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Legacy effect: glicemico o multifattoriale?

Domenico Tricò
Professore Associato in Medicina Interna

Dipartimento di Medicina Clinica e Sperimentale 

Università di Pisa

Napoli, 21 Novembre 2025
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Legacy effect: Definition

A phenomenon of continuous beneficial effect of the intensive control on disease 

outcomes or complications even after a long duration of cessation of the intervention. 

DCCT/EDIC study group, N Engl J Med 2005

57% reduced RR of MI, 
stroke, or CV death
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Legacy effect of intensive glycemic control: UKPDS

UKPDS Group. Lancet 1998

1977                                                          1997
0

6

7

8

9

10

H
bA

1c
 (%

)

Year

>5000 people with newly-diagnosed T2D.

After the intervention, RR reduction in: 

- Microvascular complications 25% (7-40%)

- MI 16% (29-0%)  p=0.052

- All-cause mortality   ns
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Legacy effect of intensive glycemic control: UKPDS

UKPSDS Group, Lancet 1998; Adler A et al. Lancet 2024

Myocardial infaction
RR reduction with intensive glucose control 
using suphonylurea/insulin 

1997 2007 2021

Any diabetes-
related endpoint 12% 9% 10%

Myocardial 
infarction 16% 15% 17%

Microvascular 
disease 25% 24% 26%

All-cause mortality 6% 13% 10%
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Legacy effect of dysglycemia: UK CPRD

Paul SK et al. Cardiovascular Diabetol 2015

Patients with HbA1c >7%

         receiving treatment intensification within 1 year

         not receiving treatment intensification within 1 year

At 5.3 years, significantly increased risk of: 

- MI  67% (39-101%)

- Stroke 51% (25-83%)

- HF  64% (40-91%)

- Composite CV events 62% (46-80%)

UK Clinical Practice Research Datalink (CPRD), retrospective cohort study on 105,477 patients Diap
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Legacy effect of dysglycemia: Diabetes & Aging Study

Laiteerapong N et al. Diabetes Care 2018
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Microvascular events Macrovascular events All-cause death

<7% >9% <7% >9% <7% >9%
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Mechanisms of the legacy effect of glycemic control

Folz R & Laiteerapong N, Diabetologia 2021Diap
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Risk factors and mortality in type 2 diabetes

Wang B et al, BMC Med 2024UK Biobank

Traditional risk factors: 

• High glucose

• Arterial hypertension

• High cholesterol

• Overweight

• Physical inactivity

• Unhealthy diet

• Smoking

Worse control

Exposure to multiple risk factors

Best control
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Legacy effect of intensive blood pressure control: ADVANCE

Patel A et al. Lancet 2007

No difference at 6 months 

after the end of the trial

RR reduction in CV death
18% (95%CI 2-32%) 
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Legacy effect of intensive blood pressure control: ADVANCE

Zoungas S et al. N Engl J Med 2014

RR reduction 
12% (95%CI 1-23%) 

RR reduction (ns)
8% (95%CI 0-15%) 
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Legacy effect of intensive cholesterol control: WOSCOPS

Ford I et al, N Engl J Med 2007Participants with or without diabetes

Statin use at 1 year post-trial 

was 28.6% and 24.3%

RR reduction in fatal/non-fatal MI
31% (95%CI 17-43%) 
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Legacy effect of intensive cholesterol control: WOSCOPS

Ford I et al, N Engl J Med 2007Participants with or without diabetes

RR reduction with intensive cholesterol 
control using pravastatin 40 mg

1995 2004

All-cause death 24% 12% 

CV death 34% 19%

Fatal/nonfatal MI 40% 17%

Fatal/nonfatal stroke 33% 17%

RR reduction
19% (95%CI 4-32%) 
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Legacy effect of intensive body weight control: Look-AHEAD

Gregg EW et al. Diabetologia 2024

Weight loss
8.6% vs 0.7%

R
em

is
si

on
 (%

)

Intervensive intervention: Low-calorie diet (1200-1800 kcal/die) with 1-2 meal replacements and >175 

min/week moderate physical activity. Weekly visits for 6 months, then forthnightly visits up to 4 years. Diap
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Legacy effect of intensive body weight control: Look-AHEAD

Gregg EW et al. Diabetologia 2024

Incidence of CKD and CV events by number of visits with remission

RRR
55%

RRR
24%

RRR
27%

RRR
34%

RRR
41% RRR

49%
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Legacy effect of intensive body weight control: DIRECT

Lean M et al, Lancet Diabetes Endocrinol 2024

MMACE *

MADE **

* Moderate/Major Adverse CV Events: CV death, MI, stroke/TIA, HF, unstable angina, PAD

** Moderate/Major Adverse Diabetes Events: MMACE + severe hypoglycemia, DKA, retinopathy, CKD, foot disease
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Legacy effect of intensive multiple risk factor control

Glucose
UKPDS

Blood pressure
ADVANCE

LDL cholesterol
WOSCOPS

Body weight
DIRECT

Multiple risk factors
Steno-2
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Legacy effect of intensive multiple risk factor control: Steno-2

Gaede P et al. N Engl J Med 2003

Intervensive therapy: Stepwise implementation of behavior modification and pharmacologic therapy that targeted hyperglycemia, 

hypertension, dyslipidemia, and microalbuminuria, along with secondary prevention of CV disease with aspirin.Diap
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Legacy effect of intensive multiple risk factor control: Steno-2

Gaede P et al. N Engl J Med 2008Diap
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Legacy effect of intensive multiple risk factor control: Steno-2

Gaede P et al. N Engl J Med 2008

RRR
59% (95%CI 33-75%) 

RRR
46% (95%CI 11-68%) 
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Beneficial actions of SGLT2i and GLP1RA

Interstitial edema reduction

Glycosuria and natriuresis

Ketogenesis promotion

Glomerular hyperfiltration 
reduction 

Pro-inflammatory agents 
reduction

Glucose level reduction

Body weight reduction

Blood pressure reduction

Oxidative stress reduction

Anti-apoptotic effect

Albuminuria reduction

Anti-atherosclerotic effect

SGLT2i Common effects

Triglyceride reduction

GLP1RA

Solini A, Tricò D, Del Prato S, Diabetologia 2023Diap
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Legacy effect of early SGLT2i use

EMPA-KIDNEY Collaborative Group. N Engl J Med 2025Primary Outcome: Kidney disease progression or CV death.

RRR
13% (95%CI 1-24%) 

SGLT2i use post-trial 

was similar (⁓40%)

Diap
os

itiv
a p

rep
ara

ta 
da

 D
OMENIC

O TRIC
O' e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Legacy effect of early GLP-1 RA use

Piccini S et al, Cardiovascular Diabetology 2023Retrospective cohort study of 550 individuals with T2D in Italy

Multivariable time dependent Cox regression analysis for MACE
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Pillars of cardiovascular risk management in diabetes

Cardiovascular Disease and Risk Management: Standards of Care in Diabetes 2025, Diabetes Care 2025Diap
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CV risk factor control in people T2D in Italy

Tricò D et al, Diabetes Metab Res Rev 2024

4852

HbA1c

< 7.0% ≥ 7.0%

39
61

BMI

< 30 kg/mq ≥ 30 kg/mq

5050

PA

< 140/90 mmHg ≥ 140/90 mmHg

69

31

LDL

< 70 mg/dL ≥ 70 mg/dL

202.068 patients with T2D from 75 centers across Italy in 2022Diap
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Use of agents with cardiorenal benefits in people T2D in Italy

Tricò D et al, Diabetes Metab Res Rev 2024202.068 patients with T2D from 75 centers across Italy in 2022

21,7

78,3

SGLT2i

Yes No

22,3

77,7

GLP1RA

Yes No
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Summary  

• Type 2 diabetes is a progressive, multifactorial disease requiring comprehensive management.

• Early preventive interventions and tight risk factor control are associated with longer-term benefits.

• Initiating pharmacological agents with proven cardiorenal benefits early improves clinical outcomes.

• Despite robust evidence, therapeutic inertia remains a major barrier to optimal diabetes care.
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Legacy effect: Definition

DCCT/EDIC study group, N Engl J Med 2005

A phenomenon of continuous beneficial effect of the intensive control on disease 

outcomes or complications even after a long duration of cessation of the intervention. 

57% reduced RR of MI, 
stroke, or CV death
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Legacy effect of intensive glycemic control

Holman RR et al. N Engl J Med 2008; ACCORD group. Diabetes Care 2016; 

Zoungas S et al. N Engl J Med 2014; Hayward RA et al. N Engl J Med 2015

Study
(median HbA1c intensive 
vs conventional)

Microvascular 
complications

Macrovascular 
complications Cardiovascular mortality

UKPDS
7.0% vs 7.9% ** **

ACCORD
6.4% vs 7.5% N/R N/R

ADVANCE
6.4% vs 7.0% *

VADT
6.9% vs 8.4% N/R

Initial trial                Long-term follow up 

* Significant benefit on ESKD only (p=0.007)
** Diabetes-related mortality Diap
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Legacy effect of intensive blood pressure control: UKPDS

UKPDS 38, BMJ 1998
* Myocardial infarction, sudden death, stroke, peripheral vascular disease, and renal failure. 
‘Tight’ control: average 144/82 mmHg vs 154/87 mmHg

Death for diabetes-related disease *

RR reduction 
32% (95%CI 6-51%) 
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Legacy effect of intensive blood pressure control: CHAMP1ON

Chiriacò M…Tricò D, Diabetes Obes Metab 2022
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Normotensive

Uncontrolled hypertension

Controlled hypertension

Group Mean OS HR [95% CI]
Normotensive 19.1 ± 4.7 ref.
Controlled HT 18.4 ± 4.6 1.6 [0.7 – 3.5]
Sustained 24-h HT 17.2 ± 5.4 2.3 [1.3 – 4.0]

Long-term survival

* Adjusted for: age, sex, BMI, glycemic control , eGFR, office SBP, type and duration of diabetes. 
Current diagnostic criteria and therapeutic target using 24-h ABPMDiap
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Legacy effect of intensive body weight control: Look-AHEAD

Gregg EW et al. Diabetologia 2024
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Intervensive intervention: Low-calorie diet (1200-1800 kcal/die) with 1-2 meal replacements and >175 

min/week moderate physical activity. Weekly visits for 6 months, then forthnightly visits up to 4 years. Diap
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