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RANDOMIZED CONTROLLED

trials (RCTs) provide the ba-
sis for physicians to practice
evidence-based medicine and

have revolutionized the treatment of
cardiovascular disorders. Due to their
strict inclusion and exclusion criteria,
RCTs do not always provide an accu-
rate view of the burden of disease or
long-term prognosis. In contradistinc-
tion, registries enable a real-world es-
timation of actual disease treatments.
In the setting of acute coronary syn-
dromes, several registries have pro-
vided insight into real-world event rates,
treatment patterns, and outcomes.1-4

The clinical knowledge base regard-
ing acute coronary syndromes is well-
defined, but no comparable interna-
tional data set is available to describe
the risk profiles and treatment of
individuals with stable atherothrom-
botic disease as defined in primary

care practices. Although several
advances based on RCTs have been
made in the management of athero-
thrombosis,5-9 the number of registries
or population-based studies have been
limited. The Framingham study, for
example, continues to provide useful
data on risk factors for developing ath-

erothrombosis, but it is restricted to
a particular geographic locale and
does not fully address subsequent risk
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Context Atherothrombosis is the leading cause of cardiovascular morbidity and mor-
tality around the globe. To date, no single international database has characterized
the atherosclerosis risk factor profile or treatment intensity of individuals with athero-
thrombosis.

Objective To determine whether atherosclerosis risk factor prevalence and treat-
ment would demonstrate comparable patterns in many countries around the world.

Design, Setting, and Participants The Reduction of Atherothrombosis for Con-
tinued Health (REACH) Registry collected data on atherosclerosis risk factors and treat-
ment. A total of 67 888 patients aged 45 years or older from 5473 physician practices
in 44 countries had either established arterial disease (coronary artery disease [CAD],
n = 40 258; cerebrovascular disease, n = 18 843; peripheral arterial disease, n = 8273)
or 3 or more risk factors for atherothrombosis (n = 12 389) between 2003 and 2004.

Main Outcome Measures Baseline prevalence of atherosclerosis risk factors, medi-
cation use, and degree of risk factor control.

Results Atherothrombotic patients throughout the world had similar risk factor pro-
files: a high proportion with hypertension (81.8%), hypercholesterolemia (72.4%), and
diabetes (44.3%). The prevalence of overweight (39.8%), obesity (26.6%), and mor-
bid obesity (3.6%) were similar in most geographic locales, but was highest in North
America (overweight: 37.1%, obese: 36.5%, and morbidly obese: 5.8%; P�.001 vs
other regions). Patients were generally undertreated with statins (69.4% overall; range:
56.4% for cerebrovascular disease to 76.2% for CAD), antiplatelet agents (78.6% over-
all; range: 53.9% for �3 risk factors to 85.6% for CAD), and other evidence-based
risk reduction therapies. Current tobacco use in patients with established vascular dis-
ease was substantial (14.4%). Undertreated hypertension (50.0% with elevated blood
pressure at baseline), undiagnosed hyperglycemia (4.9%), and impaired fasting glu-
cose (36.5% in those not known to be diabetic) were common. Among those with
symptomatic atherothrombosis, 15.9% had symptomatic polyvascular disease.

Conclusion This large, international, contemporary database shows that classic car-
diovascular risk factors are consistent and common but are largely undertreated and
undercontrolled in many regions of the world.
JAMA. 2006;295:180-189 www.jama.com
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of patients with established vascular
disease.10,11

The Reduction of Atherothrombo-
sis for Continued Health (REACH)
Registry was initiated to evaluate out-
patients who would represent the
entire spectrum of stable atheroscle-
rotic clinical syndromes: from those
with risk factors (but who are asymp-
tomatic) to those with established
atherosclerotic arterial disease within
any circulatory bed. The REACH Reg-
istry was designed to provide these
data from the most geographically
and ethnically diverse population yet
surveyed.12 This article presents the
baseline characteristics of the REACH
Registry population.

METHODS
The REACH Registry is an interna-
tional, prospective, observational regis-
try designed to provide up to 24 months
of clinical follow-up. The design of the
REACH Registry has been published
elsewhere.12 Briefly, consecutive eli-
gible outpatients aged 45 years or older
with established coronary artery dis-
ease (CAD), cerebrovascular disease
(CVD), or peripheral arterial disease
(PAD), or with at least 3 atherosclero-
sis risk factors were enrolled over an ini-
tial 7-month recruitment period on a
worldwide basis between December
2003 and June 2004; because of regu-
latory requirements in Japan, the en-
rollment in that country was delayed and
occurred between August 2004 and De-
cember 2004. For this reason, and also
because of a desire on the part of the
Japanese REACH investigators to ana-
lyze their data separately, the data from
Japan were not analyzed together with
the data from the rest of Asia. Medical
record documentation was required for
establishment of the presence of CAD,
CVD, or PAD.

Documented CAD consisted of 1 or
more of the following criteria: stable
angina with documented CAD, history
of unstable angina with documented
CAD, history of percutaneous coro-
nary intervention, history of coronary
artery bypass graft surgery, or previ-
ous myocardial infarction. Docu-

mented CVD consisted of a hospital or
neurologist report with the diagnosis
of transient ischemic attack or ische-
mic stroke. Documented PAD con-
sisted of 1 or both criteria: current
intermittent claudication with ankle-
brachial index of less than 0.9 or a his-
tory of intermittent claudication
together with a previous and related
intervention, such as angioplasty,
stenting, atherectomy, peripheral arte-
rial bypass graft, or other vascular
intervention including amputation.

The risk factors consisted of those
that were documented in the medical
record or for which patients were re-
ceiving treatment at the time of study
enrollment: treated diabetes mellitus,
diabetic nephropathy, ankle-brachial in-
dex of less than 0.9, asymptomatic ca-
rotid stenosis of 70% or higher, ca-
rotid intima media thickness of 2 times
or more adjacent sites, systolic blood
pressure of 150 mm Hg or higher de-
spite therapy for at least 3 months, hy-
percholesterolemia treated with medi-
cation, current smoking of at least 15
cigarettes per day, men aged 65 years
or older, or women aged 70 years or
older. Patients already in a clinical trial,
hospitalized patients, or those who
might have difficulty returning for a fol-
low-up visit were excluded from en-
rollment. This protocol was submit-
ted to the institutional review board in
each country according to local require-
ments and signed informed consent was
obtained for all patients.

Selection of physicians to the REACH
Registry was determined at the coun-
try level. To ensure homogeneity and
a good representation in the REACH
Registry population, a site selection
method was designed and imple-
mented in each participating country
by epidemiologists under the supervi-
sion of the REACH Registry global and
local steering committees and na-
tional coordinators. The site selection
method took into account various and
complex criteria such as patient pro-
files (eg, CAD, CVD, or PAD, or risk
of atherothrombotic events), physi-
cian profiles (eg, general practition-
ers, internists, cardiologists, neurolo-

gists), health care environments (rural,
suburban, urban), and medical prac-
tices (office-based, hospital-based). This
selection was designed to try to mimic
the best available epidemiological data
in each country that reflect the bur-
den of atherothrombosis or at-risk
populations. The national coordina-
tor in each country made the final de-
cision on the selection of physicians and
sites in each country.

Data were collected centrally via use
of a standardized international case re-
port form, completed at the study visit.
Baseline height, weight, waist circum-
ference, seated systolic and diastolic
blood pressure, and available fasting
glucose and cholesterol levels were ob-
tained. From these data, baseline demo-
graphic and risk factor characteristics
were analyzed. Body mass index (BMI)
was defined as weight in kilograms di-
vided by the square of height in me-
ters. Participants were considered to be
overweight if they had a BMI of 25 to
less than 30 or obese if they had a BMI
of 30 or higher. Obese participants were
further subclassified as having class I
(BMI, 30-�35), class II (BMI, 35-
�40), or class III obesity (BMI �40).
Waist circumference was also used to
classify patients as obese if it was 40
inches or larger (�102 cm) in men or
35 inches or larger (�88 cm) in women.
Current smoking was defined as at least
5 cigarettes per day on average within
the last month before entry into the
REACH Registry; former smoking was
defined as at least 5 cigarettes per day
on average more than 1 month before
entry into the REACH Registry. Poly-
vascular disease was defined as co-
existent symptomatic (clinically rec-
ognized) arterial disease in 2 or 3
territories (coronary, cerebral, and/or
peripheral) within each patient.

Family practitioners and general
practitioners (44% of the physicians)
as well as other office-based special-
ists in areas such as internal medicine
(29%), cardiology (13%), neurology
(9%), endocrinology (2%), general sur-
gery (2%), vascular disease (1%), and
other fields (1%) recruited patients into
the study. Each physician recruited a
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maximum of 15 patients (maximum of
20 in the United States).

In each country, 10% of all sites that
enrolled at least 1 patient underwent a
data audit by completing a site visit.
These sites were selected randomly 6%
of the time and an additional 4% were
selected due to the number of queries
and missing data from the site. For each
of the sites (10%) undergoing moni-
toring, 100% of case report forms for
patients enrolled at that site were moni-
tored for source documentation and ac-
curacy.

The sample size for the REACH Reg-
istry was estimated as follows. It was as-
sumed that a minimum of 40 000 in-
dividuals would be followed up for an
average of 21 months (with �30% lost
to follow-up) with a primary yearly
event rate of 3% for cardiovascular
death, myocardial infarction, or stroke.
With these assumptions, the preci-
sion of the estimate would be 5%
(range, 2.84%-3.16%).

Continuous variables are expressed
as mean (SD). Categorical variables are
expressed as frequencies and percent-
ages. Comparisons between categori-
cal variables were performed using the
Pearson �2 test. The t test was used to

compare continuous variables. Adjust-
ment for age and sex was made by us-
ing a multiple logistic model giving the
least-squares mean of the logit for each
percentage. Statistical significance was
considered as a 2-tailed probability of
less than .05. Statistical analysis was
performed using SAS software version
8 (SAS Institute Inc, Cary, NC).

RESULTS
A total of 69 055 patients were en-
rolled in the REACH Registry. Of these,
baseline data were available for 67 888;
1109 did not meet the inclusion crite-
ria and 58 withdrew their consent. Pa-
tients were enrolled from 44 countries
in the following regions: North
America: Canada (1976 patients) and
the United States (25 770 patients);
Latin America: Brazil (441 patients),
Chile (253 patients), Mexico (899 pa-
tients), and Interlatina (includes Costa
Rica, Dominican Republic, Ecuador,
Guatemala, Panama, and Peru: 338 pa-
tients); Western Europe: Austria (1588
patients), Belgium (383 patients), Den-
mark (422 patients), Finland (311 pa-
tients), France (4592 patients), Ger-
many (5521 patients), Greece (699
patients), the Netherlands (324 pa-

tients), Portugal (218 patients), Spain
(2515 patients), Switzerland (695 pa-
tients), and the United Kingdom (618
patients); Eastern Europe: Bulgaria (996
patients), Hungary (957 patients),
Lithuania (99 patients), Romania (2009
patients), Russia (999 patients), and
Ukraine (596 patients); Middle East: Is-
rael (379 patients), Lebanon (120 pa-
tients), Saudi Arabia (198 patients), and
United Arab Emirates (149 patients);
Asia: China (708 patients), Hong Kong
(175 patients), Indonesia (499 pa-
tients), Korea (505 patients), Malay-
sia (525 patients), the Philippines (1039
patients), Singapore (880 patients), Tai-
wan (1057 patients), and Thailand (515
patients); Japan (5048 patients); and
Australia (2872 patients). The base-
line demographics, inclusion criteria
(CAD, CVD, PAD, or �3 risk factors),
and geographic regions are listed in
TABLE 1 and TABLE 2.

The population sample included
36.3% women and the mean (SD) age
was 68.5 (10.1) years (interquartile
range, 61-76 years). A high propor-
tion of patients had diabetes, hyperten-
sion, and hypercholesterolemia. There
were significant differences in the preva-
lence of risk factors such as diabetes (in

Table 1. Baseline Demographics of Population in the REACH Registry

Percentage of Population*

Total
(N = 67 888)†

Symptomatic
(n = 55 499)

CAD
(n = 40 258)

CVD
(n = 18 843)

PAD
(n = 8273)

�3 Risk Factors
(n = 12 389)

Age, mean (SD), y 68.5 (10.1) 68.4 (10.1) 68.3 (10.1) 69.4 (10.0) 69.2 (9.8) 69.0 (9.8)

Men 63.7 66.9 69.8 59.5 70.7 49.5

Diabetes‡ 44.3 37.5 38.3 37.4 44.2 74.9

Hypertension§ 81.8 80.0 80.3 83.3 81.0 90.3

Hypercholesterolemia 72.4 70.2 77.0 58.2 66.7 82.2

Obesity� 46.6 44.0 45.4 42.6 44.1 58.4

Overweight (BMI, 25-�30) 39.8 40.9 41.7 39.4 40.3 35.0

Obesity
Class I (BMI, 30-�35) 19.9 18.8 20.3 16.5 17.2 24.8

Class II (BMI, 35-�40) 6.7 5.8 6.4 4.9 4.6 10.6

Class III (BMI �40) 3.6 2.8 3.2 2.3 2.0 7.0

Smoker
Former 41.6 44.6 47.1 38.6 50.9 28.4

Current 15.3 14.4 13.0 14.3 24.5 19.2
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by the square of height in meters); CAD, coronary artery disease; CVD, cerebrovascular disease;

PAD, peripheral arterial disease; REACH, Reduction of Atherothrombosis for Continued Health.
*Unless otherwise indicated.
†Some patients with CAD, CVD, or PAD are listed in 2 or 3 categories and therefore the total of these 3 categories exceeds 67 888.
‡Patients with type 1 or 2 diabetes currently treated with hypoglycemic agents or history of diabetes.
§Patients currently treated with medication.
�Men: waist circumference of 102 cm or more; women: waist circumference of 88 cm or more.
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44.3% of the total population enrolled
and in 37.5% of symptomatic pa-
tients) among the different patient sub-
groups. There was also marked geo-
graphic variation in the prevalence of
diabetes, ranging from 52.5% in the
Middle East to 27.7% in Eastern Eu-
rope. Current smoking prevalence was
15.3% overall, although in regions such
as Eastern Europe, current smoking was
present in 20.9% (FIGURE 1).

Documented high blood pressure
(systolic �140 mm Hg and/or dia-
stolic �90 mm Hg), fasting hypergly-
cemia (glucose �126 mg/dL [�6.99
mmol/L]), and impaired fasting glu-

cose (glucose �100 mg/dL [�5.55
mmol/L] but �126 mg/dL [�6.99
mmol/L]) were recorded on the base-
line visit in a substantial number of pa-
tients. Overall, 50% of patients had el-
evated blood pressure at baseline. Of
patients with diagnosed hyperten-
sion, baseline blood pressure was
elevated in 54.9%; of patients without
diagnosed hypertension, baseline
blood pressure was elevated in 27.6%
(P�.001). Of patients without diag-
nosed diabetes, fasting hyperglycemia
was present in 4.9% and impaired fast-
ing glucose was present in 36.5%. In all
geographic regions, a substantial per-

centage of patients had elevated levels
of cholesterol (�200 mg/dL [5.18
mmol/L]), ranging from 24.4% in Aus-
tralia to 64.4% in Eastern Europe. Of
the patients with symptomatic athero-
thrombosis, a significant proportion
(15.9%) had symptomatic polyvascu-
lar disease (FIGURE 2).

There was a high prevalence of over-
weight status and obesity (Table 1 and
Table 2). Overweight and obesity were
prevalent throughout the world, but
were higher in North America than in
other regions (overweight: 37.1%; obese:
36.5%; morbidly obese: 5.8%; P�.001
vs other regions). Morbid obesity was

Table 2. Baseline Characteristics in the REACH Registry by Geographical Region

Percentage of Population*

North
America

Latin
America

Western
Europe

Eastern
Europe

Middle
East Asia Australia Japan

Symptomatic

No. of patients 20 750 1681 15 053 5375 718 5137 2567 4218

Age, mean (SD), y 70.1 (10.3) 67.2 (10.2) 68.3 (9.6) 63.2 (9.3) 66.1 (10.5) 64.7 (9.7) 72.8 (9.1) 69.7 (8.4)

Men 61.6 65.0 72.1 66.6 73.7 67.0 66.3 73.8

Diabetes† 42.9 38.1 34.0 25.7 49.1 41.2 25.0 38.5

Hypertension† 84.2 77.4 77.7 85.2 80.6 79.9 75.5 70.5

Hypercholesterolemia† 82.2 59.6 72.1 50.8 80.7 56.2 78.3 44.6

Obesity†‡ 51.5 41.9 50.3 46.7 45.9 17.9 55.6 8.8

Overweight (BMI, 25-�30)† 38.4 47.7 47.8 48.0 47.8 35.5 44.3 29.5

Obesity†
Class I (BMI, 30-�35) 25.0 15.7 19.8 19.7 19.9 5.9 22.1 3.4

Class II (BMI, 35-�40) 9.4 3.4 4.5 3.5 5.5 0.7 6.1 0.2

Class III (BMI �40) 5.1 0.9 1.0 0.7 1.5 0.3 2.2 0.1

Smoker†
Former 48.3 44.0 45.0 30.4 29.4 29.8 55.7 46.6

Current 13.0 6.2 13.9 14.1 10.4 8.4 6.8 14.7

�3 Risk Factors Only

No. of patients 6996 250 2833 281 128 766 305 830

Age, mean (SD), y 69.1 (10.3) 66.2 (10.5) 69.3 (9.1) 65.0 (9.9) 67.7 (10.5) 66.9 (9.5) 72.8 (6.9) 70.3 (7.8)

Men 47.0 40.7 56.2 44.1 61.4 49.9 55.1 48.7

Diabetes† 76.6 80.4 70.0 53.4 70.7 86.6 84.1 86.8

Hypertension† 92.7 89.2 91.6 94.0 94.3 87.7 82.5 73.0

Hypercholesterolemia† 88.5 70.9 77.1 68.2 86.7 76.9 93.6 64.8

Obesity†‡ 65.0 63.9 67.7 57.7 65.8 23.6 71.0 17.0

Overweight (BMI, 25-�30)† 33.0 48.7 41.5 44.7 44.2 36.3 34.8 32.5

Obesity†
Class I (BMI, 30-�35) 29.6 22.4 29.2 22.0 27.8 8.2 31.1 6.0

Class II (BMI, 35-�40) 13.4 7.5 8.8 7.1 4.2 1.5 16.0 0.5

Class III (BMI �40) 8.3 3.0 3.2 0.6 1.3 0.5 3.4 0.2

Smoker†
Former 30.4 24.0 24.3 15.9 20.1 14.2 34.2 19.3

Current 14.9 10.5 19.0 23.1 14.5 12.2 14.7 26.3
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by the square of height in meters); REACH, Reduction of Atherothrombosis for Continued Health.
*Unless otherwise indicated. P�.001 for all comparisons.
†Adjusted for age and sex.
‡Men: waist circumference of 102 cm or more; women: waist circumference of 88 cm or more.
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most prevalent in North America
(Table 2). The prevalence of obesity as
determined by BMI correlated with obe-
sity as defined by elevated waist circum-
ference (� Cohen coefficient, 0.48; 95%
confidence interval [CI], 0.48-0.49;
P�.001), although a substantial pro-
portion of patients categorized as obese
by one measure were not classified as
obese by another measure; 29.9% were
obese as assessed by BMI, while 46.5%
were obese by waist circumference. Ad-
ditionally, 25.6% of the patients were
classified as obese with both criteria,
20.8% were classified as obese with waist
circumference but not with BMI; con-
versely, 4.3% were classified as obese
with BMI but not with waist circumfer-
ence and 49.2% of the patients were clas-

sified as not obese with both criteria.
Medications used are listed by ath-

erosclerosis risk factor prevalence
(TABLE 3) and geographic region
(TABLE 4). Of the total population,
78.6% were receiving some form of an-
tiplatelet therapy and 69.4% were re-
ceiving statins. Medication use varied
based on geography; for example, statin
use was lowest in Japan. However,
across geographic regions, the propor-
tion of patients meeting established cho-
lesterol targets was suboptimal. There
was also substantial variation in pa-
tients’ medication use by physician spe-
cialty (TABLE 5). For example, cardi-
ologists prescribed acetylsalicylic acid
and statins significantly more often than
other physician specialties.

COMMENT
Evidence-based medicine holds the
promise to improve patient care glob-
ally. Based on RCTs, practice care
guidelines have been developed and are
being implemented throughout the
world.13 The REACH Registry demon-
strates a substantial gap between rec-
ommendations in guidelines and ac-
tual clinical practice in the care of
patients with or at risk for atherothrom-
bosis. A pattern of underutilization of
established medical therapies and
lifestyle interventions is seen in the
REACH Registry throughout all geo-
graphic regions studied, among differ-
ent physician specialties, and across dis-
ease subtypes. Despite an overwhelming
amount of data in support of statins and
antiplatelet therapy, these classes of
medicines are not being prescribed at
optimal rates. A substantial propor-
tion of patients receiving statins are not
meeting established targets that are rec-
ommended in guidelines for choles-
terol reduction,14,15 and newer data sug-
gest even more aggressive targets.16,17

Only a minority of patients were at tar-
get goals for blood pressure, glucose,
cholesterol, body weight, and nonuse
of tobacco.

Risk factors present in patients with
CAD, CVD, or PAD were observed to
be remarkably consistent across vas-
cular beds and across geographic re-
gions in the REACH Registry. This lat-
ter observation is consistent with global
observations in survivors of myocar-

Figure 2. Prevalence of Polyvascular Disease in the REACH Registry

0 70605040302010

Patients, %

Single Arterial Bed Percentage

Overall 65.9

CAD Alone 44.6

CVD Alone 16.6

PAD Alone 4.7

Polyvascular Disease
Overall 15.9

CAD + CVD 8.4

CAD + PAD 4.7

CVD + PAD 1.2

CAD + CVD + PAD 1.6

Multiple Risk Factors 18.3

CAD indicates coronary artery disease; CVD, cerebrovascular disease; PAD, peripheral arterial disease; REACH,
Reduction of Atherothrombosis for Continued Health.

Figure 1. Undertreatment of Risk Factors in Patients Worldwide

0 70605040302010

Patients, %

Elevated Blood Pressure
(≥140/90 mm Hg)

Geographic Region

Latin America

North America

Western Europe

Eastern Europe

Middle East

Australia

Asia

No. of
Patients

1 931

27 746

17 886

5656

846

2872

Japan 5048

5903

0 70605040302010

Patients, %

Elevated Cholesterol
(>200 mg/dL)

0 70605040302010

Patients, %

Current Smoking
(≥5 Cigarettes/d)

To convert cholesterol to mmol/L, multiply by 0.0259.
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dial infarction in the INTERHEART
study.18 Overall, these findings high-
light the importance of treating the core
set of risk factors (hypertension, dia-
betes, hypercholesterolemia, tobacco
use, and obesity) that appear to con-
tribute to the bulk of the risk for de-
veloping atherothrombosis.18 Treat-
ing such factors more aggressively to
reach established goals would de-
crease the need for subsequent revas-
cularization procedures. To date, no
trial has demonstrated that revascular-
ization is superior to medical therapy
in reducing mortality in patients with
stable CAD.19 Therefore, it becomes
even more important to find ways to im-

prove the treatment of risk factors, such
as by implementing care pathways
and measuring adherence to guide-
lines.1,20,21

Obesity has been identified as a ma-
jor public health concern and the
REACH Registry baseline data con-
firm the prevalence of obesity through-
out the world. The rates in North
America are particularly alarming and
should serve as a signal to the rest of
the world, especially to areas where
urbanization and industrialization are
occurring, which may expose popula-
tions that are particularly genetic-
ally susceptible to atherothrombosis
and further accelerate the impact of

atherothrombosis on morbidity and
mortality.22-24

Another interesting observation
about obesity in the REACH Registry
has to do with the definitions used. As
defined by BMI, 30% of patients in this
study population would be defined as
obese. Alternatively, when obesity was
defined by waist circumference, al-
most half of the patients were catego-
rized as obese. Because more than
62 000 patients had a baseline waist cir-
cumference measurement, the fol-
low-up phase of the REACH Registry
should enable a comparison of these
2 metrics of obesity.25-28 Furthermore,
the thresholds at which obesity is linked

Table 3. Medication Use Among Patients in the REACH Registry by Atherosclerosis Risk Factor Prevalence

Percentage of Population*

Total
(N = 67 888)

CAD
(n = 40 258)

CVD
(n = 18 843)

PAD
(n = 8273)

�3 Risk Factors
(n = 12 389)

No. of patients with diagnosed hypertension
or elevated blood pressure at initial examination

58 920 34 127 16 741 7302 11 536

At least 1 antihypertensive 95.8 97.4 94.1 92.4 96.7

�-Blockers 48.9 63.3 38.7 42.9 30.6

ACE inhibitors 48.2 50.7 46.7 47.2† 47.4†

Diuretics 44.0 44.5‡ 42.3 46.4 49.7

Calcium channel blockers 37.2 36.2 39.8 39.9 37.3†

Angiotensin II receptor blockers 25.4 22.6 24.5‡ 23.2 34.0

Other antihypertensives 10.6 10.1 11.6 11.5‡ 12.4

Antiplatelet therapy
At least 1 antiplatelet agent 78.6 85.6 81.8 81.7 53.9

Acetylsalicylic acid 67.4 76.2 62.1 62.5 49.8

Other antiplatelet agents 24.7 26.1 36.5 34.5 6.3

Any 2 antiplatelet agents 13.2 16.6 16.6 14.9 2.1

No. of patients with history of diabetes
or elevated blood glucose at initial examination

31 424 16 314 7499 3814 9401

At least 1 diabetes medication 85.9 82.5 82.2 85.6† 93.6

Sulfonylureas 42.7 40.1 41.2‡ 36.4 47.8

Biguanides 40.0 35.6 34.1 31.0 50.6

Insulin 25.7 27.7 25.0† 37.8 22.9

Thiazolidinediones 17.1 15.3 13.2 13.2 23.4

Other diabetes medications 10.9 9.7 10.5† 9.8‡ 12.8

Nitrates 24.2 38.0 18.4 23.4‡ 3.1

NSAIDs 11.7 11.2 10.6 10.9‡ 15.6

Lipid-lowering therapy
At least 1 agent 75.2 80.9 61.3 70.0 81.3

Statin 69.4 76.2 56.4 64.2 71.6

Other lipid-lowering agents 12.0 12.2† 9.0 11.5† 16.1

No. of patients with PAD 8273 4298 1907 8273 0

Cilostazol, pentoxifylline, buflomedil, or naftidrofuryl 28.7 25.9 29.0† 28.7 0
Abbreviations: ACE, angiotensin-converting enzyme; CAD, coronary artery disease; CVD, cerebrovascular disease; NSAIDs, nonsteroidal anti-inflammatory drugs; PAD, peripheral arte-

rial disease; REACH, Reduction of Atherothrombosis for Continued Health.
*Unless otherwise indicated. P�.001 for all comparisons except as marked below.
†P value not significant (�.05).
‡P value significant at �.05 but �.001.
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to increased cardiovascular risk may
vary across populations.29-32 The
REACH Registry may allow examina-
tion of the appropriate thresholds for
obesity in different national or ethnic
populations.29-32

In patients with established athero-
thrombosis, symptomatic polyvascu-
lar disease was common in the REACH
Registry. One of 6 patients with CAD,
CVD, or PAD had symptomatic involve-
ment of 1 or 2 other arterial beds. This
finding points to the diffuse nature
of atherothrombosis and implies that
atherothrombosis is best treated as a
systemic disease.33 Of course, if the
degree of asymptomatic polyvascular
disease was examined, the degree

of overlap in the involvement of
different arterial circulations would be
even greater than seen in the present
analysis.

There are several limitations to this
analysis. While the REACH Registry is
more geographically diverse than other
registries that have examined popula-
tions with stable cardiovascular dis-
ease, this study does not include im-
portant geographic regions and ethnic
groups (ie, the underrepresentation of
African and Chinese populations,
among many). By focusing on stable
outpatients, the enrolled patients may
be at a lower risk than if inpatients with
atherothrombotic diseases had also
been included. As for all registries, the

influence of recruitment biases (which
may vary geographically) cannot be
known. Physicians were instructed to
recruit consecutive patients, but un-
like in an RCT, there were no log books
audited to ensure compliance with such
instructions. Despite efforts to ensure
the inclusion of representative pa-
tients from every participating coun-
try, this study has limitations inherent
to nonpopulation-based registries. We
were not able to determine if undocu-
mented contraindications to medica-
tions or economic limitations affected
the lack of medication use. However,
the magnitude of underrecognition and
undertreatment of atherothrombosis
risk factors is such that this finding is

Table 4. Medication Use Among Patients in the REACH Registry by Geographical Regions

Percentage of Population*

North
America

(n = 27 746)

Latin
America

(n = 1931)

Western
Europe

(n = 17 886)

Eastern
Europe

(n = 5656)

Middle
East

(n = 846)
Asia

(n = 5903)
Australia
(n = 2872)

Japan
(n = 5048)

No. of patients with diagnosed hypertension
or elevated blood pressure at initial examination

24 713 1595 15 478 4962 714 5028 2494 3936

At least 1 antihypertensive 97.5 94.7 94.7 97.5 98.0 95.4 93.1 89.1

�-Blockers 51.8 40.3 51.4 63.0 60.3 41.7 39.3 20.0

ACE inhibitors 49.5 47.0 48.9 77.0 56.4 34.3 45.1 20.2

Diuretics 51.4 40.2 46.2 51.0 44.8 25.6 29.9 13.7

Calcium channel blockers 35.7 35.0 33.3 29.7 42.0 44.6 32.7 65.2

Angiotensin II receptor blockers 27.6 25.9 23.8 4.1 21.1 31.0 25.4 37.7

Other antihypertensives 12.5 5.6 10.2 9.1 14.1 9.5 9.2 5.9

Antiplatelet therapy
At least 1 antiplatelet agent 77.0 87.3 78.1 86.4 90.8 81.6 74.5 74.3

Acetylsalicylic acid 71.3 77.0 62.3 75.1 83.7 63.4 64.3 54.8

Other antiplatelet agents 20.1 30.7 27.3 26.1 25.2 30.7 19.7 32.1

Any 2 antiplatelet agents 14.3 20.5 11.0 14.7 18.0 12.4 9.5 12.6

No. of patients with history of diabetes
or elevated blood glucose at initial examination

14 740 888 7345 1660 469 2982 907 2433

At least 1 diabetes medication 87.1 91.2 85.6 79.5 87.4 88.2 84.7 78.9

Sulfonylureas 43.3 48.7 35.8 37.4 49.2 56.6 39.9 44.3

Biguanides 41.8 45.6 39.9 30.9 54.3 49.8 55.5 13.1

Insulin 26.9 23.6 30.1 22.3 23.4 15.4 21.3 23.6

Thiazolidinediones 30.1 7.1 4.9 1.6 5.7 10.4 2.1 6.3

Other diabetes medications 7.8 8.5 11.4 10.8 7.4 13.9 1.8 27.9

Nitrates 18.9 16.8 23.7 42.4 31.4 28.0 31.6 27.2

NSAIDs 18.3 6.0 7.6 4.5 8.1 4.2 23.3 3.0

Lipid-lowering therapy
At least 1 agent 83.6 68.5 75.2 62.3 85.1 66.6 80.2 51.4

Statin 76.9 64.2 69.9 57.6 82.4 60.5 78.8 44.6

Other lipid-lowering agents 18.1 10.0 7.8 7.0 7.5 9.2 2.5 10.0

No. of patients with PAD 2545 223 3550 710 56 319 260 610

Cilostazol, pentoxifylline, buflomedil, or naftidrofuryl 23.6 29.2 28.3 57.9 40.7 26.8 0.4 29.2
Abbreviations: ACE, angiotensin-converting enzyme; NSAIDs, nonsteroidal anti-inflammatory drugs; PAD, peripheral arterial disease; REACH, Reduction of Atherothrombosis for

Continued Health.
*Unless otherwise indicated. P�.001 for all comparisons.
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likely to be robust. Furthermore, phy-
sicians deciding to participate in a re-
search initiative such as the REACH
Registry may have been more apt to pro-
vide better care and therefore the find-
ings of undertreatment may reflect a
best-case scenario and actually under-
estimate the true degree of undertreat-
ment in general clinical practice.

In conclusion, data from this large,
international, contemporary registry
demonstrate that patients with mani-
fest atherothrombosis or those at risk
are characterized by the common ath-

erosclerosis risk factors, albeit with
some significant international vari-
ability. These data demonstrate a
strikingly elevated degree of obesity
internationally as a critical cardiovas-
cular risk factor. Despite a high preva-
lence of many risk factors, systematic
undertreatment is evident throughout
the regions studied. The prevalence of
polyvascular disease in the patients
with symptomatic atherothrombosis
substantiates the cross-risk that
patients face in arterial beds other
than in their initial presenting one.

The percentages of overweight and
obese patients support efforts at tar-
geting this risk factor in patients
along the atherothrombotic con-
tinuum of risk. The follow-up phase
of the REACH Registry will allow
measurement of the cardiovascular
ischemic event rates of this popula-
tion as well as an assessment of how
these various risk factors affect the
rate of subsequent morbidity and
mortality and cardiovascular out-
comes in a geographically diverse
population.

Table 5. Medication Use Among Patients in the REACH Registry by Physician Specialty

Patient Population by Physician Specialty, %*

General
Practice

(n = 27 392)
Internist

(n = 20 998)
Cardiologist
(n = 8442)

Angiologist
(n = 629)

Vascular
Surgeon

(n = 1037)
Neurologist
(n = 5376)

Endocrinologist
(n = 1535)

Other
(n = 393)

No. of physicians in specialty 2124 1631 765 81 126 533 166 47

No. of patients with diagnosed
hypertension or elevated blood
pressure at initial examination

23 750 18 775 6753 534 891 4703 1358 367

At least 1 antihypertensive 95.5 97.3 98.1 81.8 83.3 91.7 97.5 97.0

�-Blockers 44.9 52.9 70.1 34.1 34.2 32.1 43.0 47.5

ACE inhibitors 46.1 50.4 54.6 40.6 36.1 47.5 50.6 46.7

Diuretics 43.6 49.1 41.1 31.3 30.1 33.8 47.6 52.9

Calcium channel blockers 38.7 36.6 34.7 33.5 31.2 33.1 37.6 42.9

Angiotensin II receptor blockers 26.8 27.2 20.8 19.9 13.3 15.5 33.6 26.3

Other antihypertensives 10.3 11.7 8.4 10.6 10.7 9.9 11.1 14.7

Antiplatelet therapy
At least 1 antiplatelet agent 74.8 78.4 89.5 80.0 84.6 85.0 71.0 72.6

Acetylsalicylic acid 63.8 69.0 80.3 59.2 64.4 62.8 63.2 64.6

Other antiplatelet agents 22.1 22.8 29.8 29.1 32.1 38.5 14.9 20.6

Any 2 antiplatelet agents 10.8 13.3 20.4 7.5 11.3 15.9 7.0 12.6

Anticoagulants 12.6 13.1 11.0 10.6 9.8 11.9 8.0 11.9

No. of patients with history of diabetes
or elevated blood glucose
at initial examination

12 918 10 326 2930 198 447 1819 1423 216

At least 1 diabetes medication 86.1 86.2 82.0 83.3 87.6 81.1 97.7 87.4

Sulfonylureas 43.0 42.6 43.9 35.0 36.3 41.1 46.6 35.4

Biguanides 42.1 38.9 37.0 36.4 35.1 37.0 51.0 34.1

Insulin 24.0 27.1 20.2 31.1 36.7 18.2 46.8 37.1

Thiazolidinediones 17.4 21.2 9.2 5.2 2.5 3.8 18.8 27.5

Other diabetes medications 11.6 10.3 9.6 7.9 7.3 9.9 10.6 7.9

Nitrates 23.4 23.4 36.8 14.1 18.7 16.9 15.3 21.4

NSAIDs 14.2 13.2 5.2 3.6 6.3 5.6 7.6 7.7

Lipid-lowering therapy
At least 1 lipid-lowering agent 75.9 79.2 83.2 63.2 53.0 49.5 81.9 69.2

Statin 69.4 73.5 79.1 54.5 49.2 45.2 74.0 64.1

Other lipid-lowering agents 12.4 13.6 10.3 13.4 5.6 6.0 16.3 12.9

No. of patients with PAD 3256 2562 525 406 745 350 124 55

Cilostazol, pentoxifylline, buflomedil,
or naftidrofuryl

28.4 28.2 24.1 35.6 31.5 33.1 32.5 13.5

Abbreviations: ACE, angiotensin-converting enzyme; NSAIDs, nonsteroidal anti-inflammatory drugs; PAD, peripheral arterial disease; REACH, Reduction of Atherothrombosis for Con-
tinued Health.

*Unless otherwise indicated. P�.001 for all comparisons.
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Klinikum Minden, Minden, Germany; P. Gabriel Steg,
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People who develop the habit of thinking of them-
selves as world citizens are fulfilling the first require-
ment of sanity in our time. . . . More and more, the
choice for the world’s people is between becoming
world warriors or world citizens.

—Norman Cousins (1915-1990)
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Bolduc, Jean Bouthillier, Teresa Bree, Gerald Brown,
David Caplan, John Chan, William Chan, Chris Chan,
Richard Chen, James Cherry, John Chiu, Kenneth Cho,
Betty Choi-Fung, Guy Chouinard, Anthony Cia-
varella, Christian Constance, James Robin Conway,
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