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Abstract

Background: Comprehensive control of multiple cardiovascular risk factors reduces cardiovascular risk but is difficult
to achieve.

Design: A multinational, cross-sectional, observational study.

Methods: The International Cholesterol management Practice Study (ICLPS) investigated achievement of European
Society of Cardiology (ESC)/European Atherosclerosis Society (EAS) guideline low-density lipoprotein cholesterol (LDL-
C) targets in patients receiving lipid-modifying therapy in countries outside Western Europe. We examined the rate of,
and association between, control of multiple risk factors in ICLPS participants with dyslipidaemia, diabetes and hyper-
tension (N =2377).

Results: Mean (standard deviation) age of patients was 61.4 (10.4) years; 51.3% were male. Type 2 diabetes was the most
common form of diabetes (prevalence, 96.9%). The prevalence of metabolic syndrome was 67.8%, obesity 40.4%, ath-
erosclerotic disease 39.6% and coronary artery disease 33.5%. All patients were at high (38.2%) or very high (61.8%)
cardiovascular risk according to ESC/EAS guidelines. Body mass index (BMI) was <25 kg/m? in 20.3% of patients, 62.8%
had never smoked and 25.2% were former smokers. Overall, 12.2% achieved simultaneous control of LDL-C, diabetes
and blood pressure. Risk factor control was similar across all participating countries. The proportion of patients achieving
individual guideline-specified treatment targets was 43.9% for LDL-C, 55.5% for blood pressure and 39.3% for diabetes.
Multiple correspondence analysis indicated that control of LDL-C, control of blood pressure, control of diabetes, BMI
and smoking were associated.

Conclusion: Comprehensive control of multiple cardiovascular risk factors in high-risk patients is suboptimal world-
wide. Failure to control one risk factor is associated with poor control of other risk factors.

Keywords
Cardiovascular disease, diabetes mellitus, dyslipidaemia, hypertension, observational study, risk factors

Received 3 July 2019; accepted 3 August 2019

'University of Cape Town, Cape Town, South Africa

2Heart Institute (InCor), University of Sao Paulo Medical School Hospital
and Hospital Israelita Albert Einstein, Sao Paulo, Brazil

3Sanoﬁ-Aventis, Paris, France

“Stat Process, Paris, France

SPontificia Universidad Javeriana, Bogota, Colombia

Introduction
INTERHEART demonstrated that dyslipidaemia,

diabetes, hypertension, smoking and abdominal obesity
are important cardiovascular risk factors in both sexes,
at all ages and in all regions of the world.! The combin-
ation of several mildly increased risk factors can be more
deleterious than the presence of one isolated risk factor
of ‘high intensity’, and treatment guidelines recommend
comprehensive control of risk factors.” Guidelines on
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cardiovascular prevention recommend targets for car-
diovascular risk factor control (Supplementary Table
1).* Diabetes, which is often accompanied by multiple
risk factors, is associated with high cardiovascular
risk.>* Intensive therapy targeting multiple risk factors
reduces the risk of cardiovascular events and cardiovas-
cular mortality in these patients.* Observational studies
suggest that control of multiple risk factors is inad-
equate,” ' with reporting rates of simultaneous attain-
ment of glycated haemoglobin (HbA1c), blood pressure
and low-density lipoprotein cholesterol (LDL-C) goals
of 4-30%.>® Studies in non-Western populations are
limited, but generally report multifactor control rates
of up to ~10%.'%"'? Variations between countries have
not been studied extensively; however, poor control of
risk factors has been implicated in the higher rates of
cardiovascular events and mortality observed in low-
and middle-income countries (LMICs) compared with
high-income countries (HICs), despite the lower risk-
factor burden in LMICs.'*

For each patient, multiple factors interact to deter-
mine the likelihood of good risk factor control. In some
instances, patient behaviour (e.g. medication adherence,
exercise, smoking) may be the dominant determinant,
while in other instances healthcare system-related fac-
tors (e.g. availability or reimbursement for medication,
public information on cardiovascular diseases and their
risk factors, adequate physician support and follow-up)
or physician-related factors (e.g. correct identification of
risk, optimizing medication for those not at target) influ-
ence goal attainment the most.

We hypothesized that, irrespective of country/
geographical region, there is a relationship between
control of multiple risk factors, such that patients
with poor control of one risk factor are less likely to
achieve control of others. The International
ChoLesterol management Practice Study (ICLPS) was
a multinational, cross-sectional, observational study to
investigate the achievement of European Society of
Cardiology (ESC)/European Atherosclerosis Society
(EAS) guideline LDL-C targets,'” and their determin-
ants, in real-world clinical practice in countries outside
Western Europe.'® Here we report goal achievement
data in ICLPS participants with both diabetes and
hypertension. We also investigate any association
between control of predominantly physician-modifiable
(LDL-C, blood pressure and diabetes) and predomin-
antly patient-modifiable (body weight and smoking)
risk factors using an exploratory multiple correspond-
ence analysis (MCA).

Methods

ICLPS was conducted in 452 centres in 18 countries in
Africa, Asia, Eastern Europe, Latin America and the

Middle East between August 2015 and August 2016.
The methods have been described previously.'® A full
list of participating physician investigators (physicians)
is provided in Supplementary Table 2. ICLPS was con-
ducted according to the Declaration of Helsinki prin-
ciples, guidelines for Good Epidemiology Practice and
local regulations. Local or regional institutional review
boards and/or ethics committee approval was obtained,
where required. All patients provided written informed
consent.

Patients

ICLPS participants were >18 years of age, had been
receiving a stable dose and type of lipid-modifying ther-
apy (LMT) for >3 months before enrolment, and had
had their LDL-C value measured on stable LMT in the
previous 12 months. To reduce selection bias, partici-
pating investigators recruited eligible patients consecu-
tively (at least five patients were recruited per site)
during a predefined two-week interval. All consecutive
consenting patients, who attended their physician for
any reason, were enrolled at any one site, that is, inves-
tigators did not select specific patients for enrolment.
Use of a proprotein convertase subtilisin/kexin type 9
(PCSK9) inhibitor in the previous six months was an
exclusion criterion.

In the current study, the eligible population com-
prised ICLPS participants with dyslipidaemia, diabetes
and hypertension, in whom achievement of LDL-C,
blood pressure and HbAlc target could be assessed.
Patients were considered to have hypertension if they
had a physician-defined diagnosis or history of hyper-
tension, or systolic (SBP) >140 mmHg and/or diastolic
blood pressure (DBP) >90 mmHg at enrolment.

Data collection and management

The physician completed a case-report form for each
patient during a single visit. This case-report form
included demographics, findings of physical examin-
ation, medical history, lipid values (on current treat-
ment and at diagnosis, if available), HbAlc, current
LMTs and the physician’s assessment of the patient’s
cardiovascular risk level.

Definitions of risk factor control

Risk factor targets were based on the 2012 European
guidelines,® which were the guidelines in place when the
study was planned. LDL-C targets were <1.8 mmol/L
(~70mg/dL) or 50% LDL-C reduction (for those
patients for whom baseline untreated LDL-C was avail-
able) when target levels could not be reached for very
high-risk patients, and <2.5 mmol/L (~100mg/dL) for
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high-risk patients. Blood pressure control was defined as
SBP <140 mmHg and DBP <90 mmHg, and diabetes
control as HbAlc <7%. Patients with a body mass
index (BMI) <25kg/m” were considered to have their
body weight controlled. Control of smoking was defined
as being a former smoker or having never smoked.

Statistical analysis

Descriptive statistics (mean + standard deviation (SD)
or median, interquartile range (IQR), for continuous
variables, and counts (percentages) for categorical
data) were used to present the data.

Factors associated with failure to achieve control of
blood pressure and diabetes were studied using a mixed
categorical model, which included variables at the
patient level. Criteria with a p value <0.10 in univariate
analysis and recorded in more than 80% of patients
were checked for collinearity (with Cramer’s V statis-
tics). Selected criteria were included in the model in a
descending stepwise procedure. Criteria significant in
the model at the 5% level were retained in the final
model. C-statistics (a measure of goodness of fit of
the logistic models) were calculated with the respective
95% confidence intervals.

The relationships between achievement of LDL-C
target, diabetes control and blood pressure control,
and BMI and smoking status, were assessed using
MCA. MCA graphically represents the relationships
between multiple sets of categorical data. Further
details are provided in Supplementary Figure 1.

Results

Both diabetes and hypertension were present in 3879/
9046 (42.9%) of ICLPS participants (Supplementary

Figure 2). Following exclusion of 1502 patients for
whom HbA lc was not available, 2377 (61.3%) patients
were included in this study (Supplementary Figure 2).
Presenting characteristics and medical history of
included and excluded patients are compared in
Supplementary Table 3.

In Supplementary Table 4, demographics, presenting
characteristics and medical history are shown for the
study population overall and by the number of predom-
inantly physician-modifiable risk factors controlled. The
mean (SD) age of the patients was 61.4 (10.4) years and
51.3% were male. Most patients had type 2 diabetes
(96.9%), metabolic syndrome was present in 67.8%,
obesity in 40.4%, documented coronary artery disease
(CAD) in 33.5% and atherosclerotic disease in 39.6%.
All patients were at high (38.2%) or very high (61.8%)
cardiovascular risk according ESC/EAS guidelines.

The proportion of patients achieving treatment tar-
gets was 43.9% for LDL-C, 55.5% for blood pressure
and 39.3% for diabetes (Supplementary Table 4). All
three risk factors were controlled in 12.2% of patients
(Figure 1(a)). None, one and two risk factors were con-
trolled in 17.7%, 38.0% and 32.1% of patients, respect-
ively (Figure 1(a)). These findings were generally
consistent  across all  participating  countries
(Supplementary Figure 3). Overall, 20.3% of patients
had BMI <25kg/m® (Supplementary Table 4;
Figure 1(b)), 62.8% had never smoked and 25.2%
were former smokers (Supplementary Table 4;
Figure 1(c)).

The mean (SD) duration of diabetes was 11.7 (7.4)
years in patients with no risk factors controlled and
8.7 (7.4) years in those with all three risk factors con-
trolled (Supplementary Table 4). Almost half (49.4%)
of patients with no risk factors controlled were obese
compared with less than one-third (30.3%) of those

3 risk factors
controlled:
12.2%

0 risk
factors
controlled:
17.7%

BMI >30 kg/m?:

40.4%
2 risk factors
controlled:

32.1% 1 risk factor

controlled:
38.0%

Current
smoker:

12.(?

Former smoker:
25.2%

BMI <25 kg/m?:
20.3%

Never a smoker:
62.8%

BMI 25-30 kg/m?:
39.4%

Figure |. Proportion of ICLPS participants with both diabetes and hypertension (a) with none, one, two and three risk factors
controlled (n=2377), (b) by BMI category (n=2339), and (c) by tobacco use category (n =2377) at enrolment.
ICLPS: International CholLesterol management Practice Study; BMI: body mass index.
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with all three risk factors controlled (Supplementary
Table 4).

Table 1 presents the number of patients treated with
LMT, antidiabetic therapies and antihypertensive
therapies at enrolment, overall and by number of pre-
dominantly physician-modifiable risk factors con-
trolled. Of patients with all three risk factors
controlled, 21.3% were treated with high intensity
statin (versus 32.6% for patients with no risk factors
controlled). The proportion of patients taking an
angiotensin II receptor blocker (ARB) was relatively
high in those with three risk factors controlled (63.7%
versus 46.0% in those with no risk factors controlled).
Insulin use was frequent in patients with no risk factors
controlled (52.9% versus 17.3% in patients with three
risk factors controlled).

Findings for patients with obesity (Supplementary
Tables 5 and 6) and patients with atherosclerotic dis-
ease (Supplementary Tables 7 and 8) were consistent
with the findings of the study population overall.

Multiple correspondence analysis

The findings of the MCA are shown in Figure 2. Two
clusters were identified (highlighted by circles). Cluster
1 includes ‘LDL-C target not reached’, ‘HbAlc >7%’,
‘SBP >140 mmHg and/or DBP >90 mmHg’ and ‘BMI
>30kg/m?. Cluster 2 includes ‘LDL-C target reached’,
‘diabetes controlled’, ‘hypertension controlled’, ‘BMI
<25 kg/mz’ and ‘former smoker’. These findings indi-
cate an association between control of predominantly
physician-modifiable and predominantly patient-
modifiable risk factors, and suggests that the typical
poorly controlled patient is obese with multiple poorly
controlled risk factors. The arrangement of these clus-
ters, on opposite sides of the origin, along dimension 1
suggests that this dimension represents risk-factor con-
trol, with negative values indicating poorer control and
positive values indicating better control.

Multivariable analysis

The findings of the multivariable analysis of failure to
achieve blood pressure and diabetes control are shown
in Supplementary Figure 4. Failure to achieve blood
pressure control was associated with higher BMI,
HbAlc >7% (i.e. failure to achieve diabetes control),
statin intolerance and failure to achieve LDL-C target
(Supplementary Figure 4(a)). Failure to achieve dia-
betes control was associated with elevated blood pres-
sure, failure to achieve LDL-C target, obesity, very
high cardiovascular risk, no health insurance, insurance
without drug reimbursement and time since diabetes
diagnosis, and was inversely associated with neurocog-
nitive disorders (Supplementary Figure 4(b)).

Discussion

In our study, few patients achieved simultaneous con-
trol of LDL-C, blood pressure and HbAlc. There was
an association between the control of these modifiable
risk factors, body weight and smoking, such that when
one risk factor was poorly controlled there was a
greater risk that other risk factors were not controlled.
This poor control of cardiovascular risk was similar
across all participating countries, and was consistent
with low goal attainment rates reported previously for
studies conducted predominantly in North America
and Western Europe.”'* As ICLPS was performed in
countries and geographical regions often overlooked by
other international studies, these findings indicate that
poor control of multiple risk factors is a worldwide
problem.

Despite evidence that physicians escalated treatment
in patients with poor risk-factor control, the study
population was undertreated overall, as indicated by
low prescription rates of high intensity statins, choles-
terol absorption inhibitors (CAls) and antihypertensive
therapy including either an angiotensin-converting
enzyme inhibitor (ACEI) or ARB. Comparison of
cardiovascular risk assessed by investigators and calcu-
lated according to guidelines indicates that physicians
underestimate risk, which may have contributed to
undertreatment. Healthcare system factors, such as lim-
ited availability of optimal therapy, restrictive reim-
bursement policies and inequitable healthcare services,
are other important causes of undertreatment in
LMICs. As such, socioeconomic factors may account
for some variation in attainment of treatment targets
between countries. Socioeconomic status is negatively
associated with cardiovascular risk and prevalence of
diabetes in HICs,'” ' but this relationship is less well
studied in LMICs. A systematic review of studies in 17
LMICs reported a lower risk of cardiovascular disease
but higher prevalence of diabetes in participants with
higher socioeconomic status,?® and higher rates of car-
diovascular risk factors are observed in participants
living in urban compared with rural areas*'**> and in
those with highest wealth,?! likely as a result of a
greater adoption of a Western lifestyle. In the present
study, both ‘no health insurance’ and ‘insurance with-
out drug reimbursement’ were associated with HbAlc
>7%, implicating lack of availability of therapy as a
factor limiting diabetes control. This is an important
finding in terms of worldwide health inequalities and
may result from restrictive reimbursement policies.
Delays in the approval of new medications in some
LMICs may further impair access to optimal therapy.

Our study shows that control of risk factors did not
differ markedly among participating countries, and was
no better or worse than that observed in European
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Table 1. Use of lipid-modifying, antidiabetic and antihypertensive therapies at enrolment, overall and by number of physician-

modifiable risk factors controlled.

Number of risk factors controlled

None One Two Three Total
n=420 n=904 n=764 n=289 N=2377
IMT
Any statin 408 (97.1%) 883 (97.7%) 751 (98.3%) 287 (99.3%) 2329 (98.0%)

High intensity statin
(in statin-treated patients)
On highest dose of statin
(in statin-treated patients)

Statin monotherapy 341 (81.2%)
Statin + fibrate + other LMT 42 (10.0%)
Statin + cholesterol absorption 15 (3.6%)

inhibitor + other LMT
Antihypertensive therapies

Any antihypertensive therapy

Yes 382 (91.0%)
No 34 (8.1%)
Unknown 4 (1.0%)
ACEI 143 (34.0%)
ARB 193 (46.0%)
Diuretic 156 (37.1%)

Beta-blocker 148 (35.2%)
142 (33.8%)
28 (6.7%)

253 (60.2%)

Calcium-channel blocker
Other antihypertensive
Any antihypertensive combination

therapy
ACEI & other antihypertensive therapy 97 (23.1%)
ARB =+ other antihypertensive therapy 140 (33.3%)
ACEI + ARB =+ other antihypertensive 5 (1.2%)

therapy
Antidiabetic therapies

Any antidiabetic therapy 419 (99.8%)

Insulin
Yes 222 (52.9%)
No 191 (45.5%)
Unknown 7 (1.7%)

Oral antidiabetic

Yes 360 (85.7%)
No 55 (13.1%)
Unknown 5 (1.2%)

133/408 (32.6%) 228/883 (25.8%)

114/408 (27.9%) 223/883 (25.3%)

171/751 (22.8%) 61/287 (21.3%) 593/2329 (25.5%)

169/751 (22.5%) 63/287 (22.0%) 569/2329 (24.5%)

753 (83.3%) 661 (86.5%) 254 (87.9%) 2009 (84.5%)

90 (10.0%) 59 (7.7%) 20 (6.9%) 201 (8.9%)
29 (3.2%) 16 (2.1%) 7 (2.4%) 67 (2.8%)
831 (91.9%) 700 (91.6%) 278 (96.2%) 2191 (92.2%)
66 (7.3%) 52 (6.8%) 8 (2.8%) 160 (6.7%)
7 (0.8%) 12 (1.6%) 3 (1.0%) 26 (1.1%)
258 (28.5%) 185 (24.2%) 54 (18.7%) 640 (26.9%)
443 (49.0%) 409 (53.5%) 184 (63.7%) 1229 (51.7%)
293 (32.4%) 230 30.1%) 101 (34.9%) 780 (32.8%)
350 (38.7%) 299 39.1%) 115 (39.8%) 912 (38.4%)
291 (32.2%) 216 (28.3%) 87 (30.1%) 736 (31.0%)
64 (7.1%) 42 (5.5%) 9 3.1%) 143 (6.0%)
554 (61.3%) 445 (582%) 171 (59.2%) 1423 (59.9%)
182 (20.1%) 131 (17.1%) 39 (13.5%) 449 (18.9%)
327 (36.2%) 287 37.6%) 121 (41.9%) 875 (36.8%)
13 (1.4%) 5 (0.7%) 3 (1.0%) 26 (1.1%)

893 (98.8%) 748 (97.9%) 286 (99.0%) 2346 (98.7%)

393 (43.5%) 221 (28.9%) 50 (17.3%) 886 (37.3%)
493 (54.5%) 524 (68.9%) 231 (79.9%) 1439 (60.6%)
18 (2.0%) 19 (2.5%) 8 (2.8%) 52 (2.2%)

781 (86.4%)
113 (12.5%)
10 (1.1%)

685 (89.7%)
60 (7.9%)
19 (2.5%)

274 (94.8%)
9 (3.1%)
6 (2.1%)

2100 (88.3%)
237 (10.0%)
40 (1.7%)

Data are n (%) or n/n (%).

LMT: lipid-modifying therapy; ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin Il receptor blocker.

countries in patients with documented coronary dis-
ease.'? High rates of obesity, metabolic syndrome, ath-
erosclerotic disease and CAD were noted in the
subgroup of patients in whom no risk factors were con-
trolled, which suggests that these patients constitute a
group that is particularly difficult to treat. This group

had a greater proportion of very high-risk patients, and
is therefore challenging to treat in terms of dyslipidae-
mia, because guidelines specify more stringent LDL-C
targets for these patients.'> This group was more likely
to be receiving intensive statin therapy and insulin, sug-
gesting that physicians rightly escalate treatment in
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Cluster 1

Dimension 2 (15.18%)

Current smoker
[+}

Cluster 2

BMI <25 kg/m?

o
Former smoker

Dimension 1 (17.44%)

Figure 2. Multiple correspondence analysis of modifiable risk factors in ICLPS participants with both diabetes and hypertension

(n=2339).

LDL-C: low-density lipoprotein cholesterol; BMI: body mass index; ICLPS: International Cholesterol management Practice Study;
HbAc: glycated haemoglobin; SBP: systolic blood pressure; DBP: diastolic blood pressure.

these patients but that the goals remain difficult to
achieve even when using currently recommended treat-
ment regimens. Although the initial intensity of each
risk factor is unknown because of a lack of baseline
(pre-treatment) data, it is likely that the patients with
no risk factors controlled included the most severe and
challenging patients.

The finding that predominantly physician-modifi-
able and predominantly patient-modifiable risk factors
were associated suggests that patient attitudes and
behaviour may be factors influencing control across
multiple risk factors. Non-adherence to therapy may
limit the attainment of treatment targets; however,
adherence was not assessed in ICLPS. Diabetes control
often requires more complex therapy and greater
patient involvement compared with control of hyper-
tension and dyslipidaemia. This was reflected in the
finding that, of the physician-modifiable risk factors,
blood pressure control was the goal most frequently
achieved (55.5%) followed by LDL-C (43.9%) and dia-
betes (39.3%), even when the HbA I¢ threshold used for
defining diabetes control was ‘lenient’ (HbAlc <7%).
It is of interest that, in the MCA, ‘former smoker’ clus-
ters with good control of risk factors, while ‘current
smoker’ is far removed from the other variables. The
patient’s motivation to stop smoking may be a good
marker of their ability to control other risk factors;

however, this requires further study before any conclu-
sion can be drawn.

PCSK9 inhibitors were not available in most
countries that participated in ICLPS at the time of
the study. In addition, guidelines updated since
ICLPS recommend more intensive pharmacotherapy
for blood pressure and glycaemic control.?**
Combination antihypertensive therapy (either an
ACEI or ARB with a calcium-channel blocker or diur-
etic) is now recommended as initial therapy for most
patients with hypertension, preferably as single pill
combination.?* For glycaemic control in patients with
type 2 diabetes, guidelines advocate for intensification
of treatment with glucagon-like peptide-1 receptor
agonists, sodium—glucose cotransporter-2 inhibitors or
prandial insulin in patients not at glycaemic targets
with basal insulin/oral antidiabetic combination ther-
apy.”® The greater use of combination therapy and of
newer, more effective medications may improve attain-
ment of treatment targets and reduce cardiovascular
risk; however, access to new treatment options is
likely to remain limited, at least for a while, in LMICs.

The contribution of patient beliefs and behaviour to
poor risk-factor control suggests that new medications
alone will not be sufficient to improve multiple risk
target attainment. Patient awareness of cardiovascular
risk factors is low even among the secondary
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prevention population,?® and improvements in patient
education are necessary across the entire cardiovascular
risk continuum. Specific public health policies, such as
incentives on proper nutritional behaviour, smoking
bans or increased cigarette prices, are likely to impact
individual risk factors, although their impact may differ
according to socio-economic environment.”® Health
promotion interventions that aim to reduce more than
one major cardiovascular risk factor in the primary
prevention population have had limited benefit for
changing patients’ behaviour, although there is a lack
of data in LMICs.?’

Limitations

ICLPS was subject to limitations that have been
described previously.'® These include missing data,
the observational nature of the study, a potential for
selection bias, and that LMTs and doses varied accord-
ing to site/physician preference. Approximately 40% of
patients with diabetes were excluded from the study
population because their HbAlc level was not avail-
able. This may have introduced bias because missing
HbAlc data may be an indication of poorer overall
care. In addition, the majority of the ICLPS population
were educated urban residents with health insurance,
and only statin-treated patients were enrolled; our
study population was therefore not fully representative
of all patients with dyslipidaemia, hypertension and
diabetes. This potential bias, however, makes our con-
clusions all the more relevant; even in patients receiving
LMT, comprehensive risk factor control remains sub-
optimal. Patient adherence to medication was not
assessed. In addition, guidelines recommend more
stringent targets for patients at higher cardiovascular
risk,'> therefore the proportion of patients achieving
control of no risk factors may have been increased by
the higher proportion of very high-risk patients in this
group. The lack of baseline data for the risk factors
studied is also a limitation because it was not possible
to study the dynamic evolution of risk after treatment.
Finally, MCA is a visual exploratory analysis only, it is
not intended for proving hypotheses, and further
research is required to confirm its findings.

Conclusion

This study indicates that control of multiple cardiovas-
cular risk factors in high-risk patients is suboptimal
worldwide, with few patients (12.2%) with dyslipidae-
mia, diabetes and hypertension achieving simultaneous
control of LDL-C, blood pressure and HbAlc. Failure
to achieve one target was associated with failure to
achieve control of other risk factors, further com-
pounding risk.

Limited use of intensive statin therapy, CAI and
combination antihypertensive therapy indicates under-
treatment of these high-risk patients, which may result
from physician and healthcare system factors.
However, the observation that attainment rates were
similar across participating countries, and similar to
rates previously reported in HICs, suggest that poor
control of cardiovascular risk is a global problem, lar-
gely independent of country and socioeconomic system.

A comprehensive approach should be taken to car-
diovascular risk factor management rather than treat-
ing individual risk factors in isolation. Wider adoption
of intensive therapy coupled with greater patient edu-
cation is needed to address the worldwide problem of
poor risk factor control.
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