal and non-fatal event rates
increased with increasing evidence
of diffuse CVD. Patients with PAD

3 One-year event rates* for atherothrombo
according to their risk factors and overt d

* Including cardiovascular death, non-fatal myocard
stroke and hospitalisation for cardiac procedures.

0 10%

Event rates

Cerebrovascular disease

Coronary artery disease

Peripheral arterial disease

Being treated for hypertension

Ankle brachial index < 0.9 

Being treated for 
hypercholesterolaemia

Without diabetes 

With diabetes

Normal weight (< 25 kg/m2)

 Overweight (≥ 25 to 30 kg/m2)

 Obese (≥ 30 kg/m2)

O
ve

rt
 

d
is

e
a

se
R

is
k

 f
a

ct
o

rs

2 Rates of atherothrombotic events* acco
locations† and type of vascular disease a

* Including cardiovascular (CV) death, non-fatal my
(NFMI), non-fatal (NF) stroke and hospitalisation fo
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4 Baseline cardiova

Outcome at 1 year

CV death

CV death/MI/stroke

CV death/MI/stroke/
hospitalisation

CV = cardiovascular. MI
* Optimal therapy inclu
age, sex, and severity of
constitute one of the highest risk
groups and, while the baseline level of
cardiovascular drug treatment is high
and on par with specialist medical
practice,13 those not receiving statin
therapy seem to be at substantially
increased risk over 1 year for cardio-
vascular death, non-fatal myocardial
infarction and non-fatal stroke.

Previously published Australian
REACH data on the use of drugs
among groups with different athero-
thrombotic diseases showed that
patients with PAD used fewer
antiplatelet, antihypertensive and
lipid-lowering agents.18,19 The same
observation was made in international
REACH Registry data.16,17 This may
explain the higher risk borne by
patients with PAD.

Furthermore, it has been previously
reported that in primary care,
although the prevalence of PAD is
high, awareness of this disease is
low.20 Asymptomatic PAD can be
detected through a relatively simple
ABI measurement, and our findings
highlight the importance of identify-
ing PAD and managing risk factors in
this high-risk group.

The impact of obesity on hard clini-
cal events, in particular cardiovascular
death, observed in our prospective
analysis is consistent with the “obes-
ity paradox” that has been identified
in other populations and cardiovascu-
lar studies.21-23 For example, in a
cohort of outpatients with established
heart failure, a higher body mass
index was associated with a lower
mortality risk; and overweight and
obese patients had a lower risk of
death than those at a healthy
weight.21 While these observations
have also been reported in patients
with hypertension and heart dis-
ease,22 little is known of the under-
lying mechanisms, and a better

understan ding  of  the  obes i ty
paradox24,25 is required.

In contrast, the presence of absence
of antihypertensive drug therapy
showed no significant association
with cardiovascular outcomes in this
high-risk group, and the trend was an
association with worse outcomes.
This surprising finding may be the
result of confounding, a limited
number of stroke events, or may even
suggest that, over a year, statin and
aspirin therapy may account for the
greatest impact on CVD risk.

The impact of diabetes and its con-
sequences in relation to cardiovascu-
lar death and illness has been widely
promoted in Australia over the past
decade.24-26 Most guidelines have rec-
ommended that diabetes be consid-
ered as a coronary risk equivalent, but
this has recently been the focus of
considerable debate. Our findings are
consistent with the observation that,
compared with patients with overt
CVD, diabetes alone does not have as
large an impact on major clinical
events.3

While the Australian REACH Reg-
istry cohort is a subset of the interna-
tional REACH Registry3,27,28 our
findings reflect what Australian GPs
confront in terms of the clinical out-
comes for patients managed for CVD.
Clearly, our study has limitations in
terms of sample size, and it could be
argued that the 273 GPs may not be
representative of all GPs in Australia.
Selection biases in terms of a poten-
tially more compliant group who are
willing to be followed over the 12
months should also be considered in
the interpretation of our findings.

In conclusion, the rate of clinical
events in community-based patients
with stable atherothrombotic disease
increases dramatically with the sever-
ity of disease and the number of

vascular beds involved. Where disease
was evident in all three locations
(patients with CAD, CerVD and PAD)
and for patients with PAD alone, the
1-year risk of cardiovascular events
was substantially increased. Poor
adherence to statin therapy in sec-
ondary prevention is a major treat-
ment gap that needs to be closed, and
the influence of obesity and diabetes
warrants further investigation.
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