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ABSTRACT

Cardiovascular diseases (CVD) are now the number one cause of death in low- and middle-
income countries (LMIC), such as those in South East Asia (SEA). It is projected that SEA
countries will have the greatest total number of deaths due to non-communicable diseases
(NCDs) by 2020. In low resource countries, the rising burden of CVDs imposes severe
economic consequences that range from impoverishment of families to high health system
costs and the weakening of country economies. There are two possible options to be
considered for addressing this issue: a “population-based strategy” and/or a “high risk”
strategy. The question is, what is the optimal way to reduce the excessive burden of these
diseases in the LMICs. We believe that by applying systematic policy and smoking cessa-
tion programs with proven effectiveness, there is a chance that the high smoking preva-
lence, particularly among SEA.
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Cardiovascular diseases (CVD) are now the number one cause
of death in low- and middle-income countries (LMIC), such as
those in South East Asia (SEA). It is projected that SEA coun-
tries will have the greatest total number of deaths due to non-
communicable diseases (NCDs) by 2020. In low-resource
countries like SEA, the rising burden of CVDs imposes severe
economic consequences that range from impoverishment of
families to high health system costs and the weakening of
country economies.

There are two possible options to be considered for
addressing this issue: a “population-based strategy” and/or

a “high risk” strategy. Geoffrey Rose has argued that shifting
the risk distribution curve by a small amount in a population
has a greater beneficial effect in preventing morbidity and
mortality than only concentrating on treating patients with
high risk.! Therefore, the question is, whether the optimal
way to reduce the excessive burden of these diseases in the
LMIC would be the adoption of the “population” versus the
“high risk” strategy.

First of all, we have to be aware which of the cardiovascular
risk factors contribute most to this dismal state of affairs. The
INTERHEART study® identified 6 risk factors which are
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positively associated with acute myocardial infarction across
52 countries:

Current smoking

Raised ApoB/ApoAl ratio
Diabetes

Hypertension
Abdominal obesity
Psychosocial index

L 2R 2R 2R 2% 2R 4

Other data indicate that, worldwide, the two most signifi-
cant cardiovascular and cerebrovascular risk factors with
highest ratios of population attributable risk are hypertension
and smoking.?

Thinking about a feasible preventive strategy in LMIC,
several aspects have to be taken into consideration. Which of
the risk factors listed in the INTERHEART study are massively
prevalent in LMIC? Doubtlessly, it is hypertension (in both
men and women) and smoking (in men). Which of these
conditions can be detected in a cost-effective manner?
Hypertension and smoking. Finally, which of the above
conditions have solid evidence as to the benefit and feasibility
of treatment? On top of the list would be hypertension, fol-
lowed by diabetes and smoking. We have no data about the
effectiveness of treating abdominal obesity and even less
about manipulating psychosocial index.

The prevalence of hypertension in SEA countries is
between 18 and 40% (among men)* ' while the level of the
hypertension awareness and control is generally low or
practically nonexistent; for example, in Pakistan only 3—6% of
hypertensive are under satisfactory control.*? In these
countries, the smoking prevalence in males is approximately
48%; among women this is significantly lower (20%)."® Similar
to Western countries, in SEA, the incidence and prevalence of
obesity (12—18%)** ¢ and of diabetes (10-15%) are also
increasing.’’~*° There is little known about the population
level of blood cholesterol in these countries.

It is tempting to think that excess CVD morbidity and
mortality in LMIC can be reduced by population-based
measures such as changes in nutrition (e.g. low salt, low satu-
rated fat, high intake of vegetables) or behavior (smoking
cessation, exercise). Population policies were the main theme of
the recent high-level UN non-communicable disease summit.?°
As was expected, recommendations regarding nutrition,
particularly dietary salt restriction and smoking cessation were
given high priority. Generally, the loquacious recommenda-
tions emanating from this meeting were met with skepticism as
to whether they will have an effect in LMIC.*

In fact, with the exception of anti-smoking policies and
programs, these population-based interventions are mostly
failures in high-income countries. For example, in countries
like USA, Canada, Germany and Austria, there is an increasing
prevalence of obesity and diabetes suggesting that recom-
mendations from nutritional advisories and encouragement
for physical activity “fall on deaf ears”. In our opinion, it is
more than doubtful that measures that failed in economically
advanced countries will be successful in LMIC.

This leaves us with the option of the “high risk” strategy. As
Geoffrey Rose pointed outin his book, The Strategy of Preventive
Medicine, 1992:“The strong attraction of the high-risk

preventive strategy is that the intervention is matched to the
needs of theindividual”.! To assess the need of the individual we
have to assess the level of risk for encountering a major health
event in the foreseeable future; hence the various existing
methods for calculating the short-term risk or life-long risk.

In the field of cardiovascular and cerebrovascular medi-
cine, a classic method for CVD risk assessment is the use of
the Framingham risk engine. There are a number of other risk
assessment systems e.g. SCORE, Q-risk, Sheffield tables, etc.
These tools have a reasonably good predictive power but each
of them requires the input of blood cholesterol value.
Considering the need for mass screenings in LMIC, taking
a venous blood sample from each screened individual can be
a deterrent financially and psychologically.

Currently, we have at disposal a non-laboratory risk
assessment method developed by Gaziano et al*? specifically
considered for use in LMICs. This simplified, non-invasive and
cost-effective approach provides a CVD risk assessment
model, which has been shown to be as accurate as a labora-
tory-based model. The validity of the Gaziano et al model
was assessed using C-statistics in a cohort of 6186 people
without a history of cardiovascular disease or cancer who
were participating in the NHANES I Epidemiologic Follow-up
Study (NHEFS).?® Gaziano et al®?> documented that the
predictive value of this non-laboratory risk engine is identical
to those for whom blood cholesterol was determined.

One of the numerous advantages of this non-laboratory-
based method of risk prediction is that the risk assessment
can be completed in one clinic visit with minimum equipment
needed: A tape measure, scale, and an automated blood-
pressure machine. This non-laboratory risk assessment
procedure uses information on risk factors such as age,
measured systolic BP (using an automated BP measuring
device), calculated BMI (based on measurements of height and
weight) and self-reported information on diabetes and
smoking status. Applying this information on the assessment
charts, the combination of these risk factors is converted into
a score that reflects one of three 5-year CVD risk prediction
categories for the individual: low (<5%, 5—10%), moderate
(11%—20%) and high (21-30%, >30%). Separate prediction
charts exist for men and women (see also Figs. 1 and 2).

According to Gaziano et al, “a risk prediction value can be
ascertained and a treatment decision can be made within the
same 5- to 10-min visit, without the cost or the time needed to
wait for laboratory results”.

The need to have in LMIC an inexpensive cardiovascular
and cerebrovascular risk assessment model has been recog-
nized by the WHO and International Society of Hypertension.
These organizations have also produced a non-laboratory risk
(World Health Organization (2007).
Prevention of cardiovascular disease. Pocket guidelines for
assessment and management of cardiovascular risk, Geneva),
which is similar to the one developed by Gaziano et al. The
disadvantage of the WHO/ISSH model is that it has not been
yet validated the same way as the Gaziano model.

On the other hand, the disadvantage of both models is in
the fact that so far these have not been adjusted to special
needs of populations in LMIC. However, for the time being,
even an imperfect tool has a great potential for playing
a useful role in CVD prevention in these populations. The local

assessment model
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Fig. 1 — Risk prediction chart for cardiovascular disease using non-laboratory-based measures (Women). Source: Gaziano
TA, Young CR, Fitzmaurice G, Atwood S, Gaziano JM. Laboratory-based versus non-laboratory-based method for
assessment of cardiovascular disease risk: the NHANES I Follow-up Study cohort. Lancet 2008;371:923—31. Reproduced with

permission of Elsevier.

investigator should also be encouraged to create cohorts
which would enable to prepare a more accurate risk engine for
the local population.

Considering and amalgamating the above information, we
propose a step-wise approach for CVD prevention in LMIC. As
a starting point, hypertension (a highly prevalent risk factor
for which effective and cost-effective treatment options are
currently available) should be addressed first. If a feasible
strategy should be tested, we have to take into account the
fact that in most LMICs the available health services are not
ready to provide a high quality help to all hypertensive. We
concur with MacMahon et al®* that the first step to be
considered for the prevention and control of CVDs would be:
“whether care can be given to those at the highest risk of fatal or
catastrophic events... because most of those for whom blood

pressure lowering is recommended receive no treatment
whatsoever”. As such, it would be a great success if it was
possible to demonstrate the possibility of achieving good
control of hypertension at least among those hypertensive
individuals who are at the highest risk of CVD events.

This requires a tool enabling a rapid and low cost triage of
the hypertensive population to low, medium and high-risk
individuals, such as the Gaziano assessment engine. This
cost/effective triage, quickly identifies the highest risk indi-
viduals and these can be taken care with top priority accord-
ing to a standard treatment protocol.

This approach has many advantages:

1. It reduces the number of patients who have to be treated
immediately to manageable levels;
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Fig. 2 — Risk prediction chart for cardiovascular disease using non-laboratory-based measures (Men). Source: Gaziano TA,
Young CR, Fitzmaurice G, Atwood S, Gaziano JM. Laboratory-based versus non-laboratory-based method for assessment of
cardiovascular disease risk: the NHANES I Follow-up Study cohort. Lancet 2008;371:923—31. Reproduced with permission of
Elsevier.

effectiveness end efficacy;

affordable

. The therapy starts with antihypertensive drugs of proven

. Cheap, generic antihypertensive drugs are available and

This “high risk” approach is not interfering with potential
“population strategies.” We believe that by applying system-
atic policy and smoking cessation programs with proven
effectiveness, there is a chance that the high smoking preva-
lence, particularly among SEA males can be reduced. On the
other hand, it remains to be seen whether dietary habits,
which have developed over thousands of years and are also
primarily determined by economic possibilities of toiling
masses in these LMIC areas, could be changed effectively.
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