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Obesity and diabetes mellitus are two interrelated, chronic, debilitating, incur-
able diseases that have increased in incidence worldwide. In the USA, over
60% of adult Americans are overweight or obese. Most countries around the
world are also seeing dramatically increasing rates of obesity. Although not all
people with type 2 diabetes are overweight or obese, the majority are. In
addition, while most individuals who suffer from obesity are not diabetic, the
incidence of T2DM increases as adiposity increases. So intertwined are these
seemingly independent metabolic disorders that some refer to them together
as “diabesity.”

Despite spending billions of dollars on research and the development of a
multitude of different treatments, we have failed to control either disease and
find ourselves heading off the cliff. While there has been an explosion of new
medications, surgical procedures, and the introduction of metabolic/bariatric
devices, the incidence of both diseases continues to rise. It has been estimated
that within a few short years, the cost to treat the various related medical
conditions of these two diseases will be financially unsustainable for most
countries.

To better manage this impending crisis, clinicians and researchers need to
broaden our understanding of the pathophysiology of both diabetes and
obesity. It is far too simplistic to blame patient behavior, societal pressures,
or the environment for the epidemic. One must consider other possibilities as
well. Recently, researchers have taken a closer look at potential causes or
contributors such as bile salt composition, genomics, microbiomes, inflam-
mation, and the deep brain. A better understanding of the pathophysiology is
necessary to guide the development of more efficacious and cost-effective
treatments. In addition, to be the most beneficial, the research findings need to
be properly organized and be available worldwide.

This new book entitled, Obesity and Diabetes, edited by Joel Faintuch,
MD, a surgeon and a highly regarded nutrition support specialist, and
Salomao Faintuch, MD, a Harvard Director of Interventional Radiology,
should accomplish these goals. The book is extremely thorough and very
well organized. Its nine sections (blocks) cover a wide range of current and
cutting-edge information from the epidemiology of diabetes and obesity to
bariatric and metabolic surgery to treat both disorders. The blocks and
chapters of the book are strategically organized. They begin with basic science
and epidemiologic chapters and conclude with clinical treatments and
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ongoing developments. As previously stated, we as a human race cannot
continue as we have, partially understanding and inadequately managing
obesity and diabetes mellitus. We cannot sustain the costs nor the effects on
health and quality of life. Obesity and Diabetes may become a valuable tool
for researchers and clinicians alike.

Harvard Medical School, Scott A. Shikora
Center for Metabolic and Bariatric Surgery,
Brigham and Women's Hospital, Boston, MA, USA

Foreword



About 6 years ago, the first edition of this book was being organized. At that
time, obesity and diabetes were already counted among the leading
non-communicable diseases in the world; however, the global burden had
not been elucidated yet. As underscored in the current Introduction chapter,
the figures were soon unearthed: USD2 trillion for obesity in 2014 and
USD1.3 trillion for diabetes (2015), summing up to USD3.3 trillion. Only
major addictions fluctuate in the same range. If one adds up the values for
smoking (USD2.1 trillion) and alcoholism (USD1.4 trillion), the total will
reach USD3.5 trillion. However, one should consider that whereas alcoholism
is a mounting concern, the smokers’ curve is receding in many countries, and
could turn flat in the coming decades. Metabolic diseases in turn, with obesity
and diabetes spearheading the trend, continue to grow unabatedly, so that it is
projected that half of the world will be overweight or obese by 2030.

No other disease group comes close. Does that mean that medical schools
should sidestep gastroenterology, rheumatology, and gynecology,
concentrating instead on obesity/diabetes, and prevention of substance abuse
(interspersed with classes on emerging infectious epidemics)? The healthcare
domain is not that much utilitarian. Results-based performance management
is important; however, it does not supersede the requirements for a global
technical and scientific professional background. Moreover, one is not
allowed to forget the ethical commitment toward the patient as an integral
human being, not as a collection of disease labels. All these factors notwith-
standing, practically all specialties will be touched, if not overwhelmed by the
new scenario. Orthopedists are already having difficulty to cope with knees
and hips damaged by excessive body weight, whereas ophthalmologists,
nephrologists, neurologists, and even pediatricians are facing a deluge of
diabetics in their daily practice, to mention just a few examples.

The same is true for the allied healthcare professions. Becoming familiar
with the intricacies of obesity and diabetes is a must for nurses, psychologists,
dietitians, hospital social workers, and specialists in biomedical engineering,
given the sheer numbers of this population. Of course, the commonalities as
well as the diversities of the illnesses need to be understood, from the vantage
point of new achievements in an array of fields, from drug therapy to bariatric
and metabolic surgery, and from appetite control to artificial pancreas. Among
the cutting-edge science highlights of this edition, omics biomarkers
originated from genomic, metabolomic, and immunologic profiling are
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dissected within the framework of diagnosis, disease monitoring, prognosis,
and new therapeutic targets, in obesity and diabetes. Anti-obesity vaccines ?
Outlandish and whimsical as they may sound, and past false starts notwith-
standing, there are robust experimental investigation lines in this arena.
Similarly microbiomic pathways and signatures are becoming indispensable
in the assessment and follow-up of metabolic diseases and treatments. There is
compelling evidence that part of the surgical response to bariatric and meta-
bolic procedures is microbiome dependent, analogously to an array of other
treatments and circumstances.

Both type 1 and 2 diabetes are benefitting from genetic sequencing and
immune profiling, with results which can be harnessed for diagnostic and
therapeutic purposes. Bariatric and endoscopic interventions are in rapid
mutation, including robotic platforms and innovative approaches, as described
by respected authorities. Cell therapy and nanoparticle carriers are put into
context. Public health initiatives were not neglected either. From government-
mandated taxes for unhealthy foods to scrutinized school canteen menus and
the contrast between personalized dietetic counseling and general guidance
for the population, including Internet-based initiatives, smartphones, and
wearable devices, no stone was left unturned in the effort to bring the latest
and most practical information.

Sao Paulo, Brazil Joel Faintuch
Boston, MA, USA Salomao Faintuch

Preface
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Abstract

Obesity and diabetes are not just associated
with heart attack, stroke, kidney failure, short-
ened life span, and sudden death. They repre-
sent the three trillion question of the twenty-
first century. Indeed the combined world finan-
cial burden of obesity and diabetes already
exceeds USD3 trillion, and could get 50%
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higher or more around 2030. No other disease
category comes close. Healthcare budgets
which are already strained could become
overwhelmed worldwide. The purposes of
this introduction and this book are not stern
advices or scary threats. On the contrary, the
aims are to present and discuss feasible, sensi-
ble, and up-to-date approaches for prevention,
diagnosis, and handling of obesity and
diabetes.

Keywords
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diabetes - Recent onset obesity
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The Problem

Type 2 diabetes (T2D) is the major cause of
blindness, kidney failure, heart attack, and stroke.
Obesity is currently the number one predisposing
factor to T2D and is independently associated
with cardiovascular and kidney disease, thus clos-
ing the circle. However, that is not all. Both
shorten the life span, predispose to sudden death
(Chen et al. 2019; Aune et al. 2018), and their
clinical trajectory is rarely free from the men-
tioned comorbidities, along with myriads of
others (Bray et al. 2018; Aga et al. 2019).
Diabetics can suffer from as much as 97.5%
prevalence of multimorbidity (Aga et al. 2019).
Among the obese the metabolically healthy indi-
vidual, exempt from associated illnesses, is a
recognized category, however many suspects
this status to be intrinsically unstable and short
lived, eventually migrating to multimorbidity as
well (Bray et al. 2018).

The Solution

Weight loss ameliorates these diseases and most
comorbidities in a dose-related manner—the
more weight lost, the better the outcome (Bray
et al. 2018). With a reductionist approach, one
could affirm that this entire book is redundant and
dispensable. Why worry about biomarkers,
omics, and complex diagnostic and prognostic
algorithms, if health can in many circumstances
be restored just by shedding the unnecessary
pounds of weight? Who should be interested in
specialized and expensive teamwork, pharmaco-
logic breakthroughs, or ingenious surgical and
endoscopic interventions, if reconfiguring one’s
diet will suffice?

The fact is that both obesity and diabetes are
“curable,” or at least amenable to prolonged,
drug-free  remission.  Intensive lifestyle
interventions can do the trick, along with bariatric
and metabolic surgery (Ang 2018; Hirukawa et al.
2018; Willmer and Salzmann-Erikson 2018;
Chen et al. 2018). What are the odds? And what
does prolonged remission really mean?

J. Faintuch and S. Faintuch

Pediatric and Adult Obesity

Children and adolescents are among the best
candidates for obesity “cure.” Exaggerated adi-
posity is an unfavorable omen concerning adult
life, however the prognosis is not necessarily
ominous. Spontaneous normalization of body
weight is still a possibility at these age brackets,
particularly if a durable passion for sports and
active life arises. Of course, structured dietary
and lifestyle changes would be ideal, and the
family should be actively engaged, not leaving
the responsibility on the immature shoulders of
the youngster (Ferraro and Adamo 2015).

Stress- or lifestyle-induced, recent onset obe-
sity in adults is also a comparatively fertile
ground for successful interventions. As long as
the precipitating factors can be neutralized, never-
obese people who for a short while accumulated
adipose tissue will rather easily revert to their
previous, eutrophic condition. The expanded
fat cell population will shrink, however, it is
unlikely it will actually vanish. Adipocyte size,
number, and metabolic status respond to life-
style and pharmacologic interventions with tissue
remodeling, sometimes quite remarkable, how-
ever the potential for weight regain survives.
Consequently, lifelong surveillance and preven-
tion measures will be advised (Moreira-Pais et al.
2020).

Obesity-Induced Prediabetes or
Diabetes

There are reasons to believe that recent onset,
obesity-related T2D in reasonably young people,
much more than in the lean, the aged, and those
with a diabetes history >5 years, is the most
amenable to satisfactory remission, whether
achieved by lifestyle (Ried-Larsen et al. 2019),
drug (Hirukawa et al. 2018; Bohula et al. 2018) or
surgical means (Hirukawa et al. 2018). Conver-
sion of prediabetes to T2D is inhibited, new cases
become more sparse, and even established disease
can be fully compensated. How long will the
honeymoon last?
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The longest available follow-ups are after bar-
iatric surgery. The Swedish Obesity Study, which
tracks a large cohort of adults submitted to a
variety of operative techniques, has documented
38.1% and 30.4% remission after 10 and 15 years
of follow up respectively (Sjostrom et al. 2014).
Definition of prolonged remission is at variance
with the recommendations of the American Dia-
betes Association, namely glycated hemoglobin
HbAlc < 5.7% and fasting plasma glucose
(FPG) < 100 mg/dL) without drugs for at least
5 years (Buse et al. 2009). In the alluded to the
protocol, the adopted criterion was more lax,
namely FPG < 110 mg/dL in the absence of
antidiabetic treatment (Sjostrom et al. 2014).
Discrepancies notwithstanding these results are
respectable, not only because they robustly
exceed those observed in the controls, but also
because micro and macrovascular complications
were similarly benefitted.

State of the Art

The massive research efforts directed at obesity
and diabetes in recent decades, confirmed what
many had long suspected, namely that these
diseases, in keeping with other metabolic
aberrations, are preventable and potentially
reversible, at least within certain limits. The
requirements are early detection, removal of
known drivers, and notably the implementation
of a healthy and supervised lifestyle, with empha-
sis on diet, weight control, elimination of
addictions, regular exercise, and combat of
sedentarism.

The Three (or Five) Trillion Dollar
Question

For how long is that feasible with full compliance
of the individuals, and how many would actually
be touched by such policies? That is not the
million-dollar question. It already involves over
three trillion dollars, and in the coming decade
could advance beyond five trillion, as outlined

below. During the last century, and especially a
couple of decades after World War II, humanity
has unwillingly cradled an obesogenic and
hedonic  environment, which started in
industrialized countries and is spreading to all
latitudes. What could be more gratifying than
palatable food and drink on demand, especially
because it is available, affordable, breaks no laws,
and is not followed by a terrible hangover on the
next day? Of course, the bathroom scale will
protest, larger clothes will eventually be pur-
chased, and sooner or later an appointment at a
primary care facility will have to be scheduled.
However, who cares about the future?

Market Stratification

The global diabetes care drugs market reached
USD69.7 billion in 2019 and is growing at a
compound annual growth rate (CAGR) of 4.6%
(www.mordorintelligence.com/industry-reports/
diabetes-drugs-market). The blood glucose moni-
toring systems market is smaller (USD10.1 billion
in 2018), however it is expanding more rapidly
(CAGR of 6.7%), thus the forecast for 2026 is
USDL17.1 billion (www.fortunebusinessinsights.
com/industry-reports/blood-glucose-monitoring-
market-100648).

The obesity prescription market is currently
tiny, with few and not exceptionally effective
agents. Only in 2026 is it expected to cross the
billion-dollar  barrier (www.bloomberg.com/
press-releases/2019-06-18/anti-obesity-prescrip
tion-drugs-market-to-cross-us-1-000-million-by-
2026-says-tmr). In turn, the weight management
market boasts a CAGR of 8.2% and will be worth
a more hefty USD442 billion in 2026 (www.
marketwatch.com/press-release/weight-manage
ment-market-2019-size-statistics-growth-revenue-
analysis-trends-industry-forecast-report%2D%2D
2025market-research-engine-2019-12-19).

Wearable medical devices, an important share
of which is devoted to obesity, diabetes, and
weight management, was worth USD?9 billion in
2018 and is growing at the exponential CAGR
rate of 39% (www.gminsights.com/industry-
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analysis/wearable-medical-devices-market). In
one considers other lifestyle products and
services, along with more specialized treatments
such as bariatric operations and devices, the total
market cap for these metabolic derangements
could advance substantially beyond half-trillion
dollars until 2025/2026.

Calculations for the absolute global economic
burden are more staggering. For diabetes, they are
believed to increase from USDI1.3 trillion in
2015, up to $2.5 trillion according to the past
trends, by 2030. This translates as a share of
global GDP from 1.8% in 2015 to a maximum
of 2.2% (Bommer et al. 2018).

Obesity weighs more, in all senses. Its 2014
global economic impact was USD2.0 trillion or
2.8% of the global gross domestic product (GDP).
One should not be surprised if’s up to 50% more
by 2030, given the current epidemiological trajec-
tory. The only current combined burden of smok-
ing (USD2.1 trillion) and alcohol addiction (1.4
trillion) is in the same range (Dobbs et al. 2014).

No other disease category comes close. The
industry forecast for inflammatory bowel disease
drugs is in the range of USD22 billion for 2026
(www.grandviewresearch.com/press-release/global-
inflammatory-bowel-disease-ibd-treatment), hepati-
tis C treatment is estimated at USD11 billion (2025)
(www.worldhepatitisalliance.org/mews/sep-2015/
cost-comprehensive-global-viral-hepatitis-preven
tion-and-treatment-effort-might-peak/), and the
oncology drug market should not exceed a com-
paratively negligible USD176.5 million (2025)
(www.alliedmarketresearch.com/oncology-can
cer-drugs-market). Devices, palliative assistance,
and ancillary care, along with indirect costs
(absenteeism, premature death) could tip the
scales a lot further, however still far away from
the figures mentioned above.

Ongoing Initiatives

Of course academic and government healthcare
planners and scientists are not staying idle. Major
local or nationwide diabetes and obesity
initiatives are going on in the USA, the UK,
Australia, Canada, New Zealand, Austria, India,
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China, Israel, and United Arab Emirates, among
others. From taxes and legislation inhibiting
intake of risky foods and drinks, not overlooking
planned cities and buildings that stimulate walk-
ing and stair climbing, to targeted anti-obesity
and antidiabetic lifestyle and pharmacological
interventions, policy makers have their hands
full (Galaviz et al. 2018).

What are the prospects for a “magic pill” in the
obesity and type 2 diabetes context? Even though
the industry is putting out safer and more power-
ful drugs nearly every year, and invasive as well
as intensive lifestyle interventions improve,
prolonged remission is still not within the grasp
of the masses, only of limited groups (Ang 2018;
Hirukawa et al. 2018; Willmer and Salzmann-
Erikson 2018; Chen et al. 2018; Ferraro and
Adamo 2015). Incidentally, there is much hope
also for candidates with type 1 diabetes, as stem
cell therapy and immunotherapy are making large
strides  (https://labiotech.eu/features/immunother
apy-type-1-diabetes. Breakthrough type
1 diabetes).

Final Considerations

In the first chapter of The Descent of Man, and
Selection in Relation to Sex, published in 1871,
Charles Darwin argued that some anatomical
structures were useless, and would eventually
disappear. These included toes, wisdom teeth,
paranasal sinuses, cervical ribs, and even body
hair (Darwin 1981). He was not the only one to
engage in phenotypic futures studies. In more
recent century, specifically in 1993, Nebel and
Wright predicted that man will eventually
increase brain capacity, and undergo leg atrophy
(Nebel and Wright 1993). Indeed the more gray
and white matter, the better to deal with sophisti-
cated computers and to analyze big datasets. On
the other hand, who needs to carry around long
and heavily muscled legs if elevators, escalators,
cars, and other conveyances are ubiquitous?
Both prophecies failed to include obesity and
diabetes. Men and women are becoming smarter,
communicating instantly, and moving around at
increasing speed, however they are paying dearly
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in the form of metabolic illnesses. If one does not
intend to pass on these scourges to the coming
generations, one has to act here and now. This
book represents an effort by highly regarded
specialists and respected scholars from different
continents, to present new ways and means not
only to identify and manage obesity and diabetes,
but also to prevent it before it moves out of
control.
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