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Why early treatment?

Early glucose

control

Prevent Decrease
complications NHS costs

Improve QOL




Hazard Ratios for coronary heart disease in the Atherosclerosis Risk in Communities
(ARIC) population during the 15-Year study period according to HbA1c category at
baseline

HbA, . levels below the
diagnostic threshold for ) |
Diabetes associate with
an increased risk of
cardiovascular disease

Hazard ratio for coronary heart disease

<5.0% 5.0 to <5.5% 5.5 to <6.0% 6.0 to <6.5% 26.5%
(reference )

Selvin E, et al. N Engl J Med
2010;362:800-811



Univariate Cox analysis Multivariate Cox model
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Diabetes Care 2015;38:1937-1944 | DOI: 10.2337/dc15-0327
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Ischaemic heart disease (IHD) mortality and cholesterol

HDL cholesterol
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Hazard ratio (95% Cl) per 1.33 lower total/HDL cholesterol; IHD mortality (3,020 deaths) vs. usual HDL cholesterol, HDL cholesterol and total/HDL cholesterol. Hazard ratios on
the left are plotted on a floating absolute scale of risk (so each log hazard ratio has an appropriate variance assigned to it)
Cl, confidence interval; HDL, high density lipoprotein; IHD, ischaemic heart disease

Lewington S et al. Lancet 2007; 370:1829-39



The risk of for coronary heart disease and ischaemic stroke increase
across quantiles of waist circumference

Coronary heart disease (39 studies, 150296 participants, 5460 cases) Ischaemic stroke (21 studies, B9 413 participants, 2582 cases)
—B— Adjusted for age, sex, and smoking status

—8— Adjusted for age, sex, smoking status, and
baseline values of intermediate risk factors®
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—— Peripheral arterial disease
F 20
"; — Heart failure
Shah ADet al. Lancet Diabetes S
Endocrinol 2015; 3(2): 105-13. E ™| Stable angina
B Mon-fatal myocardial
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Targeting: Achieving early glycaemic control which may
generate a good legacy effect
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Difference in HbA1c was lost after first
year but patients in the initial intensive arm still
had lower incidence of any complication:
¢ 24% reduction in microvascular complications
*15% reduction in Ml
¢ 13% reduction in all-cause mortality

HbA1c=haemoglobin Atc.

Diabetes Trials Unit. UKPDS Post Trial Monitoring. UKPDS 80 Slide Set. Available
at: http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/. Accessed 12
September, 2008; Holman RR, et al. N Engl J Med. 2008; 359: 1577-1589; UKPDS
33. Lancet. 1998; 352: 837-853.
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Time-dependent HRs for all cause-
mortality and myocardial infarction
from O to 20 years after diagnosis
of type2 diabetes, assuming a one
per centage unit lower HbAlc
from diagnosis

Lind et al. Diabetes Care 2021
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Impact of early
glycaemic control
in patients with
type 2 diabetes on
microvascular
events

Laiteerapong et al. Diabetes
Care 2019
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Relationship Between FPG and 5-Year Incident Retinopathy

60 Blue Mountains Eye Study (5-year incident retinopathy)
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FPG, fasting plasma glucose.

Wong TY, et al. Lancet. 2008;371:736-743.



¢ Pathogenic endothelium

Early stage * Reactivation of the angiogenic programme
=1 53'?: . '::C-E“_C,B andlthe ability to proliferate and migrate
I [ | (> Ja * Partial loss of EC fate markers
1 ' * Expression of leukocyte adhesion molecules
Expansion of disease- Sprouting as a hallmark Example: diabetic retinopathy
| prone EC population of angiogenesis
¥
Endothelial-to-mesenchymal transition * Further loss of EC fate markers and identity
i * Further expansion of disease-prone EC population
[ '::C- C.:_:_ * Acquisition and expression of mesenchymal markers
L= | * Promotion of inflammation

* Formation of neointima, atherosclerotic plaque development
Examples: atherosclerosis, pulmonary hypertension

Late stage * Loss of tissue-specific EC specialization and differentiation

Example: loss of renal endothelial fenestration
* Expansion of EC-derived mesenchymal cell populations

Example: expansion of necintima and atherosclerotic plaque development
* Deposition of pro-inflammatory extracellular matrix
Loss of EC tissue specialization Example: fibrosis, glomerulosclerosis, advanced atherosclerosis

* Loss of EC-derived protection
Example: pre-eclampsia

b Healthy endothelium

Continuous endothelium

(such as in brain, lung, heart, muscle, skin)
Tight junctions, barrier function:
exchanges must cross the EC by

diffusion or transcytosis

Fenestration

Fenestrated endothelium
(such as in kidney, endocrine
glands, gut)

Filtration: important molecular
exchange with the blood

Hyperglycemla-lndUCEd * Ricard et al. Nat Rev Cardiol 2021

endothelial damage

Space between ECs
with discontinuous
basement membrane

Discontinuous endothelium or sinusoids
(such as in liver, bone marrow, spleen)
Readily exchanges macromolecules

and cells between tissue and blood
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Time Course and Mechanisms of Circulating
Progenitor Cell Reduction in the Natural
History of Type 2 Diabetes

Gian Paoro Fabmi, mp! STEFANIE DIMMELER, PHD? A relatively novel paradigm of CVD
Evisa Boscaro, psc’ ANDREAS ZEHER, MD” pathogenesis is the loss of normal endo-
SauLa DE KREUTZENBERG, MD, PHD Antonio TienGo, mp' thelial turnover caused by a reduction of
CARLO AGOSTINI, MD; ANGELO AVOGARO, MD, PHD' circulating endothelial progenitor cells
FLORIAN SEEGER, MD (EPCs) (4). EPCs are mainly derived [rom
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new <10 1019 =220



Microvascular dysfunction
affecting the heart, brain,
retina, lung, and kidney,
representing different
manifestations of small vessel
disease. They share
pathophysiologic mechanisms
and can occur concomitantly.

Feuer et al. Am J Med 2022



The legacy effect of hyperglycemia and early use of SGLT-2
inhibitors: a cohort study with newly-diagnosed people with
type 2 diabetes

Antonio Ceriello,™* Giuseppe Lucisano,” Francesco Prattichizzo,"** Rosalba La Grotta,” Chiara Frigé," Salvatore De Cosmo,” Paolo Di Bartolo,
Graziano Di Cianni* Paola Fioretto,’ Carlo Bruno Giorda,® Roberto Pontremoli” Giuseppina Russo, Francesca Viazzi" and Antonio Nicolucci,” AMD
Annals study group,

Stratification for SGLT2i (User: black; Not user: grey) Hazard Ratio (95% Cl), p-value
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Long-term benefits of dapagliflozin on renal outcomes of type
2 diabetes under routine care: a comparative effectiveness
study on propensity score matched cohorts at low renal risk

Gian Paolo Fadini™*"* Enrico Lnngum,"r Mario Luca Morieri,” Stefano Del Prato,” Angelo Avogaro,” and Anna Solini,®
DARWIN-Renal Study Investigators
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0 1.81 mi/min/1.73 m?
- 854 (95% C.I. 1.13-2.48)
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E 804
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0 12 24 36 48 60
Months after index date
No. of patients
Dapaglifiozin 4547 1988 1418 919 1058 699°
Comparators 4241 1997 1530 1197 1486 1139°

*54 months

b eGFR slopes

Total Chronic

0.5+ 4 Dapagliflozin
% Comparators

ml/min/1.73 m%/year
°
HH
e

-1.54
- 4 '
2.5

p<0.001 p<0.001

Baseline age
Above median
Below median

Sex

Male

Female

Diabetes duration
Above median
Below median
Baseline HbA1c
Above median
Below median
Baseline eGFR
Above median
Below median
Baseline UACR
<30 mg/g

30-299 mg/g
300+ mg/g
Baseline CKD
No

Yes
Microangiopathy
No

Yes
Macroangiopathy
No

Yes

Use of insulin
No

Yes

RAS blockers
No

Yes

¢

-5

Mean (SEM)

1.49 (0.51)
0.75 (0.39)

1.64 (0.43)
1.69 (0.54)

2.76 (0.50)
0.94 (0.44)

2.08 (1.09)
1.62 (0.35)

1.18(0.38)
2.45 (0.38)

1.00 (0.37)
2.93(0.82)
6.51(1.73)

0.99 (0.37)
3.08 (0.67)

1.09 (0.40)
2.82 (0.56)

1.39 (0.40)
217 (0.61)

0.84 (0.40)
3.64 (0.61)

1.74 (0.50)
1.64 (0.44)
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Difference in eGFR, ml/min/1.73 m? (95% C.1.)

p for interaction
0.249

0.943

0.007

0.691

0.024

0.030

0.007

0.013

0.285

<0.0001

0.880



EMPA-KIDNEY: time to kidney replacement therapy

Potential impact on time to kidney replacement therapy of the
different eGFR slopes on placebo and on empagliflozin*

90

8
8

20 Placebo ‘ Empagliflozin

=
N 60 A
£ 50 -
=
= 40 -
E
oc 30 A
L.
O 20
) \.
10 4 3.5 @954 20.8°® 47-5
0 Difference: 1.9 years Difference: 26.6 years
0 10 20 30 40 50

Time to kidney replacement therapy (years)

*The difference in the time to kidney failure corresponds to the values in the figure on the previous slide for baseline eGFR 20 and 85 ml/min/1.73m>.
eGFR, estimated glomerular filtration rate
Ferndndez-Fernandez B et al. Clin Kidney J 2023;0:1



Sodium-glucose cotransporter protein-2 (SGLT-2) inhibitors and
glucagon-like peptide-1 (GLP-1) receptor agonists for type 2
diabetes: systematic review and network meta-analysis of
randomised controlled trials
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Diabetes Ther (2021) 12:1445-1461
https://doi.org/10.1007/s13300-021-01045-7
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The “Early Treatment” Approach Reducing
Cardiovascular Risk in Patients with Type 2 Diabetes:
A Consensus From an Expert Panel Using the Delphi
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1. Italian diabetologists consider the
importance of adopting a personalized
approach for patients with T2DM and
CV risk factors.

2.GLP-1RAs and SGLT2 inhibitors were
recognized as key strategies in the
treat-tobenefit approach.

3. A paradigm shift should be
implemented to focus clinicians’
attention not only on metabolic
control but also on the longterm CV
benefits, even at early stages.



Hyperglycaemia

Epigenetic modifications }
1. Histone modification

2. DNA methylation
3. Non-coding (micro)RNA

Proinflammatory
- pathway activation
Lasting microvascular and Chronic Iow-grade
macrovascular changes i inflammation

Folz et al. 2021



Post-trial monitoring of a randomised controlled trial of @
intensive glycaemic control in type 2 diabetes extended
from 10 years to 24 years (UKPDS 91)

Amanda | Adler*, Ruth L Coleman*, Jose Leal, William N Whiteley, Philip Clarke, Rury R Holman m

Interpretation Early intensive glycaemic control with sulfonylurea or insulin, or with metformin, compared with
conventional glycaemic control, appears to confer a near-lifelong reduced risk of death and myocardial infarction.
Achieving near normoglycaemia immediately following diagnosis might be essential to minimise the lifetime risk of
diabetes-related complications to the greatest extent possible.



CARDIOVASCULAR CONTINUUM EARLY TREATMENT

P— m VERY HIGH RisK
ENDOTHELIAL DYSFUNCTION ;
MICROVASCULAR DYSFUNCTION UBCLINICAL ATHEROSCLEROSIS TARGET ORGAN DEMAGE

LITTLE, ON TIME MUCH, DELAYED TOO MUCH, TOO LATE
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