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Potential impact of single-risk-factor versus total risk
management for the prevention of cardiovascular events in

Seychelles
Roger Ndindjock,* Jude Gedeon,” Shanthi Mendis,® Fred Paccaud® & Pascal Bovet*

Objective To assess the prevalence of cardiovascular (CV) risk factors in Seychelles, a middle-income African country, and compare the
cost-effectiveness of single-risk-factor management (treating individuals with arterial blood pressure > 140/90 mmHg and/or total serum
cholesterol > 6.2 mmol/l) with that of management based on total CV risk (treating individuals with a total CV risk >10% or >20%).
Methods CV risk factor prevalence and a CV risk prediction chart for Africa were used to estimate the 10-year risk of suffering a fatal
or non-fatal GV event among individuals aged 40—64 years. These figures were used to compare single-risk-factor management with
total risk management in terms of the number of people requiring treatment to avert one GV event and the number of events potentially
averted over 10 years. Treatment for patients with high total CV risk (= 20%) was assumed to consist of a fixed-dose combination of
several drugs (polypill). Cost analyses were limited to medication.

Findings A total CV risk of >10% and >20% was found among 10.8% and 5.1% of individuals, respectively. With single-risk-factor
management, 60% of adults would need to be treated and 157 cardiovascular events per 100000 population would be averted per
year, as opposed to 5% of adults and 92 events with total CV risk management. Management based on high total CV risk optimizes
the balance between the number requiring treatment and the number of CV events averted.

Conclusion Total CV risk management is much more cost-effective than single-risk-factor management. These findings are relevant
for all countries, but especially for those economically and demographically similar to Seychelles.

Abstracts in Gss #R3Z, Frangais, Pycckuit and Espaiiol at the end of each article.

Introduction

Every year approximately 17 million people die from cardiovas-
cular (CV) disease. Of the deaths attributable to CV disease,
which comprise roughly 29% of all deaths, about 80% occur in
low- and middle-income countries, often in people less than 60
years of age.! However, morbidity and mortality from CV disecase
could be greatly reduced through interventions that target its risk
factors. Thanks to population-wide policies and individual risk
management,” in the past 30 years CV disease has decreased by
more than 50% in many developed countries.’

At the individual level, prevention centres mainly on identi-
fyingand treating individuals with increased CV risk to prevent
heart attacks and stroke. Traditionally, treatment has targeted
individuals with one or more risk factors, such as high arterial
blood pressure or high serum cholesterol.” Reducing blood pres-
sure and serum cholesterol can, indeed, effectively prevent or
delay CV events.” However, single-risk-factor approaches are
only partially effective because individuals with both mildly
elevated blood pressure and mildly elevated serum cholesterol,
or those with high levels of one but not the other, may be at low
total risk of CV disease.

Total CV risk factor management has been advocated
for several years as an alternative approach.®” It posits that the
higher an individual’s total CV risk before treatment is initi-
ated, the greater the cost-effectiveness of treatment.”® Under
this approach, individuals are managed in accordance with their

baseline CV risk. This strategy is in principle more effective and
less costly than the single-risk-factor approach because treatment
is limited to individuals with a high total CV risk.>"*

The total risk approach relies on prediction scores. These
have been developed and validated primarily in high-income
countries”'’ and subsequently adapted to other populations after
re-calibration.'”"> The World Health Organization (WHO)
and the International Society of Hypertension (ISH) recently
developed aset of CV risk prediction charts for use in all regions
of the world.”"?

While treatment relying on separate medications to control
individual risk factors such as high serum cholesterol and high
blood pressure remains a valid option, individuals with high
CV risk could perhaps be managed in a more cost-effective
way with a fixed-dose combination drug (polypill) targeting
multiple risk factors simultaneously."*"> A polypill has several
potential advantages: (i) avoiding complex treatment algorithms;
(ii) avoiding multiple dose titration steps; (iii) improving treat-
ment adherence; and (iv) reducing costs.” Yusuf has suggested
that a combination of four drugs (aspirin, a -blocker, a statin
and an angiotensin-converting enzyme inhibitor) could reduce
the incidence of CV events by 75% in patients with vascular
disease.'® Wald & Law have shown that administering a polypill
containing three antihypertensives, a statin, aspirin and folic
acid to all individuals who either have CV disease or are older
than 55 years would safely reduce ischaemic heart disease and

stroke by more than 80%."” While this promising approach has
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generated considerable debate,” a first
trial has now been successfully completed
in India'® and at least seven other trials are
being conducted in both developing and
developed countries.”

The present study has two objec-
tives: (i) to assess the distribution of CV
risk in Seychelles based on the actual
distribution of CV risk factors in the
population and on data derived from
WHO/ISH risk prediction charts, and
(ii) to compare two distinct risk man-
agement strategies — single-risk-factor
management and total risk management
— in terms of the number of people one
would need to treat and the number of
CV events that would be averted with
each over a span of 10 years.

Methods

Seychelles is a small and rapidly develop-
ing middle-income island state located
cast of Kenya in Africa. The country has
86000 inhabitants, primarily of African
descent. Nearly 40% of all deaths are at-
tributable to CV disease.”” The per capita
gross domestic product (GDP) rose,
in real terms, from 2927 United States
dollars (US$) in 1980 to US$ 5239 in
2004, largely owing to booming tourism,
industrial fishingand services. Health care
is available free of cost to all inhabitants
through a national health system.

A population-based examination
survey of CV risk factors was conducted
in 2004 under the auspices of the Min-
istry of Health following technical and
ethical reviews, and its methods and
results have been published.”*~** Briefly,
a random sex- and age-stratified sample
of the population aged 25-64 years was
drawn from an electronic database of the
entire population. Eligible individuals
were free to participate in the survey and
gave written informed consent.

A health behaviour questionnaire
was administered to the participants.
Blood pressure was measured three times
every 2 minutes after the participants
had been quiet in the study centre for at
least 30 minutes. The last two readings
were used for the analysis. Arterial blood
pressure was defined as high if > 140/90
mmHg. Total serum cholesterol, mea-
sured from frozen serum with a Hitachi
917 instrument and Roche reagents, was
defined as high if > 6.2 mmol/l. Fasting
plasma glucose was measured with a
Cholestec LDX system, and individuals
were classified as diabetic if their blood
glucose level was > 7.0 mmol/I or if they
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Table 1. Relative risk of fatal and non-fatal cardiovascular (CV) events associated
with the use of selected CV risk management strategies, Seychelles

Management strategy and medication RR?
Stroke CE® CV event®

Single-risk-factor
Serum cholesterol >6.2 mmol/l

Statin 0.92 0.73 0.86
Blood pressure >140/90 mmHg

Three classes of drugs 0.67 0.76 0.70
Total CV risk 0.84 0.68 0.79

Aspirin 0.52 0.38 0.47

Polypill®

CE, coronary event; RR, relative risk.

2 See text for explanations and references underlying the RR estimates provided in this table. The RR
of experiencing a CV event was calculated from the risk factor reductions obtained with the low-dose
polycap. An incidence ratio of stroke to coronary events of 2:1 was assumed. '

® Includes unstable angina and myocardial infarction.

¢ Includes both stroke and coronary events.

9 Composed of aspirin, a statin, a diuretic and an angiotensin-converting enzyme inhibitor.

reported being on treatment for diabe-
tes.” Individuals who reported smoking at
least one cigarette per day were classified
as current tobacco users.

Using the WHO/ISH risk predic-
tion charts for the African D subregion,
which comprises African countries with
relatively higher income and lower mor-
tality, we calculated each participant’s
predicted total CV risk (defined as the
risk of suffering a fatal or non-fatal CV
event, namely acute myocardial infarc-
tion or stroke, over the next 10 years).”"
All results in this study are only for
participants aged 40 years or older, since
the WHO/ISH risk score is designed
for this age group. We did not consider
treatment being received for high arterial
blood pressure or high serum cholesterol
because these variables are not factored
into the risk score. To use the WHO/ISH
risk charts to determine CV risk, informa-
tion on sex, age, systolic blood pressure,
total serum cholesterol, smoking status
(yes/no) and diabetes status (yes/no) is
needed. These charts categorize CV risk
as follows: 0-9% (low); 10~19% (inter-
mediate); 20-29%, 30-39% and >40%
(high). When allocating a specific risk to
individuals, we used the middle values of
these ranges (e.g. 15% for the 10-19%
CV risk category) and, for the group with
a risk > 40%, we assumed that everyone
had a risk of 50%.

We estimated the reduction in CV
risk associated with treating people
with hypertension and/or high serum
cholesterol versus administering the
polypill to individuals with high CV
risk.”"*> We assumed that the polypill
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was equal in composition to the low-dose
polycap being used in the only polypill
trial published to date: simvastatin, 20
mg; three antihypertensives at half the
recommended dose; and aspirin, 100
mg.">'® This fixed-dose combination
drug would reduce the risk of ischaemic
heart disease and stroke by 62% and 48%,
respectively.”” Risk reduction estimates
for high-income countries often assume
a ratio of coronary events to stroke of
3:1,'"% but this ratio is generally differ-
ent in countries undergoing the epide-
miological transition. For this study we
assumed a ratio of coronary events to
stroke of 1:2 to reflect the fact that in
Seychelles hospitals receive more cases
of stroke than of coronary heart disease
and that mortality from stroke is twice
as high as from coronary heart disease.”
Table 1 summarizes the effect estimates
considered in this paper.

We limited our cost analyses to
medication prices and adopted the
perspective of the health-care provider
(i.e. costs incurred to the Ministry of
Health), since in Seychelles medical
care is provided mostly through a na-
tional health system. We used actual
drug procurement prices provided by
the Ministry of Health® and the prices
of generic drugs and of the polypill
published in the literature?” (Table 2).
Consistent with clinical guidelines and
with the actual prevalence of different
levels of hypertension in the popula-
tion,*?” we assumed that treatment for
hypertension consisted of a single drug
in 20% of cases, two drugs in 60%, three
drugs in 15% and four drugs in 5%. We
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Table 2. Cost of cardiovascular (CV) medications used for selected CV risk
management strategies, Seychelles, 2004

Management strategy and medication Cost (2004 US$) per day?
Seychelles India

Single-risk-factor
BP >140/90 mmHg

Lisinopril (ACEI) 0.38 0.15

Atenolol (BB) 0.04 0.04

Hydrochlorothiazide (D) 0.01 0.03

Amlodipine (CCB) 0.10 0.04
TSC >6.2 mmol/I

Atorvastatin 1.46 0.12
BP >140/90 mmHg or TSC >6.2 mmol/|

Antihypertensives and atorvastatin 1.16 0.18
Total CV risk
CVrisk >10%

Polypill° - 0.26
CV risk >20%

Polypill® = 0.26
CV risk >20% or BP >160/100 mmHg or SC >8.0 mmol/I

Polypill° - 0.26

ACEI, angiotensin-converting enzyme inhibitor; BB, 3-blocker; BP, blood pressure; CCB, calcium channel
blocker; D, diuretic; TSC, total serum cholesterol; US$, United States dollars.
2 The costs of medications in India and Seychelles were obtained from references Gupta et al.”” and Bovet

et al.,”” respectively.

b Composed of aspirin, a statin, a diuretic and an ACEI.

assumed that a diuretic was included in
80% of all single-dose regimens and in all
combination regimens for hypertension.

Risk factor prevalence (and 95%
confidence intervals, CIs) and total CV
risk were tabulated by age and sex. Overall
estimates were weighted to the distribu-
tion of the WHO standard population.”
Analyses were performed with Microsoft
Excel (Redmond, United States of Amer-
ica) and Stata version IC 11 (StataCorp.
LP, College Station, USA).

Results

The distribution of the CV risk factors
used to calculate the CV risk prediction
score for people aged 40-64 years is
shown in Table 3. The prevalence of high
blood pressure was 45% and the preva-
lence of high total serum cholesterol was
25% in men and 32% in women. Either
condition or both existed in 63% of men
and 57% of women.”” Diabetes prevalence
was similar in men and women (16% and
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15%, respectively). Smoking was more
prevalentamong men (31%) than among
women (4%).

Table 4 shows the distribution of to-
tal CV risk (i.c. the risk of suffering a fatal
or non-fatal CV event over the ensuing
10 years) in men and women aged 40-64
years. Overall, 89% of individuals in this
age group had a low CV risk (0-9.9%),
6% had an intermediate risk (> 10% but
<20%) and 5% had a high risk (=20%).
The percentage of men and women at low
risk was similar, but a greater percentage
of men than women were at high risk. As
expected, people aged 55-64 years had an
intermediate or high CV risk much more
often than people aged 40-54 years (25%
versus 5%, respectively).

Fig. 1 displays the number of CV
events that would be averted annually
(per 100000 individuals aged 40-64
years) with different management strat-
egies. With the three single-risk-factor
approaches shown (i.c. treating all indi-
viduals with only high blood pressure,
only elevated serum cholesterol or both
conditions), the number of CV events
averted would be 127,39 and 157, respec-
tively. With the total CV risk approach,
the number of CV events averted would
be 137 fora CV risk of > 10% and 92 for
a CVrisk of 2 20%, respectively. With the
mixed management strategy suggested in
the WHO guidelines” (i.e. treatingall in-
dividuals with a total CV risk > 20% and
all individuals with markedly elevated
blood pressure [>160/100 mmHg] or
markedly elevated serum cholesterol
[> 8.0 mmol/l]), 147 CV events would be
averted. Fig. 1 also shows that the number

Table 3. Prevalence of cardiovascular risk factors in people aged 40-64 years, Seychelles, 2004

Risk factor % (95% Cl)

Men (n=2374) Women (n=442) All (n=816)
Hypertension
BP >140/90 mmHg 50.0 (44.9-55.1) 40.0 (35.4-44.5) 45.0 (41.6-48.5)
BP >160/100 mmHg 19.6 (15.5-23.6) 14.2 (11.0-17.5) 16.9 (14.4-19.5)
Hypercholsterolaemia
TSC >6.2 mmol/I 24.6 (20.2-29.0) 31.6 (27.3-36.0) 28.1 (25.0-31.2)
TSC =8.0 mmol/I 2.8 (1.1-4.5) 5.6 (3.5-7.8) 4.2 (2.8-5.6)
Hypertension or hypercholsterolaemia
BP >140/90 or TSC >6.2 62.8 (57.8-67.7) 56.6 (52.0-61.3) 59.7 (56.3-63.1)
BP >160/100 or TSC >8.0 21.6 (17.4-25.8) 19.1 (15.4-22.8) 20.4 (17.6-23.1)
Diabetes (FBG >7.0 mmol/I) 15.8 (12.1-19.5) 15.3 (12.0-18.7) 15.6 (13.1-18.1)
Smoking (> 1 cigarette daily) 31.1 (26.4-35.8) 4.0 (2.1-5.8) 17.7 (15.0-20.3)

BP, blood pressure; Cl, confidence interval; FBG, fasting blood glucose; TSC: total serum cholesterol.
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Cl, confidence interval.

2 Percentages may not add up to 100 due to rounding and missing data.

of CV events averted with single-risk-
factor approaches was substantial among
the category having a low CV risk.

Table 5 shows the number of CV
events averted every year (per 100000
persons aged 40-64 years), by sex and
age group, with each management strat-
egy. Fewer CV events would be averted
among individuals aged 40-54 years
than among individuals aged 55-64
years, and fewer would be averted in
women than in men.

Table 6 compares the management
strategies examined in terms of the total
number of persons one would have to
treat, overall medication costs (using two
different sets of prices) and the number
of CV events averted. The figures given
are per year and per 100000 persons
aged 40-64 years and 100% adherence
to treatment is assumed. The number
of persons that one would need to treat
ranged from 5114 for the strategy based
on treating only individuals with a high
total CV risk, to 59741 for the strategy
based on treating all individuals with
hypertension and/or elevated serum
cholesterol. Total drug costs varied almost
10-fold between the different manage-
ment strategies, from US$ 0.49 to 3.89
million (based on drug prices in India
in 2005). In 2004, about 37% and 1%
of adults aged 4064 years, respectively,
are being treated for hypertension and
high serum cholesterol in Seychelles. If
adherence to medications were 100% (as
we have assumed for the other strategies),
37667 persons would need to be treated
to avert 103 CV events. This represents
an annual cost of 2.45 US$ million per
100000 adults aged 40-64 years. To
prevent a single CV event, 366 people
would need to be treated.

One could also increment the
number of CV events averted while
reducing the number of people one
would need to treat by adopting a man-
agement strategy based on treating all
people with a total CV risk of > 10%
(137 events would be averted for every
10837 individuals treated; 79 people
would have to be treated to prevent one
CV event). With WHQO’s mixed strat-
egy, described above, 147 events would
be averted for every 20 653 individuals
treated. Expectedly, the number of
persons one would need to treat to avert
one CV event would be lowest with the
strategy based on treating only those
with a high total CV risk (around 56:1)
and highest with single-risk-factor ap-
proaches (around 400:1).

Bull World Health Organ 2011;89:286-295 I doi-10.2471/BL7.10.082370
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Discussion

This study is one of the first to investigate
the distribution of total CV risk in an Af-
rican country and the population impact
of various management strategies. We
found that around 10% of the popula-
tion aged 40-64 years was at moderate
or high CV risk. We also showed that
far fewer individuals would need to be
treated if total CV risk management
rather than single-risk-factor manage-
ment were adopted, while the number
of CV events averted by these strategies
would not differ much. Because we relied
on several assumptions, our findings ap-
ply to Seychelles and potentially to other
middle-income African countries, but to
identify optimal management strategies
for the prevention of CV in low-resource
settings more research is required.

The prevalence of elevated CV risk in
the population of Seychelles resembles the
prevalence found in other populations.
For example, 16% of males and 2% of all
individuals aged 45 years or older in the
United States had a Framingham coro-
nary risk score >20%.” In Spain, 7.3%
of adults aged 40-75 years had a 10-year
risk of suffering a fatal CV event > 10%
according to the European SCORE."" In
China, 11.3% of men aged 18-74 years
had a 10-year risk of suffering a fatal or
non-fatal CV event > 10% according
to a calibrated version of the European
Score.’? Since no cohort studies exist,
WHO/ISH prediction charts for CV risk
have not yet been validated and calibrated
in Africa. However, they are in all likeli-
hood appropriate for ranking individuals
according to their CV risk (i.e. for dis-
tinguishing those at increased risk from
those at low risk) and a valuable tool for
the management of CV in middle-income
African countries.

On the basis of medication costs
exclusively, a management strategy based
on total CV risk is more cost-effective
and much less expensive for health-care
providers than single-risk-factor ap-
proaches. This finding is consistent with
current evidence from developed®®!”*
and developing countries.’’ Our results
highlight the critical need for low-cost ge-
neric medications. It should be noted that
we underestimated costs, since we did not
factor in non-medication costs (e.g. blood
tests, medical visits, relevant training of
health professionals, health-care infra-
structures, etc). However, the propor-
tionate differences in cost-effectiveness
between management strategies are prob-
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ably fairly insensitive to both medication
and non-medication costs since these
would apply equally across management
strategies. However, a further argument
highlighting the cost-effectiveness of
total CV risk strategies is that single-risk-
factor management approaches where
high coverage is needed would require a
major upscaling of both the health-care
infrastructures and other resources related
to case management, since more patients
would have to be treated than with a total
CV risk approach.

Management strategies based on
total CV risk improve both cost-effec-
tiveness and affordability by optimizing
the ratio between the number of persons
treated and the number of CV events
averted. WHO also proposes a mixed
approach that involves treating all in-
dividuals with high CV risk as well as
individuals with very high blood pressure
or serum cholesterol.'” This may appeal
to clinicians who are reluctant to abstain
from prescribing drugs to people with hy-
pertension or hypercholesterolaemia even
when their total CV risk is low. However,
it is much less efficient than the strategy
based on high total CV risk alone. Hence,
governments may wish to educate physi-
cians and the public about the advantages
of an absolute risk approach.

In middle-income countries, which
can allocate more resources to health care
than low-income countries, a strategy
based on treating people with a total CV
risk > 10% may be more cost-effective
than a strategy based on treating people
whose total CV risk is > 20%. Seychelles
invests about US$ 564 per capita yearly
in health care.” Thus, it invests 10 times
more than some low-income countries
but 10 times less than some industrialized
countries. In this context, a management
strategy targeting people with a high total
CV risk may optimize the balance be-
tween the number of persons that need to
be treated and the number of CV events
averted, but if there is willingness to pay,
treating people with a lower CV risk may
be feasible. A limiting factor, however, is
that the WHO/ISH risk prediction chart
does not stratify risks < 10%.

Management strategies based on to-
tal CV risk are not without disadvantages,
including poor acceptability by health
professionals and patients, although re-
cent studies suggest that the polypill could
gain acceptance among physicians.”>?*
Based on its cost-effectiveness, WHO
has defined the total CV risk approach
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Fig. 1. Number of fatal and non-fatal cardiovascular (CV) events® averted annually
per 100000 people aged 40-64 years through different CV risk management
strategies, by categories of total CV risk, Seychelles, 2004

180

1404 107
120
100
80|
60|
40|
20—
O_

39

Events averted per year

HBP® HSC*

Management strategy

Risk (%)

160 LT

HBP or HSC ' Risk > 10% © Risk > 20%

137 147

Risk > 20%

m0-99 CJ310-19.9 m20-299 m30-39.9 @40+

@ The expected annual number of fatal and non-fatal CV events in the untreated population of Seychelles aged

40-64 is 705 per 100000 people.
® High blood pressure, defined as BP >140/90 mmHg.

¢ High serum cholesterol, defined as total serum cholesterol >6.2 mmol/.
4 Very high blood pressure, defined as BP >160/100 mmHg.
¢ Very high serum cholesterol, defined as total serum cholesterol >8.0 mmol/.

Table 5. Fatal and non-fatal cardiovascular events averted in people aged 40-64
years through different cardiovascular (CV) risk management strategies, by

sex and age, Seychelles, 2004

Management strategy and medication

Events averted®

40-54 years 55-64 years
Men Women Men Women

Single-risk-factor

BP >140/90 mmHg 35 24 39 29
TSC >6.2 mmol/I 11 8 8 12
BP >140/90 mmHg or TSC >6.2 mmol/| 44 30 44 39
Total CV risk

CVrisk >10% 26 13 52 45
CV risk >20% 20 6 36 29
CV risk >20% or BP >160/100 mmHg or 37 23 46 42

TSC >8.0 mmol/I

BP, blood pressure; TSC, total serum cholesterol.
2 Annually per 100000 people aged 40—64 years.

as essential for the primary prevention of
heartattacks and strokes.” This highlights
the need to provide information about it
to both health professionals and patients™
and underscores the main message of this
study: that a management strategy based
on high total CV risk is more cost-effec-
tive than single-risk-factor approaches,
irrespective of whether patients are pre-
scribed a polypill or separate medications.

There is limited evidence that aspirin
is effective for the primary prevention of
CV disease. Therefore, some challenge the
idea of including it in the polypill, par-

ticularly in countries where haemorrhagic

stroke is common. However, the polypill
used in seven ongoing trials has contained
aspirin.” Furthermore, our main finding
is altered little when the analysis is per-
formed with a polypill without aspirin.
The number of CV events averted by the
polypill with and without aspirin would
be 137 and 105, respectively, if those with
a total CV risk > 10% were treated (data
not shown).

We did not include treatment for
diabetes in this study since guidelines
recommend glucose-lowering medication
for all affected individuals, irrespective of
their actual CV risk. Furthermore, diabe-
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Table 6. Cost-effectiveness? of various cardiovascular (CV) risk management strategies in people aged 40-64 years, Seychelles,

2004
Management strategy People to CV events NNT® Medication cost
b b
LG R Seychelles (2004 US$) India (2005 USS$)
Annually  Per CV event Annually  Per CV event
(millions) averted (millions) averted
Single-risk-factor
BP >140/90 mmHg 44899 127 354 3.25 25679 1.84 14534
TSC >6.2 mmol/| 28317 39 727 15.09 387275 1.24 31831
BP >140/90 mmHg or TSC >6.2 59741 157 379 25.27 160452 3.89 24678
mmol/l
Total CV risk
CVrisk >10% 10837 137 79 NA NA 1.03 7499
CV risk >20% 5114 92 56 NA NA 0.49 5291
CV risk >20% or BP >160/100 20653 147 140 NA NA 1.96 13307
mmHg or TSC >8.0 mmol/I
Current situation 37 667 103 366 15.93 154674 2.45 23789

BP, blood pressure; NNT, number needed to treat; TSC, total serum cholesterol; US$, United States dollars.

2 All cost and cost-effectiveness estimates are based on the prices of medications only and on the assumptions that all persons in the population who have a
specified condition are known and that adherence to treatment is 100%.

® Annually per 100000 people aged 40-64 years. For “people to treat” the figures correspond to the prevalences of the specified conditions per 100000 people.

¢ Number of persons aged 40—64 years that one would need to treat annually (per 100 000) to avoid one fatal or non-fatal CV event.

9 Not applicable since the polypill is not yet available in Seychelles.

tes treatment improves non-CV as well
as CV outcomes.”” We did not consider
smoking cessation either, since smoking
cessation therapy (behavioural and/or
pharmacological) should be offered to
all smokers, irrespective of their CV risk,
and since quitting the habit also improves
non-CV outcomes.

This study has several limitations.
First, WHO/ISH CV risk prediction
charts have not been validated in the Af-
rican continent, as stated earlier, for lack
of cohort studies in the region. While the
relative risk of CV events associated with
the risk factors included in the WHO/
ISH charts is similar in all regions of the
world,”®? the underlying overall risk of
CV disease may differ markedly between
countries in the same region and the
charts may need to be further validated
for routine use in clinical practice. Sec-
ond, the charts do not factor in any
treatment being received to control CV
risk factors, so we omitted this informa-
tion from our study. This is not likely to
have affected the findings, however, since
more than half of hypertensive individu-
als in Seychelles go untreated”' and, ac-
cording to a previous study, fewer than
30% of those who are treated take their
medications regularly after 12 months
of follow-up.”” As more and more people
in low- and middle-income countries get
treated for hypertension or diabetes, this
information may need to be factored into

future versions of the WHO/ISH charts.
Third, WHO/ISH risk prediction charts
only indicate a risk range, and we applied
the mid-range scores to individuals. Fu-
ture versions of the charts could incorpo-
rate finer CV risk stratification, especially
for risks < 10%. Fourth, we used relative
risk reduction estimates from studies
performed outside Africa in the absence
of African trials, but since the relative risk
of CV events associated with the risk fac-
tors considered in the WHO/ISH charts
was shown to be similar across regions,”
this seems admissible. Fifth, we did not
consider competing causes of morbidity
and mortality when we estimated the
number of CV events averted annually,
nor did we consider any discount rate
when we calculated the costs of averting
CV events. Factoring in these variables
would alter the number of events averted
but not our main message, namely, that a
total risk approach is more cost-effective
than single-risk approaches. Sixth, we
did not conduct sensitivity analyses for
different levels of treatment adherences
and assumed 100% adherence to estimate
the greatest possible impact. However,
lower adherence rates would probably
apply similarly across all the management
strategies considered. Seventh, we lacked
information on past CV events (myocar-
dial infarction, stroke), whose presence
would automatically place an individual
in the high-risk category. However, most
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of these individuals were probably al-
ready categorized as high-risk based on
the WHO/ISH risk prediction score.
Eighth, it would have been preferable to
estimate the cost per life year gained or
per quality-adjusted life year gained of
every CV event averted rather than the
sole cost of the medications needed to
avert CV events. However, calculating
the life years gained would require further
data and making assumptions about the
case fatality rates for acute myocardial
infarction and stroke in this population.
Ninth, some believe that CV risk predic-
tion scores should factor in the occurrence
of CV events over longer periods, perhaps
30 years instead of 10."! Furthermore, the
indications for the use of a polypill are still
being debated,>*** but evidence on the
polypill’s applicability and effectiveness
is emerging.">"® Finally, with a fairly high
GDP per capita and a small population,
Seychelles is hardly representative of the
majority of African countries. Thus, the
feasibility of scaling up health services to
implement new management guidelines
based on total CV risk and deploying
new treatment strategies (e.g. adding the
polypill to the list of essential medicines)
requires country-specific studies.

A strength of this study is its reliance
on a population survey with a high par-
ticipation rate to measure the risk factors
used in calculating the CV risk prediction
score. Our data also provide the first es-
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timates of CV risk in the African region
and should trigger further studies on these
important issues.

In conclusion, around 10% of the
population of Seychelles aged 40-65
years has a moderate or high total risk of
CV, and management strategies target-
ing individuals with a high total CV risk
would call for treating fewer people than
would single-risk-factor approaches while
averting approximately the same number
of CV events. They would save costs
without sacrificing health benefits and are
conceivably of special interest to countries
with resource constraints. However, any
case management strategy, regardless of
how cost-effective it may be, will involve
high total costs given that so many people
have to be treated on a daily basis for years.

Furthermore, some case management
strategies can widen health inequalities
by attracting people with better education
and income.*® This underlines the critical
importance of public health interven-
tions aimed at preventing CV disease by
reducing CV risk factor prevalence in the
population.*~* ll
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Résumé

Impact potentiel de la prise en charge du risque principal par rapport a la prise en charge du risque total dans
la prévention des événements cardiovasculaires aux Seychelles

Objectif Evaluer la prévalence des facteurs de risque cardiovasculaire
(CV) aux Seychelles, un pays africain a revenu moyen, et comparer le
rapport colit/efficacité de la prise en charge du facteur de risque principal
(traiter les individus présentant une tension artérielle > 140/90 mmHg et/
ou une cholestérolémie sérique totale > 6,2 mmol/l) avec celui de la prise
en charge fondée sur le risque cardiovasculaire total (traiter les individus
présentant un risque cardiovasculaire total > 10% ou > 20%).

Méthodes La prévalence des facteurs de risque cardiovasculaire et un
tableau de prédiction des risques cardiovasculaires pour I’Afrique ont été
utilisés pour estimer le risque de survenue d’un événement CV mortel
ou non mortel sur une période de 10 ans chez des individus agés de
40 a 64 ans. Ces chiffres ont servi a comparer la prise en charge du
facteur de risque principal et celle du facteur de risque total en termes
du nombre de personnes nécessitant un traitement afin de prévenir un
événement CV et du nombre d'événements potentiellement évités sur une
période de 10 ans. Le traitement chez des patients présentant un risque
CV total élevé (> 20%) était supposé consister en une combinaison des

doses prédéterminées de plusieurs médicaments (polypil). Les analyses
de codt se sont limitées aux médicaments.

Résultats Un risque CV total > 10% et > 20% a été constaté chez
10,8% et 5,1% des individus, respectivement. Avec une prise en
charge du facteur de risque principal, il faudrait traiter 60% des
adultes, et 157 événements cardiovasculaires sur une population de
100 000 personnes seraient évités chaque année, par rapport a 5% des
adultes et 92 événements pour la prise en charge du facteur de risque
CV total. Une prise en charge fondée sur un risque CV total élevé optimise
I'équilibre entre le nombre de personnes nécessitant un traitement et le
nombre d'événements cardiovasculaires evités.

Conclusion La prise en charge du facteur de risque CV total a un bien
meilleur rapport colit/efficacité que la prise en charge du facteur de risque
principal. Ces résultats sont pertinents pour tous les pays, mais plus
particulierement pour ceux présentant des caractéristiques économiques
et démographiques similaires a celles des Seychelles.

Pesrome

CpaBHeHMe IOTeHIIATbHOTO BO3/elICTBIA YIPAaBIeHNA OTAETbHO B3ATHIM (JaKTOPOM pUCKa I
yIpaBlIeHNs CYMMapHBIM PUCKOM Ha MPO(PMIAKTHKY KapAMOBACKY/IAPHBIX cOObITHII Ha Cellmenax

ITenp OueHUTb PacOPOCTPAHEHHOCTb (PAKTOPOB pUCKa
pasBUTUSA CepIeIHO-COCYRUCThIX 3aboneBanuit (CC3) B
Pecriy6nuxke Ceitmenbckue OcTpoBa, appuKaHCKON CTpaHe
CO Cpe[JHMM JIOXOJIOM, I CPaBHUTb COOTHOLIEHNE «3aTPaTbl
- 9(b(heKTUBHOCTb» IPY YIIPABICHUN OT/IEIbHO B3ATBIM PUCK-
¢daxropom (7edeHne 6OMBHBIX C APTEPUATIBHBIM KPOBSIHBIM
maBeHviem ot 140/90 MM PT. CT. 1/ copiepKaHyeM 001ero
XOJIeCTepUHa B CHIBOPOTKE KPOBM OT 6,2 MMOJIB/JI) U NIpU
yIIpaBaeHnM CyMMapHbIM puckoM passutusg CC3 =10% wmm
>20%).

Mertopp! 114 ouenku 10-7eTHEro pucka JieTaabHOTO WIN He
JIeTa/IbHOTO CEPAEeYHO-COCYAVICTOrO IPUCTYIIA Y /TN B BO3pacTe
40-64 n1eT UCIIONIb30BA/INCh II0KA3aTeNNb PACIIPOCTPAHEHHOCTH
¢axropos pucka CC3 1 Homorpamma prcka CC3 i Appukun.
Itu 1udpPbl UCTIONB3OBANUCD A CPAaBHEHUA YIIPaBICHNA
OT/IE/IBHO B3ATBIM PUCK-(PAaKTOPOM U yIIpaBIeHNA CYMMapPHBIM
puckom CC3 B OTHOIIEHM YMC/IEHHOCTH LY, HY K/JAIOLIMXCS B
nedeHnu s npepoTspauennsa npucryna CC3, n KommyecTsa
npuctynos CC3, OTeHIMaIbHO IPEOTBPAILEHHBIX B TEUEHNE
10 ner. ITpenmonaranock, 4To jedeHne 6ONbHBIX C BHICOKIM

cyMMapHbIM puckom pasputua CC3 (=20%) cocrosno B
npueMe KOMOMHMPOBAHHBIX JT€KaPCTBEHHbBIX IIpeNapaToB
¢ ¢puxcupoBanHpiMu gosamu (polypill). Ananus sarpar
OTpaHMYMBAJICA 1[eHOI JIEKApCTBEHHOTO CPENCTBA.
Pesymprarel CymmapHbiii puck passutual CC3 Ha yposHe > 10%
1 >20% 65171 BbIABIEH ¥ 10,8% and 5,1% mii, COOTBETCTBEHHO.
ITpy ynpaB/ieHny OTELHO B3ATBIM PUCK-(PaKTOPOM HY KIa/IICh
61 B Tedernyt 60% B3pOCTIBIX, 1 ObIIN ObI IPEfOTBpAlleHbI 157
npuctynos CC3 Ha 100 ThICsY YeTOBeK Hace/eHus B Trof (Ipu
ympasneHnu cymmapHbiM puckom CC3 - 5% B3pocnbix u 92
IPMCTYIIA, COOTBETCTBEHHO). YIIpaB/IeHe Ha OCHOBE BHICOKOTO
cymmapHoro pucka passutusa CC3 BefieT K ONTUMU3ALNNI
6asraHCca MKy YMC/IEHHOCTDIO JINLL, HY K JAIOLIMXCS B JIeYEeHNUN,
U KOJIMYeCTBOM IpefloTBpaleHHbIX puctynos CC3.

BeiBop Ympasnenue cymMmapHbIM puckoM passutua CC3
6onee peHTabenbHO, YeM yIpaBIeHNE OTHENbHO B3ATBIM
puCK-paKkTOpoM. DTM pe3ynbTaThl IPUMEHMMbI KO BCeM
CTpaHaM, HO 0COOEHHO K TeM, KOTOpble B 9KOHOMUYECKOM I
feMorpaduueckoM OTHOMIEHNAX aHamorndHbl Celfienam.

Resumen

Posible impacto de la gestion del riesgo individual en comparacion con el riesgo total en la prevencion de

episodios cardiovasculares en las Seychelles

Objetivo Evaluar la prevalencia de los factores de riesgo cardiovascular
(CV) enlas Seychelles, un pais africano de ingresos medios, y comparar la
rentabilidad de la gestion basada en un solo factor de riesgo (tratamiento
de personas con una tension arterial superior o igual a 140/90 mm Hg
y/0 una concentracion sérica de colesterol superior o igual a 6,2 mmol/l)
con la gestion del riesgo CV total (tratamiento de personas con un riesgo
CV total mayor o igual al 10% o mayor o igual al 20%).

Métodos Para calcular el riesgo de padecer un episodio CV mortal 0 no
mortal de las personas de entre 40 y 64 afios a lo largo de un periodo
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de 10 afios, se emplearon la prevalencia del factor de riesgo CV y una
grafica de prediccion del riesgo CV en Africa. Estas cifras se emplearon
para comparar la gestion del riesgo individual con la gestion del riesgo
total, en cuanto al nimero de personas que necesitarian tratamiento
para evitar un episodio CV'y el nimero de episodios que podrian evitarse
durante un periodo de 10 afios. Se presupuso que el tratamiento de los
pacientes con un riesgo CV total (> 20%) consistia en una asociacion de
varios farmacos en dosis fijas (policomprimido). Los andlisis de costes
se limitaron a la medicacion.
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Resultados Se observd un riesgo CV total >al 10% y >al 20% en el
10,8% vy el 5,1% de los individuos, respectivamente. En el caso de la
gestion del riesgo individual, el 60% de los adultos necesitarian recibir
tratamiento y se evitarian anualmente 157 episodios cardiovasculares
por cada 100 000 personas, en contraposicion al 5% de los adultos y
los 92 episodios que se evitarian con una gestion del riesgo CV total. El
tratamiento en funcion del riesgo CV total elevado optimiza el equilibrio

Roger Ndindjock et al.

entre el nimero de personas que necesitarian tratamiento y el nimero
de episodios CV que se podrian evitar.

Conclusion La gestion del riesgo CV total es mucho méas rentable que
la individual basada en un solo factor de riesgo. Estos resultados son
aplicables a todos los paises, en especial a aquellos que sean econdmica
y demograficamente similares a las Seychelles.
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