Terapia all’esordio: uno nessuno centomila...

Fabio Broglio

LN
N
-
N
Q
p
L
&
Q
o
I
Q
(7]
™~
N

Universita degli Studi di Torino
AOU Citta della Salute e della Scienza di Torino

mind / |

www.mindtomove.it
spin-off accademico dell’Universita degli Studi di Torino




Y <5
LA
5 | Tl

Trattamento
multifattoriale: dallo

Steno 2 ai giorni nostri

£ | br.
Singoli, doppio
o triplo agonista?

o |
g 1 ik
3 f‘ﬂv : "":,.
'? & ’:/ | £ 9 -
_ w. \ 7 7l
A \\

2-i: una protezione
per tutti?

V

Terapia insulinica:

oggi e domani

SR (L NP Lo
RIS VT
N I
y 7 &
f
'

Linee guida... ai giorni nostri






Caratteristiche differenziali del diabete tipo 1 e tipo 2
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Prevalenza Circa 0.3% Circa 5% ‘*"'

Sintomatologia Sempre presente Spesso modesta o assente '
Spesso eclatante e a inizio brusco

Tendenza alla chetosi Presente Assente

Peso Generalmente normale Generalmente in eccesso

Eta all'esordio Piu comunemente < 30 anni Piu comunemente > 40 anni

Comparsa di Non prima di alcuni anni dopo Spesso presenti al momento della diagnosi

complicanze croniche la diagnosi

Insulina circolante Ridotta o assente Normale o aumentata

Autoimmunita Presente Assente

Terapia Insulina necessaria sin dall’esordio | Dieta, farmaci orali, analoghi GLP-1, insulina

Standard AMD/SID 2010
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Standards of Medical Care in Diabetes-2006

“The goal of therapy is to achieve an
A1C as close to normal as possible in the
absence of hypoglycemia. However, this
goal is difficult to achieve with present
therapies”.

“More stringent goals (i.e., a normal
A1C, 6%) should be considered in
individual patients based on
epidemiological analyses suggesting that
there is no lower limit of A1C at which
further lowering does not reduce the
risk of complications”.
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STANDARD ITALIANI
PER LA CURA DEL
DIABETE MELLITO

2009-2010

Intervento
su stile di vita

Metformina

Metformina +
insulina basale

Metformina +
glitazone

Metformina +
analogo GLP1

Metformina +
gliptina

Metformina +
sulfonilurea
o glinide

Metformina +
sulfonilurea
o glinide +

glitazone

Metformina +
sulfonilurea
o glinide +

analogo GLP1

Metformina +
sulfonilurea +
gliptina*

Metformina +
insulina basale

Metformina + insulina basal-bolus

Metformina +
sulfonilurea
o glinide +

insulina basale






Back to glycemic control: An alternative look at the results of
cardiovascular outcome trials in type 2 diabetes

E. Mannucci*, M. Monami

MACE RRR (%)

O cvoT@IT trial
S~ CVOT "~ - - IT trial

MACE RRR vs HbAlc
reduction in
type 2 Diabetes
Mellitus

Figure 1 Correlation between relative risk reduction (RRR) for MACE and
reduction in HbAlc in individual cardiovascular outcome trials in type 2
diabetes. IT trials: trials on the effects of intensification of therapy.
CVOT: cardiovascular outcome trials on individual drugs. PROACTIVE:
principal secondary endpoint for MACE.
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Risk Factors, Mortality, and Cardiovascular
Outcomes in Patients with Type 2 Diabetes

Aidin Rawshani, M.D., Araz Rawshani, M.D., Ph.D., Stefan Franzén, Ph.D.,
Naveed Sattar, M.D., Ph.D., Bjérn Eliasson, M.D., Ph.D., Ann-Marie Svensson, Ph.D.,
Bjorn Zethelius, M.D., Ph.D., Mervete Miftaraj, M.Sc.,

Darren K. McGuire, M.D., M.H.Sc., Annika Rosengren, M.D., Ph.D.,
and Soffia Gudbjérnsdottir, M.D., Ph.D.

5 risk factors: elevated HbAlc, elevated LDL,
albuminuria, smoking, and elevated blood pressure

N EnglJ Med 2018;379:633-44.

A Excess Mortality in Relation to Range of Risk-Factor Control
Hazard Ratio (95% Cl)

Control
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

No risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

1 Risk factor
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

2 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55yr

3 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

4 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

5 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

Reference
Reference
Reference
Reference

0.99 (0.84-1.17)
1.01 (0.92-1.12)
1.15 (1.00—1.34)
1.29 (0.94-1.77)

0.94
1.05
1.23
1.56

0.88-1.00
1.02-1.09
1.16-1.31
1.34-1.81

P
~— — ~— —

0.99
1.17
1.32
1.68

0.94-1.04
1.13-1.20
1.27-1.38
1.56-1.80

o~ o~~~
~— — — ~—

1.13
1.46
1.63
2.21

1.06-1.21
1.42-1.50
1.55-1.71
2.05-2.37

P
~— — — ~—

1.47 (1.28-1.70)
2.10 (1.96-2.26)
2.53 (2.37-2.70)
2.80 (2.51-3.13)

(0.51-3.80)
(2.53-3.80)
(3.07-4.92)
(3.43-7.27)

1.39
3.10
3.88
4.99




2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes
Developed by the task force on the management of cardiovascular

disease in patients with diabetes of the European Society of
Cardiology (ESC)

European Heart Journal (2023) 00, 1-98
ps://doi.org/10.1093/eurheartj/ehad192

European Society it

of Cardiology

@ESC

Cardiovascular disease Type 2 diabetes mellitus

Patient

presentation

Evaluation Confirmed ~ Confirmed ~ Confirmed

CVD and
type 2 diabetes mellitus |

o

! I |

Type 2 diabetes mellitus
and CKD

Type 2 diabetes mellitus | Type 2 diabetes mellitus
and ASCVD and HF )

Vo 1

To reduce cardiovascular risk hospitalization in all patients

BIET- TN

- ‘ To reduce cardiovascular
( ) ‘independent of glucose control U with T2DM and HF and kidney failure risk
At | A \ /
G ~ (HFpEFEHFmrEF HFrEF) )

Treatment
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Table 2 Prevalence of chronic complications of diabetes

Complication Prevalence (%)

18.9
11.2
5.6
6.0
Lower limb stenosis (any) 6.6

Chronic kidney disease (eGFR <60 mL/ 8.8
min/1.73m?

Albuminuria (micro or macro)

Overall cardiovascular disease

Prior clinical cardiovascular disease
Ischemic ECG
Carotid stenosis >40%

13.2
11.9
1.3

Microalbuminuria

Macroalbuminuria

Distal symmetric polyneuropathy 21.2
Cardiovascular autonomic neuropathy 18.6
Retinopathy of any type 4.9
Background retinopathy 4.2
Proliferative retinopathy 0.7

eGFR, estimated glomerular filtration rate. /. oo e care 2020:8:000159

Diabetes Care, January 2025 Volume 48, Supplement 1

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT; SOCIAL DETERMINANTS OF HEALTH

To avoid
therapeutic
inertia, reassess

and modify
treatment
[ ETY
(3-6 months)

Goal: Cardiovascular and Kidney Risk Reduction in

High-Risk Individuals with Type 2 Diabetes*

+Indicators of

T
+ASCVD high CVD risk

GLP-1RA*
with proven

SGLT2i* with
proven CVD
benefit

+HF

Current or prior

symptoms of HF
with documented
HFrEF or HFpEF

+CKD

eGFR <60 mL/min/1.73 m? OR
albuminuria (ACR 23.0 mg/mmol
[30 mg/g]). Repeat measurement
is required to confirm CKD

SGLT2i#

with proven HF benefit
in this population

If A1Cis above goal

« For individuals on a GLP-1 RA, consider adding
SGLT2i with proven CVD benefit or vice versa
« Pioglitazone”

+CKD (on maximally tolerated
dose of ACEi or ARB)

SGLT2i* with primary evidence
of reducing CKD progression

« SGLT2ican be started with
eGFR 220 mL/min/1.73 m?

« Continue until initiation of
dialysis or transplantation

« Glucose-lowering efficacy is reduced
with eGFR <45 mL/min/1.73 m?

GLP-1 RA" with proven CKD benefit

If A1C is above goal, for individuals
on SGLT2i, consider incorporating
a GLP-1RA or vice versa

If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, and/or glycemic lowering is needed

+Mitigating risk of MASLD or MASH

"/

\ 4

Agents with potential benefit in MASLD or MASH
GLP-1RA, dual GIP and GLP-1 RA, pioglitazone, or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

)

Goal: Achievement and Maintenance
of Weight and Glycemic Goals

+Achievement and maintenance
of glycemic goals

+Weight
management

Efficacy Metformin or other agent (including

for weight combination therapy) that provides
loss adequate EFFICACY to achieve and

maintain glycemic treatment goals

Very high:

. Prioritize avoidance of hypoglycemia
Semaglutide, in high-risk individuals

tirzepatide \

High:
Dulaglutide, A 4
liraglutide Efficacy for glucose lowering
Intermediate:

Very high:
Dulaglutide (high dose), semaglutide,

GLP-1RA (not

listed above), tirzepatide, insulin

SGLT2i Combination oral, combination
injectable (GLP-1 RA and insulin)
Neutral:
Metformin, High:
DPP-4i GLP-1RA (not listed above), metformin,

pioglitazone, SGLT2i, sulfonylurea

Intermediate:
DPP-4i

If A1C is above goal or significant hypoglycemia or
hyperglycemia or barriers to care are identified

« Refer to DSMES to support self-efficacy in achievement of
treatment goals

« Consider technology (e.g., diagnostic or personal CGM) to
identify therapeutic gaps and tailor therapy

« Identify and address SDOH that impact achievement of
treatment goals
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ESC GUIDELINES

risk

European Heart Journal (2023) 00, 1-98
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2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

To avoid

therapeutic

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT i"e;:‘igf:::iﬁsss
EDUCATION AND SUPPORT; SOCIAL DETERMINANTS OF HEALTH treatment

[ ETY
(3-6 months)

American
Diabetes
-Association.

ISSN 0149-5992

Developed by the task force on the
disease in patients with diabetes of the European Society of

Very high CV
risk

Moderate CV

Low CV risk

of cardi I

Patients with T2DM with:
* Clinically established ASCVD or
+ Severe TOD or

* 10-year CVD risk >20% using SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:

* 10-year CVD risk 10 to <20% using
SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:

* 10-year CVD risk 5 to <10% using
SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:

* 10-year CVD risk <5% using SCORE2-Diabetes

Vudl. Laiuivuvasuidi diiu NVIICY RIDK Reuucuvii i

High-Risk Individuals with Type 2 Diabetes*

+Indicators of +HF +CKD
high CVD risk Current or prior eGFR <60 mL/min/1.73 m2 OR
symptoms of HF albuminuria (ACR 23.0 mg/mmol
with documented [30 mg/g]). Repeat measurement
A 4 HFrEF or HFpEF is required to confirm CKD
D/indicators of high CVD risk*
) ( v v
1RA# SGLT2it with
broven proven CVD SGLT2i+ +CKD (on maximally tolerated
penefit ) ( benefit with proven HF benefit dose of ACEi or ARB)
in this population
SGLT2i* with primary evidence

of reducing CKD progression

« SGLT2ican be started with
eGFR 220 mL/min/1.73 m?

« Continue until initiation of
dialysis or transplantation

« Glucose-lowering efficacy is reduced
with eGFR <45 mL/min/1.73 m?

GLP-1 RA" with proven CKD benefit

If A1Cis above goal

duals on a GLP-1 RA, consider adding
ith proven CVD benefit or vice versa
one”®

If A1C is above goal, for individuals
on SGLT2i, consider incorporating
a GLP-1RA or vice versa

If additional cardiovascular and kidney risk reduction, management of other
metabolic comorbidities, and/or glycemic lowering is needed

"/

+Mitigating risk of MASLD or MASH

\ 4

Agents with potential benefit in MASLD or MASH
GLP-1RA, dual GIP and GLP-1 RA, pioglitazone, or combination of GLP-1 RA with pioglitazone
Use insulin in the setting of decompensated cirrhosis

)

Goal: Achievement and Maintenance
of Weight and Glycemic Goals

+Weight +Achievement and maintenance
management | of glycemic goals
A 4 v
(
Efficacy Metformin or other agent (including
for weight combination therapy) that provides
loss adequate EFFICACY to achieve and
maintain glycemic treatment goals
Very h'g.h: Prioritize avoidance of hypoglycemia
Semaglutide, in high-risk individuals
tirzepatide \

High:
Dulaglutide, v
liraglutide Efficacy for glucose lowering
Intermediate: Very high:
GLP-1RA (not Dulaglutide (high dose), semaglutide,
listed above), tirzepatide, insulin
SGLT2i Combination oral, combination
injectable (GLP-1 RA and insulin)
Neutral:
Metformin, High:
DPP-4i GLP-1RA (not listed above), metformin,
pioglitazone, SGLT2i, sulfonylurea
Intermediate:
DPP-4i

If A1C is above goal or significant hypoglycemia or
hyperglycemia or barriers to care are identified

« Refer to DSMES to support self-efficacy in achievement of
treatment goals

« Consider technology (e.g., diagnostic or personal CGM) to
identify therapeutic gaps and tailor therapy

« Identify and address SDOH that impact achievement of
treatment goals




Lifetime risk of cardiovascular-renal disease @
in type 2 diabetes: a population-based
study in 473,399 individuals

Ruigi Zhang, Jil Billy Mamza®, Tamsin Morris?, George Godfrey?, Folkert W. Asselbergs®*?, Spiros Denaxas™,
Harry Hemingway®® and Amitava Banerjee®®’%'®

H PAD
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M Stroke
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M CV death
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major adverse renal and cardiovascular events. | | (\é&
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Phenotypic and genetic classification of diabetes

Strategies for identifying diabetes subtypes
Aaron J. Deutsch*** @ - Emma Ahlqvist®@® - Miriam S. Udler *>*® g ying ypP

a e b Endotypes— TN

mi.

\-l
/‘-\.
=

c Multi-trait regression modelling for outcome 1
(e.g. response to drug X)

Fig. 2 Strategies for identifying diabetes subtypes. (a) Hierarchical (‘hard’) @ Gﬂ}
clustering istributes people into discrete subtypes. These clusters are defined

using a series of raits, which may include phenotypic and/or genotypic criteria.

(b) In a ‘soft’ clustering pproach, discrete subtypes are also defined using a i '

Trait 1
series of traits; however, people ay have features belonging to more than one Decisi .
cluster. Clusters that represent a distinct athobiological mechanism may be Trait 2 sion p0|I'|t for outcome 1
referred to as endotypes. (c) Alternatively, clinical raits may be integrated into Trait3
a regression model, yielding a continuous measurement of arious outcomes Trait4
(e.g. response to a certain drug or risk of developing a certain omplication). aee
Clinical decisions (e.g. to start a certain medication) are implemented for
eople who fall above a specified threshold Gﬁ I |
Multl-tralt regression modelling for Decision point for outcome 2 '
Diabetologia (2022) 65:1758-1769 outcome 2 (e.g. risk of complication Y)




Towards improved precision and a new
classification of diabetes mellitus

Emma Ahlqvist?, Rashmi B Prasad'2 and Leif Groop'2

Subclassification of individuals with
adult-onset diabetes

SAID (Severe Autolmmune Diabetes)

early-onset disease, relatively low BMI, poor metabolic
control, insulin deficiency, and presence of GADA

Clustering/

epe  oe SIDD (Severe Insulin-Deficient Diabetes)
classification

GADA negative, low age at onset, relatively low BMI, low
insulin secretion (low HOMA2-B index), and poor metabolic
control.

MOD (Mild Obesity-related Diabetes)

obesity but not by insulin resistance

Age, BMI,
HbAlc, GADA,
HOMA2-B, O O O
HOMAZ2-IR MARD (Mild Age-Related Diabetes)

older than patients in other clusters, only modest metabolic
derangements

SIRD (Severe Insulin Resistant Diabetes)
insulin resistance (high HOMA2-IR index), high BMI.

Journal of Endocrinology (2021) 252, R59-R70



Time to chronic kidney disease

. . o e Time to macroalbuminuria
Novel subgroups of adult-onset diabetes and their association (at least stage 3B)
with outcomes: a data-driven cluster analysis of six variables A 03
0-20 4]
Emma Ahlqvist, Petter Storm, Annemari Kdrdjamdki*, Mats Martinell*, Mozhgan Dorkhan, Annelie Carlsson, Petter Vikman, Rashmi B Prasad, — Cluster1
Dina Mansour Aly, Peter Almgren, Ylva Wessman, Nael Shaat, Peter Spégel, Hindrik Mulder, Eero Lindholm, Olle Melander, Ola Hansson, —— Cluster 2
Ulf Malmgvist, Ake Lernmark, Kaj Lahti, Tom Forsén, Tiinamaija Tuomi, Anders H Rosengren, Leif Groop —— (Cluster 3
—— Cluster 4 03
0-157 Cluster 5 o
)
c
]
Cluster 3 (severe insulin resistant diabetes - SIRD): 2 02
insulin resistance (high HOMA2-IR index), high BMI. 2
=
IS
=}
01
Cluster 2 (severe insulin-deficient 3
Diabetes - SIDD): GADA negative, low
age at onset, relatively low BMI, low T 5 0 | T T | |
. . . . 0 2 10
insulin secretion (low HOMA2-B index), 4 6 8
. . Diabetes duration (vears) Diabetes duration (vears)
and poor metabolic control.
Time to end-stage renal . . . . .
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Stratification of type 2 diabetes based on routine
clinical markers

Narges Safai >, Ashfaq Ali”?, Peter Rossing “?, Martin Ridderstrdle >’

Diabetes complication in each of the five
subgroups from the population

retrospective cohort study Nephropathy 1 —_—— 13.9 (7.5, 25.4)
2 —— 20.0 (16.8, 23.9)
3 —— 32.4 (28.5, 36.7)
4 - 26.1 (23.1, 29.5)
5.0- 5 — 33.3 (294, 37.7)
nopathy 1 246 (156, 38.7)
& .
E the differences were no
L 25-
@© [ . .
g longer significant after
§ Ir 5 5
g adjusting
O
% oo0- 4 —— 221 (18.5, 26.4)
5 - 221 (17.8, 27.3)
CVD 1 e 123 (6.4, 23.5)
2 —— 22.4 (19.0, 26.5)
25- 3 — 27.7 (24.0, 31.8)
2 4 —_ 36.6 (33.2, 40.3)
5 — 24.1 (20.6, 28.2)
! ' ' ' | [ [ [ | I |
— . o >0 0 10 20 30 40 50 60

PC1 (27.0% explained var.)

diabetesresearchandclinicalpracticel141(2018)275-283

Complications prevalence (%)




Development and validation of optimal phenomapping methods
to estimate long-term atherosclerotic cardiovascular disease risk
in patients with type 2 diabetes

Matthew W. Segar'2, Kershaw V. Patel'3, Muthiah Vaduganathan*, Melissa C. Caughey?®,
Byron C. Jaeger®, Mujeeb Basit', Duwayne Willett!, Javed Butler’, Partho P. Sengupta®,
Thomas J. Wang', Darren K. McGuire'-2, Ambarish Pandey 2

data from ACCORD, Look AHEAD and BARI 2D trials

Diabetologia. 2021 July ; 64(7): 1583—-1594



Development and validation of optimal phenomapping methods
to estimate long-term atherosclerotic cardiovascular disease risk

in patients with type 2 diabetes

Matthew W. Segar'2, Kershaw V. Patel’-3, Muthiah Vaduganathan?, Melissa C. Caughey®,
Byron C. Jaeger®, Mujeeb Basit', Duwayne Willett!, Javed Butler’, Partho P. Sengupta®,
Thomas J. Wang', Darren K. McGuire'2, Ambarish Pandey'2

data from ACCORD, Look AHEAD and BARI 2D trials

Phenogroup 1: the greatest burden of
comorbidities, cardiometabolic risk factors and
insulin use

Phenogroup 2: the lowest burden of microvascular
complications

Phenogroup 3: more favourable risk factor profile

The primary outcome was a composite of fatal Ml, non-fatal Ml or unstable
angina in the ACCORD trial cohort.

In the Look AHEAD trial cohort, the primary outcome included fatal or non-
fatal Ml plus hospitalisation for angina.

In BARI 2D, the primary outcome was a composite of fatal Ml or non-fatal Ml

Diabetologia. 2021 July ; 64(7): 1583—-1594

ACCORD

Look AHEAD

BARI 2D

Multivariable-adjusted associations of randomised treatment
groups with risk of primary outcome events

Cohort

stratified by FMM-based phenogroups

HR (95%Cl)

Intensive glycaemic control vs standard

Phenogroup 1
Phenogroup 2 |—.——|
Phenogroup 3 b
Intensive BP control vs standard
Phenogroup 1 i
Phenogroup 2 |_._._|
Phenogroup 3 |_._|
Fibrate vs standard
Phenogroup 1 |._._|
Phenogroup 2 ,_._.I
Phenogroup 3 +—I—l
ILI vs standard
Phenogroup 1 — .
Phenogroup 2 |—.—.—|
Phenogroup 3 l—l—|
Early revascularisation vs. medical therapy
Phenogroup 1 f = {
Phenogroup 2 I—I—'—i
Phenogroup 3 —a—
025 05 i 2 4

HR (95% Cl)

1.25(0.91, 1.77)
0.94 (0.76, 1.17)
0.65 (0.51, 0.83)

0.91 (0.56, 1.45)
0.88 (0.65, 1.19)
1.03 (0.72, 1.49)

1.49 (0.98, 2.24)
0.75 (0.55, 1.02)
0.71 (0.52, 0.98)

158 (1.10, 2.47)
0.70 (0.45, 1.10)
0.77 (0.61, 0.98)

1.90 (1.07, 3.35)
0.86 (0.61, 1.37)
0.64 (0.47, 0.91)

p value for
interaction

0.042

0.53

<0.001

0.002

0.003



Disease progression and treatment response in data-driven

b f type 2 diabet d with models based . .
>ubgroups oTtype 2 ¢l e.es compared With mode s hase Change in HbA1c by drug for clusters in ADOPT
on simple clinical features: an analysis using clinical trial data

John M Dennis, Beverley M Shields, William E Henley, Angus G Jones, Andrew T Hattersley

data from ADOPT and RECORD study - _
Cluster 2 (SIDD) Cluster 3 (SIRD)
g _
£
E
: _Mé
—— Metformin
L. — Sulfonylureas
a prediction model approach © — Thiazolidinediones
« . . I I 1 I T
combining phenotypic measures
0 020 707 .
to predict specific outcomes for Cluster 4 (MOD) Cluster 5 (MARD)
individual patients is likely to
have greater clinical utility than 3 60- .
is subgroup assignment s
S
«
£ 507 .
40 | T | | T 1
0 1 2 3 0 1 2
Time (years) Time (years)

Lancet Diabetes Endocrinol 2019; 7: 442-51



Cluster Analysis of Cardiovascular stinavshorma vinggan zheng?

Justin A. Ezekawitz,2'3

Phenotypes ln Pa‘tlents W].th Cynthia M. Westerhout,® Jacob A. Udell,*

Shaun G. Goodman,>*®

Type 2 Diabetes and Established = paw amstong’ somn e suse’

Jennifer B. Green,7 Robert G. Jasse,s

Atherosclerotic Cardiovascular Keith D. Kaufman,?® Darren K. McGuire,”

Giuseppe Ambrosio,*°

Disease: A Potential Approach to et crorg” tento 0. toves”,
Precision Medicine

data from TECOS study



Cluster Analysis of Cardiovascular stinavshorma vinggan zheng?

Justin A. Ezekawitz,2’3

Phenotypes ln Patlents W].th Cynthia M. Westerhout,® Jacob A. Udell,*

Shaun G. Goodman,>*®

Type 2 Diabetes and Established = paw amstong’ somn e suse’

Jennifer B. Green,7 Robert G. Jasse,5

Atherosclerotic Cardiovascular Keith D. Kaufman,?® Darren K. McGuire,”

Giuseppe Ambrosio,*°

Disease: A Potential Approach to — tee#ins chuang” fensto . Lopes
Precision Medicine

Eric D. Peterson,” and Rury R. Holman™?

data from TECOS study

clustered for

Continuous age, BMI, weight, systolic BP at baseline, diastolic BP at baseline,
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transformed UACR, LDL cholesterol, duration of diabetes, and eGFR
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variables artery disease, prior MI, prior percutaneous coronary intervention, prior
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cerebrovascular disease, heart failure, chronic obstructive pulmonary
disease; chronic liver disease, cancer, hypertension, alcohol abuse,
complication of amputation, foot ulcer, retinopathy, blindness, diabetic
neuropathy, currently smoking, depression.
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Group 1: Generally younger, more likely to be Asian, current
smokers, had shorter T2D duration, less hypertension, higher
eGFR, and higher frequency of history of Ml at baseline

Group 2: More women and Hispanic participants with a lower
frequency of CAD, and a higher likelihood of cerebrovascular
and PAD at baseline

Group 3: Older participants with more advanced CAD, high
prevalence of CABG, lower eGFR, lower hematocrit, and higher
uric acid
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Fig. 2 Strategies for identifying diabetes subtypes. (a) Hierarchical (‘hard’) clustering Q @ {}
istributes people into discrete subtypes. These clusters are defined using a series of

raits, which may include phenotypic and/or genotypic criteria. (b) In a ‘soft’ clustering

pproach, discrete subtypes are also defined using a series of traits; however, people ay Trait 1 t
have features belonging to more than one cluster. Clusters that represent a distinct Trait 2 Decision point for outcome 1
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raits may be integrated into a regression model, yielding a continuous measurement of
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omplication). Clinical decisions (e.g. to start a certain medication) are implemented for
eople who fall above a specified threshold Gﬂ}
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Predicted P = 0.978 and 0.039, for dimensions 1 and 2, respectively
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Like Representation
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( sTAGE 079,86.\96.197

* Attaining and maintaining ideal CVH linked to decreased CVD and mortality

* Multilevel school-based and family-based interventions increase likelihood of ideal CVH
\_* Avoiding weight gain with aging decreases likelihood of developing CKM risk factors

4

( sTAGE 1125-12&197.!98
* Nonjudgmental weight loss counseling increases the likelihood of weight loss attempts
* A comprehensive lifestyle intervention is most effective for sustained behavioral changes
* 5%-10% weight loss associated with improved BP, glycemia, and lipids
* >10% weight loss associated with lower CVD event rates
* Incretin analogues* induce >15% weight loss and improve metabolic risk factors
2 Bariatric surgery associated with reductions in metabolic risk factors, CVD events, and mortality
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Hypertension

* BP control reduces risk for multiple CVD outcomes; goal of <130/80 mmHg

* Pharmacotherapy for those with diabetes, CKD, age =65 y or 210% CVD risk; ACEi/ARB if CKD or diabetes with albuminuria
Hypertriglyceridemia

« Initial focus on lifestyle changes and addressing secondary causes; use statins if intermediate or higher ASCVD risk
* In those with diabetes + risk factors + triglycerides =135 mg/dL, icosapent ethyl lowers CVD risk

MetS

* Lifestyle changes/weight loss improve MetS components and other pathophysiologic features

« Lifestyle changes accompanied by targeted pharmacotherapy for risk factor control lowers CVD event rates
Diabetes

« Statins lower CVD event rates; ezetimibe helps achieve 50% LDL-C reduction and further lowers ASCVD risk

* SGLT2i decrease adverse kidney events, HF events, and MACE/CVD mortality

* GLP-1RA reduce weight, glycemia, MACE, and CVD mortality

* Metformin in concert with SGLT2i useful for achieving glycemic targets if HbA1c >7.5%

CKD

* ACEI/ARB in albuminuric CKD decrease adverse kidney and CVD events

» SGLT2i in CKD with eGFR >20 mL/min/1.73 m? decrease adverse kidney and CVD events

« Finerenone in CKD with diabetes with eGFR >25 mL/min/1.73 m? reduces adverse kidney and CVD events
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Nella crescente consapevolezza

della complessa eterogeneita
del «Diabete Mellito tipo 2» vi

sono diversi modelli di «rotte» |

per la personalizzazione della
descrizione e della previsione
di evoluzione di malattia
finalizzati ad ottimizzare le
strategie terapeutiche che ad
oggi sono pero di «limitata»
applicabilita nella pratica clinica
qguotidiana....
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Heterogeneity in the development of diabetes-related complications:

narrative review of the roles of ancestry and geographical
determinants

Andrea O.Y. Luk'%34® . Yingnan Fan'? . Baoqi Fan'2 - Edith W. K. Chow'* . Tony C.K.0'®

Biological
factors

P
Population-specific phenotypes, e.g.
tectopic fat, finsulin resistance and
Ibeta cell function in Asian populations;
tinsulin resistance in Black populations

.

J

Y

Social Access to quality Clinical
determinants prarrm—"
of health

Other intrinsic propensity to
develop end-organ damage

factors

Management of blood glucose
and metabolic risk factors

(Differences in development of diabetes complications by country, region and population]

Diabetologia 2025 https://doi.org/10.1007/s00125-025-06482-8



Systematic Reviews: Critical Links in the Great Chain of Evidence

PATIENT/PHYSICIAN
FACTORS

1. Cultural beliafs
Z. Personal values

3. Experlences
4. Education

CONSTRAINTS

Mulrow et al., 1 March 1997 ¢ Annals of Internal Medicine ® Volume 126 ¢ Number 5
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