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Cardiovascular diseases (CVD), comprising coronary heart (CHD) and cerebro-
vascular diseases, are currently the leading cause of death globally, accounting for
21.9% of total deaths, and are projected to increase to 26.3% by 2030 (WHO Press,
2008). These are not new risks, but the ubiquity of smoking, dyslipidaemia, obesity,
diabetes, and hypertension has been gradually escalating (Gupta et al ., 2008),

In addition, a complex mix of mechanistic processes such as oxidative stress,
enhanced atherogenecity of cholesterol particles, abnormal vascular reactivity,
augmented haemostatic activation, and renal dysfunction have been proposed as
features characteristic of T2DM that may confer excess risk of CHD (Deedwania et
al., 2005). People of Indian Asian descent make up over a fifth of the world’s
population, combining inhabitants of the subcontinent and the Indian diaspora living
elsewhere.

The so-called “Asian Indian Phenotype” refers to an amalgamation of clinical (larger
waist-to-hip and waist-to-height ratios signalling excess visceral adiposity),
biochemical (insulin resistance, lower adiponectin, and higher C-reactive protein
levels) and metabolic abnormalities [raised triglycerides, low high-density lipoprotein
(HDL) cholesterol] that are more prevaent in individuals of South Asian origin and
predispose this group to developing diabetes and premature CHD (Enas et al., 1993:
Mohan et al., 2007).

It is expected that individuals of Indian Asian ethnicity will account for between 40-
60% of global CVD burden within the next 10-15 years (Gaziano et a., 2006). The
astonishingly higher risk in this particular ethnic group has been attributed to
underlying genetic susceptibility (Radha et a., 2007& Chambers et a., 2008)
unmasked by environmental factors (permeation of contemporary lifestyle practices)
(Gupta et al., 2006) or intrauterine programming which predisposes to asymmetric
energy metabolism and rapid, excess accumulation of visceral body fat in adult life
(Lev-Ran ., 2001: Yanik ., 2004).

In terms of absolute numbers of individuals with diabetes, India, Pakistan and
Bangladesh make up three of the top ten countries globally (Wild et al., 2004) and
together, the region with the highest number of diabetes-related deaths currently
(International Diabetes Federation (IDF)., 2009). India alone is estimated to have
50.8 million inhabitants with diabetes, the most of any country worldwide
(International Diabetes Federation (IDF)., 2009).

Propelled by socio-economic transformation, population ageing, burgeoning levels of
overweight (Gupta et al., 2006) and proliferation of individuals and children with pre-
diabetes (impaired glucose regulation) (Mohan,et al., 2007), increase in T2DM
(Gupta et al., 2008) and CHD4 will result in even greater future burdens.

The proportion of coronary disease patients with diabetes varies across countries, but
approximately one-fifth of clinical tria (18%) (McGuire et al., 2000) and registry
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patients (15.1-21.4%) (Prabhakaran et al., 2005) are documented as known diabetes
patients. India stands out as an anomaly with 30.4% (Xavier et al., 2008) and 39.1%
(Prabhakaran et al., 2005) of CHD patients reporting known diabetes in national and
international prospective registries.

These proportions may be deemed the result of high background prevalence of
glucose abnormalities in India However, given that South Asians have higher
prevalence of cardiovascular risk factors (Ramachandran et al., 1998& Joshi et al.,
2007), higher prevalence of T2DM, and earlier onset of CHD despite a normal body
mass index (BMI) by international standards (Ghaffar et al., 2004& Diaz et al.,
2007), the premise that this population is more susceptible to diabetes and CVD, and
that these conditions are interlinked, is plausible.

Though previously CHD and T2DM were considered mainly diseases of affluence,
reversal of socio-economic gradient in these diseases is starting as lower socio-
economic groups in South Asia are exhibiting ever-increasing risk (Misra et al.,
2001& Gupta et al., 2003). In addition, characteristic disparities (rura-urban split,
public-private health care and low awareness) that are pervasive across the region,
combined with chronicity and asymptomatic nature (silent killer) of non-
communicable risk factors and diseases, perpetuate delays in diagnosis, inertiato seek
care, and effective self-management of risks.

Risk factor control in cardiovascular disease reduction:

There is evidence that lifestyle modification (regular, moderate physical activity and
healthy dietary habits) has a sustained effect on reducing incidence of diabetes
(Lindstrom et al., 2006: Knowler et al., 2009), and helps reduce the occurrence and
mortality of CVD events in people with and without established CHD (Mozaffarian
et al., 2008).

lestra and colleagues (lestra et al., 2005) have shown relative risk of mortality is
reduced in the general population that stop smoking (up to 50% reduction), engage in
moderate physical activity (20-30%), and adopt a combination of healthy dietary
habits (limited intake of saturated fats, regular fish consumption, sufficient fruit and
vegetable intake, and limited salt consumption - together, 15-40% reduction).
Randomized clinical trials evaluating individual risk factor control with
pharmaceutical agents in patients with diabetes have also demonstrated reduction in
surrogate markers, which trandlated into lower incidence of cardiovascular events and
mortality. These findings have been utilized to institute clinical practice guidelines
and standards of care based on strength of evidence and cost-effectiveness of
interventions.

HMG-CoA reductase inhibitors (statins) in particular, have indisputable proven
efficacy, demonstrating 27-40% reductions in LDL-cholesterol in al placebo-
controlled trials, and subsequent decreases in occurrence of cardiovascular events and
mortality by 25 to 42% (Colhoun et al., 2004& Collins et al., 2005) in persons with
and without diabetes or previous acute coronary syndrome (ACS). This benefit
extends to those with aready controlled LDL-cholesterol fractions (Baigent et al.,
2005).

Since the evidence in favour of lowering LDL is so overwhelming (Baigent et al.,
2005) and similar findings are awaited for triglyceride management and elevating
HDL (Singh et al., 2007;Ginsberg et al., 2007), the primary emphasis of lipid
management tends to focus on LDL. Dietary modification (Manley et al., 2007) and
addition of statins are, therefore, recommended as first-line management guidelines
for lipid control in diagnosed diabetes patients or those with confirmed CVD.
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Hypertension co-exists in a significant proportion of people with diabetes (Kempler.et
al., 2005). Lowering blood pressure (BP) produces dramatic benefits in these subjects
and BP targets have been modified specifically to avert disabling and fatd
complications in the form of nephropathy, retinopathy, and vascular events (Adler et
al., 2000).

Severd large randomized trias, sub-studies (Adler et al., 2000: Whelton et al.,
2005), and meta-analyses (Collins et al., 1990& Turnbull et al., 2005) which include
patients with diabetes have shown benefit in reducing non-fatal myocardial infarction,
chronic kidney disease (Estacio et al., 2006), and remarkable reductions in
cardiovascular (51%) (Hansson et al., 1998) and all-cause mortality.

The use of renin-angiotensin system (RAS) modifying agents [angiotensin-converting
enzyme inhibitors (ACEi) or angiotensin-Il receptor blockers (ARB)] provide
ancillary benefits in forestalling renal complications on top of BP control, and have
additionally demonstrated lower composite CVD outcomes in numerous randomized
trials, even after adjustment for changes in BP (Pahor et al., 2000: Chalmers et al.,
2008).

These cardio- and reno-protective effects (anti-atherosclerotic, reducing arterial
stiffness, and improving endothelial function) (Vijayaraghavan et al., 2005) are
motivating more extensive application of RAS-modifier agents in patients with
diabetes. Previous evidence has aso demonstrated the efficacy of low-dose daily
aspirin use in preventing CVD events, especially secondary prevention in those that
have aready suffered previous events (Antithrombotic Trialists Collaboration.,
2002).

However, alarge meta-analysis (Baigent et al., 2009) cautions that ubiquitous use of
low-dose aspirin for primary prevention may only be justified where net benefits of
preventing coronary events in high-risk patients outweigh the increased risk of
gastrointestinal and extra-cranial bleeds. As such, this study showed no significant
effects on preventing first onset of stroke. The addition of clopidogrel is aso
recommended only for prevention of recurrent events (Bhatt et al., 2002).

Glycaemic control in cardiovascular risk reduction: an actively evolving
paradigm:

In patients with diabetes, where excess CVD risk has aready been demonstrated, the
relationship between glycaemiaitself and CVD should not, theoretically, be in doubt.
Even studies in non-diabetic subjects, have shown an association between fasting
blood glucose and CVD. Another meta-analysis of prospective cohort studies (Selvin
et al., 2004) examined glycosylated haemoglobin (HbA1c a more stable, accurate, less
error-prone measure of long-term glycaemic levels) and CVD in persons with diabetes
and found 18 per cent (pooled RR 1.18; 95% CI 1.10 to 1.26) and 15% (pooled RR
1.15; 95% CI 0.92 to 1.43) greater relative risk per 1% increase in HbA1lc in T2DM
and T1DM, respectively.

However, the converse of this association, whether reducing glucose levels to near-
normal targets results in lower CVD events, is still a controversial topic. Despite
impressive reduction in microvascular complications (Reichard et al., 1993) and
retrospective cohort data showing lower risk of strokes (21%) and Ml (23%) (Lawes
et al., 2004) with lower levels of glycaemia, the early prospective trial data evaluating
macrovascular outcomes classically provided equivocal results [e.g. 16% (P=0.052)
non-significant reduction in MI in United Kingdom Prospective Diabetes Study
(UKPDS)], citing reasons of inadequate power, follow-up or design deficiencies.
More recent multi-centre trials sought to conclusively evauate the influence of
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achieving lower therapeutic targets for glycaemic control on the incidence of CVD
endpoints.

Since a variety of pharmacological and non-pharmacological treatments are
established, cost-effective, and safe interventions for glycaemic control (Narayan et
al., 2006), the more contemporary theme of what level of glycaemiato achieve holds
topical interest, requiring more in-depth discussion. Three large prospective
randomized trials attempted to definitively address the glycaemiaand CVD debate.
The Action to Control Cardiovascular Risk in Diabetes (ACCORD) (Gerstein et al.,
2008), Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified
Release Controlled Evaluation (ADVANCE) (Patel et al., 2008), and Veterans Affairs
Diabetes Trial (VADT) (Duckworth et al., 2009) studies randomized 10251, 11140,
and 1791 T2DM patients, respectively, with co-existing risk factors and/or history of
diabetic complications (including previous CVD events) into intensive (aiming for
bold “near-normal” glycaemic targets) or conventional therapy groups, using different
treatment regimens.

After a 1.1 per cent relative difference in median HbA 1c between the groups (6.4 vs.
7.5%) and 3.5 years of follow-up, ACCORD was prematurely discontinued due to 54
excess deaths in the intensive therapy arm. The ADVANCE tria achieved a 0.8 per
cent lower median HbAlc (6.5%) in the intensive therapy arm compared to the
standard group over a 5 year follow-up period and demonstrated a 10 per cent
reduction in composite of major micro- and macro-vascular events (HR 0.90, 95% CI
0.82 to 0.98; P=0.01), which did not remain significant after adjustment for reduction
in nephropathy (21% reduction in intensive therapy group; HR 0.79, 95% CI 0.66 to
0.93; P=0.006).

From a baseline median HbA1c level of 9.4 per cent, the VADT achieved Alc levels
of 6.9 and 8.4 per cent in the intensive and standard groups, respectively (Gerstein et
al., 2008). However, there was no significant between-group difference in the
composite primary outcome (HR 0.88; 95% CI, 0.75 t01.05; P=0.14), nor in the
number of new, or progression of, microvascular complications. Across these three
studies, the intensive therapy arms al reported higher incidence of hypoglycaemia
requiring medical assistance and weight gain among participants.

Despite seemingly negative results, there are severa points from these study results
that should be kept in perspective, especially as outcomes of ongoing trials will
continue to emerge at regular intervas in the future (Buse et al., 2005). Firstly,
diabetesis still the leading cause of adult-onset blindness, end-stage renal disease, and
non-traumatic lower-extremity amputations worldwide, (Vinik et al., 2003), and
glycaemic control overwhelmingly reduces these microvascular complications.
Therefore, blood glucose management remains a vital component of preventing
disabling and fatal target organ damage in both TIDM and T2DM. Secondly, optimal
glycaemic targets have been chosen based on this evidence from microvascular risk
reduction and should at least be deemed appropriate considering the increased risks of
hypertension, dyslipidaemia, and hyper homocysteinaemia - themselves strong risks
for CVD - which are associated with renal insufficiency. However, in the broader
context of CVD prevention and considering the severity of chronic kidney disease,
these targets may need to be customized according to individual risk (Srikanth&
Deedwania ., 2005).

Other important considerations include the fact that participants in these large trials
were high-risk patients with poor baseline control, high pre-existing use of insulin
(among 35-50% of subjects), and a third (32-40%) aready had pre-existing heart
disease. Indeed, the average duration of diabetes (8.5-11 yr) must also weigh in as a
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factor, which motivates the assertion that either earlier (Deedwania et al., 2005), or
more sustained intervention is required to reduce the risk of prolonged metabolic
disturbance.

This was confirmed in the 17 yr follow-up of the Diabetes Control and Complications
Trial (DCCT) (Nathan et al., 2005) where the intensively treated type 1 diabetes
patients had 42 and 57 per cent lower risk of CVD events and death from CVD,
respectively, despite no difference found at earlier follow-up. The UKPDS ten-year
follow-up (Holman et al., 2008) also demonstrated delayed beneficia effects of early
initiation of glycaemic control on macrovascular outcomes, a “metabolic memory” of
sorts.

In addition to greater frequency of hypoglycaemia and weight gain in the intensive
group participants, it has been postulated that serious adverse events and mortality
may be attributable to more aggressive and rapid (e.g., ACCORD and VADT
permitted any drug combination with rapid glucose-lowering) than measured (e.g.,
ADVANCE used sulphonylureas with gradual between-group differences in
glycaemia) glucose-lowering; however, there are currently no data to support this
assertion.

Another published meta-analyses (Ray et al., 2009& Turnbull et al., 2009) have
sought to examine the data in its entirety, pooling data and performing severa pre-
specified sub-analyses. The findings seem to conclude that intensive glucose lowering
may have significant benefits in preventing coronary events, especially in those
without pre-existing established atherosclerotic vascular disease; however, there is
seemingly no mortality-reducing benefit from targeted glucose management.

Based on the totality of evidence available, the American Diabetes Association,
American College of Cardiology, and American Heart Association jointly issued
recommendations (Skyler et al., 2009) to assuage uncertainty and confusion that
emerged among clinicians and scientists following the release of these trial results.
Broadly, current guidelines support customizing the intensity of glucose management
depending on individual patient characteristics and co-morbidities.

A final and very convincing point is that glycaemia is not the sole consideration in
CVD risk, but rather plays a role in the confluence of multi-factoria influences
(Haffner et al., 2003). Therefore, exclusively concentrating on glucose control may
be akey limitation of these focused randomized trials.

A meta-anaysis which presented a substantial 27 per cent greater risk for CVD
between the highest (8.3-10.8 mmol/l) and lowest (3.8-5.9 mmol/l) post-challenge
blood glucose levels, subsequently also revealed significant attenuation of risk (to
19%) when adjustment was made for co-existing CVD risk factors (Levitan et al.,
2004).

Progresson of carotid atherosclerosis in diabetes patients showed anaogous
attenuation upon controlling for other CVD risks (Wagenknecht et al., 2003). By
aggressively managing al modifiable risk factors (blood pressure and lipid control)
(Vijan et al., 2003) and implementing evidence-based guidelines (American Diabetes
A., 2009) vascular events and mortality can be reduced.

Monitoring performance through audits and quality of care indicators will both
improve diabetes care but also motivate local standards of care, quality improvement
and encourage physicians to strive to enhance their reputations considerably (Gaede
et al., 2003). Also, within these large trials of glycemic control, embedded trials were
conducted to examine the effect of targeted, rigorous treatment of co-morbid risk
factors on event rates; results from these trials are eagerly anticipated.
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A good example of comprehensive risk factor control is the Steno-1l study
investigated integrated, comprehensive, intensified risk factor control in a randomized
fashion in Danish T2DM patients with microalbuminuria. They demonstrated declines
in metabolic parameters (including HbAlc values) which trandated into sizeable
gains in prevention of CVD (53%) over 7.8 and lower mortality from cardiovascular
events (59%) over 13.3 years of follow-up (Gaede et al., 2003).
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