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Abstract
The George Institute for Global Health of Australia, in their website claim that the epidemic of cardio-metabolic diseases is escalating
worldwide, including India. The rapid socioeconomic transition is believed to have contributed to this rise, with the individuals being increasingly
exposed to energy-dense foods, high stress levels, and sedentary work habits. Larry Husten in an article in Lancet wrote, that in 1960, the typical
heart-attack- “victim” was a middle-class US or European executive. Cardiovascular Disease (CVD) was largely unknown in the developing world,
but now, a global epidemic of CVD is underway. In the 21st century, say epidemiologists, a typical patient presenting with heart attack will be a
Moscow Taxi driver, or a Bombay factory worker [1]. Underlying causes may or may not be the same at each demography. For instance, another
article written in the same year, drew the attention of this prediction. Larry Husten contemplated on the enormous rise in deaths from heart
disease in Russia. The author of this article points out to the fact, that to a large extent, the pattern of alcohol consumption may play a big role
in the cardiovascular deaths in Russia [2]. Since 1980, incidence of obesity has increased by two-fold and diabetes by four-fold worldwide,
according to the NCD Risk Factor Collaborators report [3,4]. Hypertension is one of the primary risk factors for heart disease and stroke. Over
875 million were hypertensives in the year 2000 and will double by the year 2025 [5]. Another factor to be considered when discussing from a
global perspective, is that nearly two-thirds of individuals with CMDs live in low- and middle-income countries. On the other hand, immigrant
population is increasing rapidly in several countries, because of the economic attractiveness and public infrastructure. Just look at the UAE
as an example, they have more immigrants than the native Arabs. Although conventional cardiovascular risk factors such as smoking, blood
pressure and total cholesterol predict risk within these ethnic groups, they do not fully account for the differences in risk, between ethnic
groups, suggesting that alternative explanations might exist. We feel strongly, that there is a great need to investigate the prevalence and pattern
of metabolic risks in general, identify the unique risk factors responsible for development and/or progression of these condition’s and the
economic and social costs for the treatment of these diseases. All of these metabolic diseases have risen to the status of an epidemic, and cost of
combating these diseases will pose, in the very near future, a great economic burden to the global community.
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Introduction
Any disturbance in the normal metabolism, leads to
alterations in physiology, and manifests in some form of risk
factor development in the sequalae of the pathogenesis of
metabolic diseases. For instance, if we are discussing altered
metabolism, then inflammation, oxidative stress, endothelial
dysfunction, hardening of the arteries, calcification of the vessels
as well as pericardium, insulin resistance, elevated blood glucose,
subclinical atherosclerosis, excess weight, increased visceral fat,
increased subcutaneous fat, altered blood lipids, changes in the
microbiome, gene expressions favoring development of metabolic
risk factors, altered metabolic and signaling pathways at cellular
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and molecular levels, can be described as metabolic risk factors.
However, if we use the term, cardiometabolic risks, then we limit
the area of discussion, to the known modifiable risks for developing
vascular diseases. By and large, management of vascular diseases,
as well as cardiometabolic diseases, to a great extent are limited to
reducing, reversing, or prevention of the modifiable risks; such as
smoking, hypertension, excess weight, obesity, insulin resistance,
hyperglycemia, lipid abnormalities, prediabetes, diabetes, heart
disease and stroke [1-11]. All of the metabolic diseases, including
excess weight, obesity, metabolic syndrome, type-2 diabetes,
and vascular diseases, have achieved epidemic status worldwide
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[1-6]. In a recent Scientific Statement of the American Heart
Association, the Chairs, Vice Chair and the committee members
of various councils, have put together a comprehensive review
on the excess prevalence of type-2 diabetes, and cardiovascular
disease, in South Asians living in the USA [6]. In my opinion, it
is high time that, the clinicians, healthcare providers, and policy
makers pay attention to the relationship between the various
ethnicity and incidence or prevalence of excess metabolic risk,
when planning preventive strategies. We have used the excess
prevalence of diabetes and CVDs in South Asians immigrants in
the US, as an example in this article, to discuss the fundamental
question regarding the homogeneity or otherwise of the risks, and
the development of CRFs. We applaud the efforts of the Toronto
Global Health Research Group of the University of Toronto, and the
Department of Health Research Methods, McMaster University,
Hamilton ON, Canada, for organizing the first Canadian Ethnicity
and Cardiometabolic Disease Conference in Toronto, Canada,
in January of this year. We would like to see such conferences
organized in the UK, the USA and other countries, where there
is considerable increase in various high-risk ethnic populations.
In this mini review, we have made an attempt to review some of
the salient findings on cardiometabolic diseases in general and
presented a global perspective from our point of view [6-11].

In a recent issue of Circulation, a scientific statement from
the American Heart Association (AHA) has been put together by
Prof. Volgman and associates, on behalf of the AHA, representing
Councils on Epidemiology and prevention, Stroke in Women
and Special Population, Clinical Cardiology, and various other
subspecialties related, to Cardiovascular diseases (CVDs). The title
of the article is, “Atherosclerotic Cardiovascular Disease (ASCVD)
in South Asians in the United States: Epidemiology, Risk Factors,
and Treatments” [6]. Since I have been working on this very topic
for over three decades, I decided to start this “mini overview” by
commenting on this topic first, and then adding my own point of
view. I was invited by the Government of India, in 1990 as a senior
consultant under a unique United Nations Development Program
(UNDP) called “TOKTEN”, which stands for Transfer of Knowledge
Through Expatriate Nationals. I visited India three years in a row
and spent considerable amount of time in major Heart Specialty
Hospitals. During my visits to India under this UNDP program, I
realized that South Asians (Indians, Pakistanis, Bangladeshis, and
Sri Lankans), have very high incidence of coronary artery disease
[6-10]. In view of these observations, to create awareness, develop
educational and prevention strategies, I started a professional
society called. “South Asian Society on Atherosclerosis and
Thrombosis (SASAT) in 1993, at the University of Minnesota [11].
Under the aegis of this platform, we conducted 15 international
conferences in India, several half-day symposiums in other parts
of the globe, in collaboration with the National Thrombosis
Research Forum (Harvard University), and the International
Union of Angiology (IUA), France. In this brief overview, we will
discuss some salient findings of our global efforts and pose the
important question, as to why we have not been able to reduce or
reverse the increase in the incidence of these metabolic diseases.
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The abstract of the AHA statement starts with the explanation,
that South Asians make up quarter of the world’s fastest growing
population and are one of the fastest growing ethnic groups in
the USA. They further speculate, that although they share the
genetic and cultural risk factors with the South Asians abroad,
South Asians living in the United States can differ in their
socioeconomic status, education, health care behaviors, attitudes
and health insurance, which can affect their risk and treatment
and outcomes of atherosclerotic cardiovascular disease [6]. Is
this a new finding by these investigators? Certainly not. Having
said that, I am surprised that the authors of this AHA Statement
on heart disease in South Asians, have not referred to any of our
previous work on this topic for the past three decades [7-10].
This exactly is the topic, that we discussed in our very first SASAT
International Conference in Mumbai in 1994. After four more such
conferences in India, under the aegis of SASAT, we published our
first book on the subject in India. In that book, the pioneering
cardiovascular epidemiologist, Professor Henry Blackburn of the
University of Minnesota, summarized our feelings in the very last
sentence of his article: “The ultimate goal then is not to control
disease or just reduce high risk, but to prevent high risk in the
first place, among individuals and entire populations”. In the same
book, in my introduction, I wrote the following: Over the past
decade there has been a significant decrease in illness and death
from the Coronary Artery Disease (CAD) in the USA. The decline
is attributed to improved health education, healthier living styles
and increased physical activity. Despite this reduction in morbidity
and mortality, CAD is still a major public health problem and the
number one killer in many countries. Studies done in Africa,
New Zealand, Singapore, Malaysia, Fiji, United Kingdom and the
USA have revealed a high incidence of CAD in men and women
of South Asian origin (Indians, Pakistanis, Bangladeshis and Sri
Lankans) compared to other ethnic groups [7]. In view of these
observations, the big question that arises in all our minds is, why
is this excess of heart disease apparent in South Asians living in
the USA, in spite of the better living conditions offered in the USA,
compared to other countries in East Asia, Africa or Europe.
South Asians today, account for more than half of the world’s
cardiac patients. Heart disease is the leading cause of death in
India, Pakistan, and Bangladesh, and have risen over the past
several decades. South Asian immigrants to the United States
develop vascular disease earlier, and it is more malignant and
have higher death rates, than any other ethnic group in this
country. In view of this fact, we the immigrants from South
Asia, should sincerely thank American Heart Association for
encouraging these experts, to put together their collective
thoughts on this topic of great public health importance. In this
seminal article, literature on the demographics and biological
and non-biological mechanisms contributing to excess ASCVD,
health behaviors, and interventions, including physical activity,
diet, medication, and community strategies, in South Asians is
summarized. Readers interested in this topic, are urged to go
through this AHA Statement for further details [6]. The MASALA
study (Mediators of Atherosclerosis in South Asians Living in
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America) is a prospective long-term ongoing study in the USA.
The study found a higher incidence of Diabetes Mellitus (DM) in
South Asians (23%) compared with other ethnic groups (White
6%, Blacks 18%, Latinos 17% and Chines Americans 13%). In a
separate study done as a bilateral collaborative initiative between
Madras Diabetes Research Foundation (MDRF), Chennai, India,
and the University of Minnesota, the authors concluded, that
compared to the US, the waist-to-hip ratio is significantly higher
in men and women from Chennai, India. These results support the
hypothesis that Southeast Asian Indians are particularly disposed
to central abdominal obesity [12].
Although number of adults with diabetes was lower in the
Caucasian group, compared to other ethnic minority, number
of prediabetics in the USA is not a small number. According to a
recent CDC report, 50% of the adults in the USA are prediabetic
(84 million). It is a well-known factor, that the individuals with
diabetes have a several fold higher risks for developing vascular
disease. In view of these observations, it is reasonable to conclude,
that worldwide increase in these twin epidemics, obesity and
diabetes will contribute significantly, to the increased vascular
disease including CVD. According to all estimates, cardiovascular
disease is the number one cause for all-cause mortality
worldwide. Can we then include cardiovascular disease also as an
epidemic? In 2014 there was a debate in the Legislative assembly
of Manitoba, Canada about the “tsunami” of diabetes [13]. The
members were concerned about the increasing healthcare cost,
if the twin epidemic of obesity and diabetes are not controlled.
All of the individual risk factors of CMDs pose as “tsunami” and
collectively pose great challenge worldwide. I urge all readers
to contemplate on this public health problem seriously, express
their collective thoughts, think “out of the box”, develop novel
strategies, to combat these epidemics.

The purpose of writing this mini review, was not to discuss
the AHA statement on the excess heart disease in immigrant
South Asians living in the USA, but to elaborate on the topic of
the worldwide impact of the vascular diseases and metabolic
diseases. Mr. Bill Gates has an article on “Innovation for
Pandemics” in the June (2018) issue of the New England Journal
of Medicine, which describes the interventions developed to
fight the infectious disease pandemics [14]. I wrote a comment
on this article, in which I compared the economic tsunami of the
metabolic disease epidemic with the pandemics that Mr. Gates
referred to in his article. Every time a health risk is identified, an
intervention is developed, and all out efforts are made to reduce,
reverse or prevent the pandemics. How is this different when
we consider the galloping increase in the incidence of metabolic
disease worldwide? If we look at the seventy years of research by
the Framingham heart study group, we realize that identifying
modifiable risks played an important role in reducing or reversing
the increases in the cardiovascular morbidity and mortality in the
USA [15]. In view of these observations, guidelines and guidance
statements have been developed for the management of metabolic
disease risks such as hypertension, inflammation, oxidative
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stress, lipid abnormalities, and elevated blood glucose. Creating
awareness, providing better preventive healthcare to some
extent, reduced the modifiable risks such as smoking, cholesterol
and blood glucose. In addition, pharma companies developed
various drugs to manage modifiable risks as was the case with the
pandemics. Since western medicine has failed to reduce, reverse
or prevent the increase in the incidence of these diseases, using
integrated approach, complimentary therapies can be introduced
to provide better preventive healthcare.

In recent articles, I have argued that management of
the disease is superior to the management of risk factors, a
philosophy that was developed by the epidemiologists and
cardiologists at the University of Minnesota. I have also stressed
the importance of understanding the underlying causes of disease
and disease processes, so that better and optimal (precision
medicine) management strategies can be developed. Various
pathophysiological cardiometabolic factors have been reported
to be associated with development of acute vascular events. For
instance, visceral fat is a very common feature of the South Asian
phenotype. It is indeed, a metabolically active tissue that produces
proinflammatory and prothrombotic cytokines. Dr. Robert
Freishtat and associates at the Children’s National Memorial
Hospital, Washington DC, have demonstrated that visceral
adipocytes shed exosomal-mediators (microRNAs) predicted to
regulate key end-organ inflammatory and fibrotic pathways [16].
Inflammation has been associated with every major metabolic
disease risk factor, such as subclinical atherosclerosis, oxidative
stress, insulin resistance, endothelial dysfunction, hardening of
the arteries, alteration of blood lipids, hypertension, and stability
or the vulnerability of the vascular plaques. A comprehensive
study done in 26 industrialized countries found, a significant
decline in cardiovascular mortality, whereas diabetes-related
mortality, contrary to all expectations, was increased in these
countries [17]. According to a joint Consensus Conference Report
by the American Diabetes Association (ADA), and the American
College of Cardiology (ACC) Foundation, cardiometabolic risk
refers to a high lifetime risk for CVDs. The specific factors that can
cause this increased risk include, excess weight, obesity, insulin
resistance, hyperglycemia, dyslipoproteineima, and hypertension.
According to two major professional societies, the
cardiometabolic risks are no different from the modifiable risk
factors for CVD, identified by the American Heart Association.
In view of this commonality in risks, it is hard to understand the
findings of the study we mentioned earlier in this overview, where
the clinicians found a significant difference between the death due
to CVDs, compared to deaths related to Diabetes [17]. Answer for
this puzzle comes from a study done by the researchers of Center
for Health Research, Portland, Oregon, and the researchers at
Kaiser Permanente Healthcare. In this observational cohort study
of 1.3 million adults, with overweight or obesity, they found four
commonly observed cardiac risk factors (CRFs), the prevalence of
blood pressure, elevated triglycerides, low HDL and prediabetes
(32 to 60%). An earlier ongoing study by National Health and
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Nutrition Examination Survey (NHANES) for 1999 through 2004,
which included individuals with diabetes, showed that 52% of
adults with overweight and 32% adults with obesity had no CRFs
or only one, suggesting that various phenotypes of overweight
and obesity including abdominal obesity versus subcutaneous
obesity, may pose various health risks [18]. Authors of this
observational cohort study concluded that, “Almost 10% of the
participants with obesity had no CRFs. Overweight or obesity
increases cardiometabolic risk, but the number and type of CRFs
developed varied substantially by age, even among participants
with morbid obesity. In a short review like this, we will not be able
to discuss all aspects of cardiometabolic syndrome, readers are
urged to refer to the original articles, reviews, and meta-analysis
on this subject [18-26].
Development of risk factors for cardiometabolic diseases
is dynamic and unpredictable, as we have noticed from the
results of various studies that we have discussed. However, one
thing is certain, that is the difference between the observed
mortalities between the cardiovascular, versus diabetes-related,
in the 26 industrialized countries [17]. In view of the fact, that
modifiable risks are addressed by the professional scientific
bodies, policymakers, and healthcare providers, death due to
cardiovascular disease has declined in some major countries.
Whereas, death due to CVDs and diabetes-related complications
has increased in low-and middle-income countries, where there
no such good practices are in place. Contrary to these findings,
according to the recent AHA scientific statement, South Asians
living in the USA in spite of the availability of all the socioeconomic benefits, have high incidence of deaths related to CVDs
and diabetes. As regards the Asian Americans living in the USA
or any other countries, high prevalence of visceral obesity, insulin
resistance, hypertension, type-2 diabetes, work-related stress,
and lack of physical activity or exercise, has put them at a higher
risk for developing CVDs and acute vascular events. What is not
clear in the AHA scientific statement is, lack of an explanation
or discussion as to, why the South Asians living in the USA did
not do better or as well as their US counterparts, in view of the
better socio economical and living conditions in the USA? If it is
the living style of these immigrants that is responsible, then the
major risk factor is behavioral or work-related stress. Are there
novel ways to create more effective awareness and educational
programs that will address lifestyle factors in a more therapeutic
manner for this high-risk ethnic group or for other ethnic groups?
Do the therapies for metabolic diseases work equally well in all
ethnic groups? Should we develop ethnic-specific guidelines and
guidance statements for risk assessment and treatment? Just from
a brief discussion on this topic regarding the excess diabetes and
CVD risk in this ethnic group, it becomes evident that, contributing
factors for this observed excess are not very clear and needs
further exploration.

Conclusion

Comprehensive studies conducted at 26 industrialized
countries, indicate a decline in the cardiovascular deaths [27].
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This may be attributed to implementation of interventions aimed
at modifiable risks for CVDs. The same study however, reports
that in spite of this observed decline in the deaths related to
CVDs, there was a significant increase in the deaths related to
diabetes. Does this mean, that just management of the modifiable
risks as suggested in several major studies, is not enough to
reduce or reverse or prevent diabetes-related deaths? On the
other hand, cardiometabolic disease risks are not very clearly
defined and in view of this fact, standard care for cardiometabolic
risk suffers from lack of clear, well thought out, guidelines and
guidance statements. Seventy years of meticulous research
by the Framingham Study Group, have defined the modifiable
risks for CVDs [15]. Guidelines and guidance statements by
professional societies, National Institutes of Health (NIH), and
healthcare providers, have contributed significantly to the decline
in deaths due to CVDs. However, deaths due to diabetes-related
complications have not declined in majority of the countries.
When considering the cardiometabolic risks, one should keep in
mind that this is a complex cluster of disease entities, and risk
assessment, risk prediction and risk management is complicated,
as we do not as yet understand, all the underlying causes that
promote or precipitate CRFs in these metabolic diseases. In the
absence of robust guidelines specific for each of the CRFs, it
is worthwhile following the success stories in CVD preventive
strategies, that have worked well.

As part of the 2020 impact goals, the AHA has set out seven
ideal health goals; not smoking, maintaining a normal weight,
increased physical activity, a healthy diet, normal blood lipids, and
a normal fasting glucose [28]. An analysis of the National Health
and Nutritional Examination Survey of the USA showed that
individuals who met five of the seven ideal metrics of AHA had a
78% reduction in the hazard ratio for the all-cause mortality. From
the INTERHEART study under the leadership of Professor Salim
Yusuf, which included 52 countries, it is estimated that modifiable
risk factors account 90% of the population attributable risk for
heart disease in men and 94% of the risk in women [29]. However,
a recent study by Khera et al. [30] described in New England
Journal of Medicine (2016) showed that in four studies with
over 55,685 participants, a favorable lifestyle intervention was
associated with nearly 50% lower relative risk for coronary artery
disease than was with unfavorable lifestyle [30]. In conclusion,
nearly 35% of the US adult population has a BMI, which indicates
excess weight, and 30% of the adult population are obese
worldwide, with great variation in the number and type of CRFs.
We recognize an immediate need for further research to clearly
define the phenotypes of excess weight, obesity (visceral obesity/
subcutaneous obesity), CRFs related to each of these phenotypes,
and develop appropriate strategies for reduction, reversal and
prevention of excess weight, obesity and type-2 diabetes and its
clinical complications [31-36].
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