Review Article

The Cardiovascular Risk Challenge

Acta Cardiol Sin 2006;22:1-7

Cardiovascular Risk: A Paradigm Shift and New
Global Challenge for Health Professionals
Norman Sharpe

The burden cardiovascular disease continues to increase worldwide particularly in developing countries. The
current paradigm for cardiovascular disease risk recognises the interaction between genetic and enviromental
factors and the importance of integrating all risk factors into an estimate of absolute risk as a starting point for risk
management in individuals. Balanced resourcing and actions the heart health continuum from population health to
clinical care are required to ensure optimal improvements. Implementation of evidence-based cardiovascular risk
assessment and management guidelines offers the possibility of achieving significant heart health gains for
individuals and population groups in a reasonable period of time. Such implementation will require a prospective
and systematic approach in the community through primary care necessarily adapted in different settings with
adequate resourcing for success. Leadership and teamwork are necessary to initiiate the process through pilotdemonstration projects with a view to making it part of routine practice.
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INTRODUCTION

individual risk factors to prevent or slow progression to
end-stage disease. During the past 5-10 years a different
perspective on prevention has emerged with essentially
two main components which are interrelated. First, in
considering levels of causation for disease, there is much
greater awareness of the need to intervene further “upstream” to effectively limit the subsequent “downstream”
disease burden. Specifically, it is now well understood
that the commonly recognised cardiovascular risk factors
result from interaction between genetic and environmental
factors, the latter in turn being strongly influenced by socioeconomic and sociocultural factors. (Figure 1). This
complex interaction, which is further modified by psychological and behavioural aspects, produces the all too
familiar proximal risk factors and cardiovascular disease. The second important change in perspective relates
to an appreciation of the importance of integrating all
risk factors together to estimate absolute cardiovascular
risk as a starting point to plan effective management,
rather than continuing to focus on single risk factors.
The recently published INTERHEART study2 was a
case control study of risk factors for myocardial infarction

Cardiovascular disease is the leading cause of death
and disability worldwide.1 Although age-adjusted coronary mortality rates have declined in most developed
countries in recent decades, the burden of this disease
continues to increase in developing countries and particularly in Asia. Increasingly, strategic approaches to this
growing problem are focusing on more effective preventive approaches to reduce the downstream burden of
disease. In this respect, health promotion measures and
appropriate identification and treatment of individuals at
high risk are most important.
For the past several decades, preventive efforts have
generally been focused on identification and treatment of
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Figure 1. Cardiovascular risk - levels of causation.

conducted in more than 15000 cases and 14000 controls in
52 countries. Risk factors significantly related to myocardial infarction were smoking, blood lipids, hypertension,
diabetes, abdominal obesity, psychosocial factors, fruit and
vegetable consumption, alcohol consumption and physical
activity. Associations were noted for these in men and
women, young and old and in all regions of the world. Collectively, the nine risk factors accounted for 90% of the
population attributable risk in men and 94% in women.
This study indicates the likely relevance of established cardiovascular preventive principles in all ethnic groups and
in different regions of the world.
In formulating heart health action plans for improvement it is important to emphasise the heart health
continuum to assist effective engagement of all providers.
(Figure 2). Primary care organisations worldwide now
generally have broad responsibilities which encompass
population health as well as individual clinical care. Health
promotion and cardiovascular risk assessment and management provide considerable challenges and opportunities for
improvement. For implementation of any programmes in
this area where resources are scarce, alliances of the various interested health professional groups and teamwork
based on guideline standards are crucial for success.

have been developed in different countries in recent
years and the recommendations derived from them, which
are generally firmly evidence-based, will be applicable
in principle in all regions of the world with appropriate
adaptations. Readily accessible and recent examples of
these guidelines are those from New Zealand3 and Europe.4
In December 2003, the New Zealand Cardiovascular
Risk Assessment and Management Guideline3 was launched together with other new guidelines related to
stroke management and diabetes care. This evidencebased best practice guideline was developed as a collaborative effort through the New Zealand Guidelines
Group process by the National Heart Foundation, Stroke
Foundation and Ministry of Health with support from
many other groups. It serves as an example of a well developed current guideline, the recommendations from
which have international relevance. However, the challenge still remains to implement the recommendations
from the guideline broadly and effectively.
Key aspects of the new guideline include integration
of previous risk factor advice into one assessment, the
requirement for fasting bloods for risk estimation, recommendations for treatment decisions based on absolute
cardiovascular risk with intervention for those individuals above the 15% 5 year cardiovascular event risk level
considered practical and cost effective. Target populations are clearly defined and risk reduction targets recommended based on absolute risk. The clinical measurements and recordings required to assess absolute

CARDIOVASCULAR GUIDELINE
IMPLEMENTATION
Various cardiovascular risk management guidelines
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Figure 2. The heart health continuum.

cardiovascular risk are listed in Table 1. Risk levels can
be derived from these using the charts for men and
women shown in Figure 3 with risk adjustment as suggested in Table 2. The criteria for metabolic syndrome, an
increasingly common precursor of diabetes, are shown in
Table 3 with three of these criteria required for diagnosis.
In most practice settings to date, cardiovascular risk

assessment has been opportunistic but increasingly, and
particularly through primary care, there is a move to systematic screening of practice populations. The gender and
age groups recommended for screening are shown in Table 4. These may need to be adapted in other regions of
the world to include particular high risk groups. Interventions recommended for individuals identified at high

Table 1. Clinical measurements and recordings required to
assess absolute cardiovascular risk

Table 3. Metabolic syndrome criteria
Metabolic syndrome

Assessment of absolute CV risk what to measure and record

Risk Factor

· Age and sex
· Ethnicity
· Smoking history
· Family history
· Fasting lipid profile and fasting glucose
· Average of two sitting BPs
· BMI and waist circumference

1. Abdominal obesity
2. Triglycerides
3. HDL Cholesterol

Sex

Defining level

Men
Women

> 100 cm waist
> 90 cm waist
³ 1.7 mmol/L
< 1.0 mmol/L
< 1.3 mmol/L
> 130/85
³ 6.1 mmol/L

Men
Women

4. Blood Pressure
5. Fasting Glucose

Assessment of absolute risk is the starting point for discussion.
Table 4. Who to risk assess
Table 2. Risk adjustment
5% can be added for people with:

Asymptomatic people, without other
known risk factors
Maori, pacific people and people from the
Indian sub-continent
Those with a higher risk of CVD or
developing diabetes
People with diabetes

· Family history of premature CHD
· Particular ethnicity eg Maori, Pacific or from the Indian sub
continent
· Diabetes and microalbuminuria
· Diabetes for > 10years or HbA1c > 8%
· Metabolic syndrome

3

Men

Women

Age 45

Age 55

Age 35

Age 45

Age 35

Age 45

At diagnosis
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Figure 3 (a, b, c). Absolute risk estimation

Figure 4. Treatment intensity at different levels of cardiovascular risk.

in Tables 6, 7 and 8. The large potential for effective risk
reduction is depicted in Table 9 which shows the number
of individuals needed to treat (NNT) for 5 years to prevent one cardiovascular disease event. The relatively low
numbers, particularly for higher risk levels and for combined interventions, reflect the level of risk and high event

absolute risk (> 15% 5 year risk of cardiovascular event)
are listed in Table 5 and a broader perspective on a
stepped treatment intensity approach depending on absolute risk is depicted in Figure 4. Specific targets for lipid
and blood pressure reduction and also those for diabetes,
as part of absolute risk reduction management, are shown
Table 5. Interventions for high absolute risk

Table 6. Lipid targets

Interventions for high absolute risk > 15% 5 year CV risk

Lipid fraction

Vigorous lifestyle and --- simultaneous drug treatment of all
modifiable risk factors

Total cholesterol
LDL-cholesterol
HDL-cholesterol
TC:HDL Ratio
Triglycerides

· Aspirin (low dose)
· BP lowering (two drugs often needed)
· Lipid modification (statin usually)
· Glycaemic control if diabetic
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Value
< 4 mmol/L
< 2.5 mmol/L
> 1 mmol/L
< 4.5
< 1.7 mmol/L
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Table 9. Numbers needed to treat

Table 7. BP targets
Condition
Patients without clinical CVD
Patients with diabetes or CVD
Patients with diabetes and overt
nephropathy or other renal disease

NNT for 5 years to prevent one CVD event

Example BP
Risk level

< 140/85
< 130/80
Aggressive blood pressure
control is recommended

30%
20%
15%
10%
5%

1 intervention

2 interventions

3 interventions

13
20
27
40
80

07
11
15
22
44

06
09
12
18
36

Table 8. Targets for diabetes
Recommended:

tion of a guideline such as this will require a planned and
prospective approach based on primary care over the
several years and will require substantial resourcing for
success. Specific pilot-demonstration projects in various
settings can move this important area from an opportunistic to a more systematic approach. Equitable access
and support for particular high risk groups should be a
priority in any setting. The potential heart health gains
and benefits for individuals and population groups that
could be achieved through effective implementation are
large.
As activity progresses in this area, partnership and
teamwork become increasingly important to ensure quality standards based on the guideline recommendations
can be met. Close linkage of all efforts based on primary
care in most health care settings should ensure the best
outcomes. On the horizon now are the possibilities of expansion of the over-the-counter pharmacy market to include statins, advocating for cardiovascular pharmaco-

· BP control < 130/80
· TC < 4 mmol/L
· Triglycerides < 1.7 mmol/L
· Glycaemic control-HbA1c as close to physiological as
possible (preferably < 7%)
ACE-inhibitor or A2 receptor blocker for microalbuminuria and
overt nephropathy

rates expected and the effectiveness of the recommended
interventions available. Finally a summary of the complete sequence of management is shown in Figure 5.

THE FUTURE
Cardiovascular risk assessment and management
should be considered alongside healthy eating, physical
activity and smokefree measures which are critical for population health improvement in general. Full implementa-

Figure 5. Management sequence
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therapy more widely at lower risk levels and also
combining effective cardiovascular medications into a
single polypill marketed with a healthy “risk biscuit” image. The first requirement however is to team up to
achieve proper implementation of the guideline already
at hand.
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心血管危險性：模式的變換與對健康專業人士
新的全球性挑戰
Norman Sharpe
The National Heart Foundation of New Zealand

心血管疾病的負擔在全球持續增加，尤其是開發中國家。目前的心血管疾病危險性的模式，
認知遺傳與環境因子間的交互作用與整合所有危險因子以估計絕對危險性當為個人危險處
理起始點的重要性。確保最佳的改善需要在整體心藏健康，從民眾健康到臨床照顧，有平
衡的資源與行動。履行以實證醫學為根據的心血管危險性評估與處理準則提供個人與大眾
在合理時間內達到顯著心臟健康進步的可能性。上述執行需要前瞻性與有系統的在社區進
行，必須順應不同的狀況從基層照顧給予適當的資源以確保成功。必要有領導能力與團隊
合作經由前導性的示範計畫，以使其成為例行執業的一部份，來啟動此過程。

關鍵詞：心血管危險性、整體心臟健康、指導準則的履行。
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