Il diabete visto dal cardiologo: perché e
importante parlare di prevenzione
primordiale piuttosto che primaria e
secondaria
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goals for all

Apparently healthy people ;!

PARADIGMA
CULTURALE s ——
ATTUALE _ Specific risk conditions

Risk modifiers
ESC GUIDELINES * Psychosocial stress
@Esc

Eurapean Heart journal (2021) 00, 1—111 « Ethnicity
Efurcoarizla;g;yc‘eiv doi10.1093/eurheartj/ehab484 + Imaging (e.g. corenary calcium scoring)
Comorbidity
» e.g. cancer, COPD, inflammatory disease

2021 ESC Guidelines on cardiovascular disease mental disorders, sex-specific congi
prevention in clinical practice -

Recommendations in 2021 version

In apparently healthy peopl gof age without established
ASCVD, DM, CKD, genetic/rarérttpid or BP disorders, estimation
of 10-year fatal and nonfatal CVD risk with SCORE2 is

recommended. Cost-effectiveness
considerations

* Lifestyle (physical activity, body
weight, nutrition) * Public health policy and advocacy
* Psychosocial factors * Specific risk factor interventions
» Risk factor treatment (smoking, at Lhe po!:uhtion level I{ph?’S'K.-'I.l
lipids, blood pressure, diabetes) activity, diet, alcohel, smoking)
» Anti-thrombotic therapy * Environment, air pollution,

* Disease-specific interventions climate change




Total Cholesterol Distribution:
CHD vs Non-CHD Population

Framingham Heart Study—26-Year Follow-up

No CHD

359% of CHD
Occurs in

People with
TC<200 \
mg/dL !

150 200 250 300
Total Cholesterol (mg/dL)

CHD

Castelli WP. Atherosclerosis. 1996;124(suppl):S1-S9.
©1996 Reprinted with permission from Elsevier Science.
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Lancet Diabetes Endocrinol

Lifetime risk, life expectancy, and years of life lostto _ " """~
2022;10:795-803

type 2 diabetes in 23 high-income jurisdictions:
a multinational, population-based study

Diabetes ia a major

Lifetime risk to develope tipe 2 diabetes

Life expectancy in people with/out tipe 2 diabetes
Years of Life lost to type 2 diabetes

Study cohorts from 23 regions/country (1.5 mld pp/yy) for
more than S min of incident cases of diabetes

2 Timepoints S years apart from 2005-2019



Expected lifetime risk of developing type 2 diabetes
from age 20 to age 100
By jurisdiction, sex, and timepoint

Men Women

Lifetime risk at first  Lifetime risk at Difference Lifetime risk at first  Lifetime risk at Difference

timepoint (95% Cl)  second timepoint ACross timepoint (95% Cl)  second timepoint across

(95% CI) timepoints (95% CI) timepoints

Australia (2013-14; 2018-19) 29-3% (28.9-20.8)  23-0%(22-6-235) -63% 22.6%(22:2-231)  165%(16-1-16.8)  -6.1%
Austria® (2016-17) 9) S
Canada (2011-12; 2016-17) 47 3-0) 2 2:0% 414 8)  387%(384-391)  -27%
Denmark (2013-14; ‘l"ll'EE'—lE{:'

In people the hlghest Ilfe expectanues isin
Japan in 2017-18, where life expectancy at age 20 years was 59-2
years (95% Cl 59:2-59-3) for men and 64-1 years (64:0—-64-2) for
women.

The lowest life expectancy at age 20 years for men with type 2
diabetes was observed in 2013-14 in Lithuania (43-7 years [42:7-
44-6]). Among women with type 2 diabetes, the lowest life

expectancy at age 20 years occurred in Latvia in 2010-11 (54-2 years
[53.4-54.9])



Years of life lost to type 2 diabetes
at age 20 years by jurisdiction andsex
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Coronary Heart Disease Mortality Declines in US From

1979 Through 2011

EVIDENCE FOR STAGNATION IN YOUNG ADULTS,

ESPECIALLY WOMEN
Kobina Wilmot el al; Circulation 15 September 2015

1958 1962 1976
Coronary  First beta- First
arteringraphy blocker HMG Cob
developed  developed reductase
(Soneg (Black) inhibitar 2007
1961 ]|:7|g:? de“;bfd E{' nefit of
Risk description (Ende] 1029 fardlarl resyn-
factars of CABG First ch rnnlr;-:T]cin
defined (Favaloro) implantable therapy in
| cardioverter heart failure
defibrillator demonstrated
developed
Mirowski 2002
{ ] 1985 Efficacy of
drug-eluting
1979 vs. bare-
Coronary metal stents
angioplasty 1983 | 1986 determined
developed CASS | GISSI
(Griintzig) and
151s-2 1993
Superiority of 2002
1985  primary PClws.  ALLHAT
MCEP  fibrinolysis in
acute Ml noted

19¢l 1972
1954  Coronary MHBPEP
First care unit
| open-heart developed
procedure  (Julian)
(Gibbon)

Deaths per 100,000 Population

2009
Left-ventricular
assist device as
destination therapy
in advanced heart
failure shown

to be effective

2009
Genomewide
association
in early-onset
Ml described

2009

Deep gene
sequencing for
responsiveness
to cardiovascular
drugs performeg
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CHD mortality in males and females
age 35-44 years, 1979-2011
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AGE <55 aa AGE >55 aa

Joinpoint CHD Mortality Trend Analysis Joinpoint CHD Mortality Trend Analysis
Women <55 Years, 1979-2011 Women 2 65 Years, 1979-2011

CHD mortality per 100,000 population
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Joinpoint CHD Mortality Trend Analysis Joinpoint CHD Mortality Trend Analysis
Men <55 Years, 1979-2011 Men > 65 Years. 1979-2011

CHD mortality per 100,000 population
CHD mortality per 100,000 population
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o Human health and animal health are interdependent.
At the same time, both depend on the environment.

Social
determinants

Note: The
Security

associated factors

food Population  are not exhaustive,
movements theyare examples,

as there are many

elements to

Antibiotics and Cotisdec:
other antimicrobials

livestock
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The Holobiont Phenotype

Environmental metagenome

Host and symbiont genes
I"I that alene and/or together
affect a holobiont phenotype

Coevalved host and
I' symbiont genes that affect
a holobiont phenotype

Host genes and symbionts
l = that do not affect
a holobiont phenotype

Environmental microbes
‘3’,5? that are not part of
the holobiont

Mature | Vol 611 | 10 November 2022




he NEW ENGLAND JOURNAL of MEDICINE

SOME FUNCTIONS OF THE
GUT MICROBIOTA &
DISEASE ASSOCIATIONS The Human Intestinal Microbiome

in Health and Disease

Susan V. Lynch, Ph.D., and Oluf Pedersen, M.D.,

Gut Microbiota Functions Disease Indications

Influences Neurologic
Immune maturation Psychiatric
and homeostasis Respiratory
Host cell proliferation Cardiovascular
Vascularization Gastrointestinal
Neurologic signaling Hepatic
Pathogen burden Autoimmune
Intestinal endocrine Metabolic
functions Oncologic
Bone density
Energy biogenesis

Biosynthesis
Vitamins
Steroid hormones
Neurotransmitters

Metabolism
Branched-chain and
aromatic amino acids
Dietary components
Bile salts
Drugs

Xenobiotics
N ENGL | MED 375,24 MNEJM.ORG DECEMEBER 15, 2C




Temporal Development of the Gut Microbiota in Humans

Fermentation
Cysteine metabolism
Folate biosynthesis o
Oxidative
phosphorylation
Lipopolysaccharide
Cobalamin biosynthesis
biosynthesis Flagellar assembly
Glycan foraging | Folate biosynthesis  Steroid hormone Reduction in
Vitamin Vitamin B, biosynthesis fermentation
biosynthesis biosynthesis RNA degradation capacity

Diet-related metabolism
Western
Glutamine degradation
Amino acid degradation
Simple sugar catabolism
Vitamin biosynthesis
Xenobiotic metabolism
Bile salt metabolism
Non-Western
Glutamate synthase
Alpha-amylase

Bacterial Diversity

M ENGL ] MED 375,24 MNEJM.ORG DECEMEBER 15, 2016




“Common Ground” Hypothesis of Pathogenesis Caused by Dysbiotic Gut Microbiota

Healthy persons, each with genetic susceptibility Combination of genetic susceptibility
to one or more polygenic disorders and environmental exposure, resulting
in polygenic disorder

Reproduction of distinct disease phenotype through
transplantation of the dysbiotic disease-associated gut
microbiota to a genetically susceptible rodent host

M ENGL ] MED 375,24 MNEJM.ORG DECEMEBER 15, 2016
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* Primordial prevention is the

of the in the

first place with and thus
to treat

risk factors and ....... ’gap in medicine

culture”....to prevent...

 Expensive, not always effective,
coronary procedures like coronary
angioplasty and bypass surgery, saving
money for the individual, family, and the
society.



In 1978, Strasser suggested that prevention of cardiovascular
disease (CVD) should go beyond the concept of primary
prevention. He coined the term‘primordial prevention’ to denote
activities that prevented the penetration of risk factors into the
population by intervening to stop the appearance of the risk
factors

The 3rd International Heart Health Conference held in 1998 in
Singapore focused attention on “preventing the risk to heart
health, from “womb to tomb”, meaning that cardiovascular risk
prevention had to be encouraged throughout the life span

..to promote eating habits in school-age children in order
to ensure they develop into adults aged 30 years with
favourable risk profiles who can control their lipid levels
without the need for ...statin... drugs




Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART
study): case-control study

| ancet 2004 3264: 937-52




Association of Risk Factors with AMI in men and women after
adjustment for age, sex, and geographic region

Risk factor Controd (%) Case (%) Oddsratio(99%Cl) PAR(99% C)
{urrent smoking 0.3 - 2-86 [2-36-3-48) 15-8% (12-9-19-3)
330 : 3.05 (278-33 44-0% [40-G- 47 -7)
Diabstes FE - 4-26 (351 19-1% (16-8-21-7)
74 . 367 (2-36-30 10-1% [ B-09-11-4)
Hypertension - 345 (357-3-3 35-8% (32-1-39-6)
232 (212-2-5 9-5% (17-7-21-5)
Abdominal : 326 (1-30-3 0% [ 28-9-43-6)
obesity 324 (203 32-1% (28-0-36-5)
Psychosocial 3-40 [ 2-41-504) 0-0% [ ZB-6-52-6)
inecien
358 (211-314) >-3% (18-2-34-0)
Frusits/veq - 0-58 (0-4B-0-T1) F-B% (12-3-24-1)
074 (0-66-0-E3)
Exercise : 0-48 {0-39-0-50)
077 (0-69-0-85)
Alcohol -2 - 0-41 (0-32-0-53)
0-88 [0-81-096)
ApoB/ApoA 1 . - 442 (3-43-570) 52-1% [44-0-60-2) .

ratio )
376 (3-23-4-38) £3-8% [48-3-59-3) S B

[
2 4

Lancet 2004; 364: 937-52 Ondds ratio (990 CI)




'he NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Simulation of Growth Trajectories
of Childhood Obesity into Adulthood

Predicted Prevalence of Obesity among 2-Year-Olds at Future Ages
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N ENGL) MED 377;22 NEJM.ORG NOVEMBER 30, 2017



'he NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Simulation of Growth Trajectories
of Childhood Obesity into Adulthood

Predicted Prevalence of Obesity at 35 Years of Age, According to Calendar Year

100+ MHANES — CHOICES model
o Observed

— Regression model
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Associations of healthy food choices with gut microbiota profiles

Am J Clin Nutr 2021:00:1-12

Food is an important, influential environmental factors for long-term health.
Our everyday diet increases or decreases the risk of noncommunicable
conditions: cardiovascular diseases, metabolic syndrome, and cancer .

Diet is also among the most important environmental factors that our
microbial population in the gastrointestinal tract is exposed to and modified
by daily (GUT MICROBIOTA)

Gastrointestinal diseases, obesity & tipe 2 diabetes, cardiovascular diseases,
rheumatoid arthritis, and neurological disorders have all been associated
with the . Many of these disorders are also associated with

Dietary choices can have a large influence on the composition and function of
our gut microbiota

The gut microbiota has various functions beneficial to health

What remains to be determined is the role of the gut microbiota in these diet
findings



Associations of healthy food choices with gut microbiota profiles

Am J Clin Nutr 2021:00:1-12

In the study, it has been examined the associations between the gut
microbiota and consumption of food items recommended to be part of a
healthy diet in a cross-sectional setting, in a large, Finnish, population-based
study sample

Main objective: to assess whether healthy food choices, indicated by a
summary score, are related to gut microbiota composition within samples
(alpha diversity) and between samples (beta diversity).

Furthermore: to assess key bacterial taxa that have been previously
identified as SCFA producers and their associations with healthy food
choices

Finally: analysis through Kyoto Encyclopedia of Genes and Genomes
orthology (KO) groups to uncover the functional potential of the microbiota
and how it associates with healthy food choices.



Associations of healthy food choices with gut microbiota profiles

Combined fiber sources SCDFE-.P = 0.00053 P <0.001
HFC scnre-.P= 0.0022 P £0.001

Vegetables= |P=0.064 * | P<0.001

Berries=| % |P=0.021 * | P<0.001

Fruits=| % [P =0.014 * | P=0.001 Regression coefficient
_ _ in linear model
Fiber-nch breads-.P =0.0027 P <0.001 for Shannon index

Dressings and oils=| |P=0.67 P <0.001 -0.02, < 0.00
0.00, <0.02

Low—fat cheeses=| % |F=0.015 P =0.02 i 0.02, < 0.04

Poultry=| % |P=0.013 P <0.001 0.04, < 0.06

Red meat products (low use)= |P=0.72

Juices= P=0.86

Fish= P=0.47

Nuts and seeds= P=0.16

0.00% 0.10% 0.20% 0.30%

Coefficient of determination for
beta diversity

Am J Clin Nutr 2021:00:1-12.
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[nverse associations of functional pathways in the gut microbiota with the HFC score

Conclusions: Our results from a large, population-based survey
confirm and extend findings of other, smaller-scale studies that plantand
fiber-rich dietary choices are associated with a more diverse and
compositionally distinct microbiota, and with a greater potential to
produce SCFAs. Am J Clin Nutr 2021;00:1-12.




Human Food Acquisition

Food is typically either:
Hard to get
or

Hard to eat



Use of fire for cooking Domestication Mass white  Petrochemicals,

(prior to 200,000) of animals flour production  Biotechnology
Stone tools Domestication of Mass sugar Food Fast
(about 2M grain, other plants production | extrusion | Food

. || I

| |- | —

1,000,000 100,000 10,000 1,000 100

> > —>

Years Prior to Present (log scale)



Impact of Technology on Health & Nutrition

Dietary variety increased — large animals, tubers, nuts, etc

* Improved calorie and nutrient availability
* Less time spent acquiring and eating foods
» Decreased demand on the digestive track
< Development of a smaller gut, larger brain

< Evolution of modern Homo sapiens



Impact of Technology on Health & Nutrition

Diet dominated by a few staple grains

» Huge increase in available calories

» Decrease In nutrient density — grains has a relatively low nutrient
to calorie ratio (compared to other plant or animal foods)

< Massive expansion of human populations
< Development of civilization, culture

< Endemic protein and micronutrient deficiency diseases,
especially with grain refinement. (Archeological evidence of
decreased stature with development of agrarian cultures)



Impact of Technology on Health & Nutrition

Diet dependent on highly processed foods

» Remarkable decrease in the cost of food

- At minimum wage, 1 hour of work can pay for enough fast
food to satisfy a full day’s calorie requirements

* Decrease in the amount of time spent in food preparation and
cooking

< Major potential effect on chronic disease development



Ultra-Processed Products

A ath

Traditional diet. | Ultra-processed diet

 Composed of a variety of foods  * Prepared primarily from 3 foods
- vegetables - corn
- fruits - wheat
- grains - soy

- legumes, etc (and animal raised on these)
* Marketed in limited forms * Marketed in enormous variety



In questi tempi di disgrazie e di miseria
non ci e consentito inseguire la fama
poetica, poiché dobbiamo badare alla
fame delle nostre case....

Fabio Fulgenzio V sec D.C

...comune linguaggio alimentare in
europa dal lll secolo....scontro
mondo greco-romano e mondo
barbarico (civilta del pane vs
civilta della carne)...opposizione
mantenuta nei secoli
successivi...non piu
etnico/culturale ma sociale ed
economica....il mondo della
poverta ed umilta vs quello del
potere e ricchezza: fame contro
abbondanza




Effects of Technology on Chronic Disease

dyslipidemia hypertension
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RESEARCH

Adherence to Mediterranean diet and health status:
meta-analysis

Francesco S utl researc hz r|r| clinical nutrition,*> Francesca Cesari, researcher,’ Rosanna Abb ate, full
dicine,’ Gian Franco Gensini, full p essor of internal medicine,
Alessandro Casini, mumtz professor of clinical nutrition®*

Objective: review all prospective cohort studies that analysed
relation between adherence to a Mediterranean diet,

mortality, and chronic disease in primary prevention setting

Prospective cohort : >514.816 subjects. 33.576 deaths




Mortality..all cause

Study Relative risk Weight  Relative risk
(95% d) (%) (95% CI)

Trichopoulou et al 1995™ 0.48 0.69(0.48100.99)
Kouri-Blazos et al 1999"* 0.31 0.79(050t01.25)
Lasheras et al 2000™* 0.11 0.48(0.22t01.02)
Trichopoulou et al 2003" 253 0.75(0.64to0.87)
Knoops et al 2004 10.84 0.88 (0.82t00.94)
Trichopoulou et al 2005™° 17.97 0.93 (0.89t00.97)
Lagiou et al 2006™ 4.78 0.93(0.83t01.04)
Mitrou et al 2007 (men)™** 33.20 0.92 (0.91 t0 0.94)
Mitrou et al 2007 (women)™*’ 29.78 0.93 (0.91t00.95)
Total 100.00 0.91(0.89%t00.94)

0.1 0.2 . 5

Reduced Increased
risk risk

Fig 2| Risk of all cause mortality associated with two point increase in adherence score for
Mediterranean diet. Squares represent effect size; extended lines show 95% confidence intervals;
diamond represents total effect size




Death by CVD

Study Relative risk Weight Relative risk
(95% Cl) (%) (95% Cl)

Trichopoulou et al 2003™* —— 5.90 0.82(0.69t00.97)
Knoops et al 2004" 14.34 0.84 (0.76100.94)
Mitrou et al 2007 (men)™™* 47.83 0.92(0.891t0 0.96)

Total 100.00 0.91 (0.87 to 0.95)

Mitrou et al 2007 (women)™*? —- 31.93 0.93 (0.88 to 0.99)

0.1 0.2 0.5 1 5

Reduced Increased
risk risk

Fig 3| Risk of mortality from cardiovascular diseases associated with two point increase in
adherence score for Mediterranean diet. Squares represent effect size; extended lines show 95%
confidence intervals; diamond represents total effect size




CANCER

Study Relative risk Weight Relative risk
(95% CI) (%) (95% CI)

Knoops et al 2004 17.20 0.95 (0.90to 1.00)
lagiou et al 2006 - 1.89 0.89(0.77to 1.03)
Fung et al 2006"® 3.64 0.91(0.82t0 1.01)
Mitrou et al 2007 (men)"™’ 46.79 0.94(0.91t0 0.97)
Mitrou et al 2007 (women)™" 24.69 0.96 (0.92 to 1.00)
Benetou et al 2008™° 578 0.88(0.811t0 0.96)
Total 100.00 0.94 (0.92 to 0.96)

0.1 0.2 . 5

Reduced Increased
risk risk

Fig 4| Risk of occurrence of or mortality from cancer associated with two point increase in
adherence score for Mediterranean diet. Squares represent effect size; extended lines show 95%
confidence intervals; diamond represents total effect size




JAMA Network Open. 2020;3(11):e2025466. doi:101001/jamanetworkopen.2020.25466

JAMA
Network

Open.

Original Investigation | Nutrition, Obesity, and Exercise

Association of the Mediterranean Diet With Onset of Diabetes
in the Women's Health Study

Proportion of Diabetes Risk Reduction for Mediterranean Diet Score of 6 or Greater

Insulln resistance
Body mass Index
HOL measures
N Inflammation
E Branched chain amino aclds
% VLDL measures
= LDL measures
Blood pressure
Small molecule metabolites
Hemoglobin A,
-10 IIII 1IIII EIEI SICI 4I(II SID EID ?IIII
Reduction %
Log rank test P<.0001
3| é é lI2 lIS lIB 2|1 2I4
Follow-up, ¥
Mo. at risk
MED score 0-3 9873 9737 9535 9238 2093 Tob4 TO83 6521
MED score 4-5 9124 9080 BEBG B58E J6TE 7254 6772 6178

MED score =6 6260 6186 6061 3896 5293 5059 4738 4329




	��Maurizio del Pinto��CARDIOLOGIA UTIC� �AO Perugia�
	Diapositiva numero 2
	Diapositiva numero 3
	Total Cholesterol Distribution:  �CHD vs Non-CHD Population
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	The Holobiont Phenotype
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	Diapositiva numero 44
	CANCER
	Diapositiva numero 46

