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%SIQ The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

* RIACE is a multicentre observational, prospective cohort study that was conducted in 19
hospital diabetes centers in Italy

 OBIJECTIVES:
» eGFR as independent predictor of CVD morbidity and mortality in T2DM
» The prevalence of eGFR reduction and its association with cardiovascular risk factors and
albuminuria

* The RIACE population consists of 15,933 Caucasian patients with type 2 diabetes recruited in
years 2007-2008
- Exclusion criteria were dialysis or renal transplantation
- 160 subjects were excluded due to missing or implausible values

Data from the remaining 15,773 patients were analyzed

( Age: 66.0 + 10.3 years (median 67 years)
> Sex: 56.8% male and 43.2% female

Diabetes duration: 13.2 + 10.2 years (median 11 years)

Penno G et al. J Hypertens. 2011 Sep;29(9):1802-9.



The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

Clinical significance of nonalbuminuric renal impairment in type 2 diabetes
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The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

Clinical significance of nonalbuminuric renal impairment in type 2 diabetes

No T Alb lLeGFR T Alb & | eGFR
Variable Overall Alb /eGFR™ Alb"/eGFR™ Alb /eGFR* Alb*/eGFR™ p
n (%) 15,656 (100) 9984 (63.77) 2966 (18.94) 1476 (9.43) 1230 (7.86)
Age, years 66.6+10.3 64.8+10.0 66.0+10.1 744+ 8.1 73.2+9.1 <0.0001
Sex, n (%) <0.0001
Female 6754 (43.14) 4510 (45.17) 891 (30.04) 889 (60.23) 464 (37.72)
Male 8902 (56.86) 5474 (54.83) 2075 (69.96) 587 (39.77) 766 (62.28)
Smoking status, n (%) <0.0001
Never 8849 (56.52) 5810 (58.19) 1449 (48.85) 935 (63.35) 655 (53.25)
Former 4407 (28.15) 2644 (26.48) 926 (31.22) 417 (28.25) 420 (34.15)
Current 2400 (15.33) 1530 (15.32) 591 (19.93) 124 (8.40) 155 (12.60)
Diabetes duration, years 13.2+ 10,2 11.9+9.6 13.8+10.0 16.4=11.3 18.3£10.9 <0.0001
HbA ., mmol/mol 590+ 164 574+154 62.6+18.3 594+ 158 62.3+18.8 <0.0001
HbA, .. % 7.55+£1.50 740+ 1.41 7.88 + 1.68 7.58+1.45 7.85+1.65

Penno G et al. ) Hypertens. 2011 Sep;29(9):1802-9



The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

Clinical significance of nonalbuminuric renal impairment in type 2 diabetes

No T Alb leGFR  TAIb & eGFR
Variable Overall Alb /eGFR Alb*/eGFR™ Alb /eGFR" Alb"/eGFR™ P
Anti-hypertensive therapy, n (%) 11,072 (70.72) 6347 (63.57) 2339 (78.86) 1270 (86.04) 1116 (90.73) <0.0001
RAS blockers, n (%) 9340 (59.606) 5258 (52.66) 2051 (69.15) 1072 (72.63) 959 (77.97) <0.0001
Hypertension, n (%) 13.096 (83.65) 7906 (79.19) 2650 (89.35) 1371 (92.89) 1169 (95.04) <0.0001
Diabetic retinopathy, n (%) <0.0001
No 12,189 (77.86) 8273 (82.86) 2072 (69.86) 1129 (76.49) 715 (58.13)
Non-advanced 1947 (12.44) 1065 (10.67) 447 (15.07) 195 (13.21) 240 (19.51)
Advanced 1520 (9.71) 646 (6.47) 447 (15.07) 152 (10.30) 275 (22.36)
CVD, n (%)
Any 3620 (23.12) 1770 (17.73) 793 (26.74) 495 (33.54) 562 (45.69) <0.0001
Acute myocardial infarction 1742 (11.13) 880 (8.81) 344 (11.60) 258 (17.48) 260 (21.14) <0.0001
Coronary revascularisation 1579 (10.09) 809 (8.10) 320 (10.79) 230 (15.58) 220 (17.89) <0.0001
Any coronary event 2396 (15.30) 1218 (12.20) 478 (16.12) 351 (23.78) 349 (28.37) <0.0001
Stroke 513 (3.28) 231 (2.31) 123 (4.15) 70 (4.74) 89 (7.24) <0.0001
Carotid revascularisation 856 (5.47) 370.(3.71) 191 (6.44) 129 (8.74) 166 (13.50) <(0.0001
Any cerebrovascular event 1292 (8.25) 573 (5.74) 296 (9.98) 187 (12.67) 236 (19.19) <0.0001
Ulcer/gangrene/amputation 556 (3.55) 197 (1.97) 164 (5.53) 70 (4.74) 125 (10.16) <0.0001
Lower limb revascularisation 450 (2.87) 178 (1.78) 102 (3.44) 68 (4.61) 102 (8.29) <0.0001

Penno G et al. ] Hypertens. 2011 Sep;29(9):1802-9



The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

Non-albuminuric renal impairment is a strong predictor of mortality in individuals with T2D

2007-2008 31 October 2015
15,933 :: 15,773 — Follow-up :Vr\ 15,656
patients recruited patients analyzed 7.42 + 2.05 anni vital status

[ T )

12,054 (77%): alive
3,602 (23%): dead

Death rate 31.0 per 1000 person-years

Penno G et al. Diabetologia (2018) 61:2277-2289



The Renal Insufficiency And Cardiovascular Events (RIACE) Italian Multicentre Study

Non-albuminuric renal impairment is a strong predictor of mortality in individuals with T2D

Table 2 Mortality rates according to DKD phenotype and KDIGO risk category and subcategory

Characteristic n Events Per cent events Events per 1000 p
person-years (95% CI),
unadjusted
DKD phenotype <0.0001
No Alb /eGFR™ 9984 1536 15.38 19.87 (18.87, 20.86)
T Alb AIb*/cGFR™ 2966 793 26.74 36.79 (34.23, 39.35)
4 eGFR Alb /eGFR* 1476 604 40.92 61.49 (56.59, 66.40)
T Alb & | eGFR Alb*/eGFR* 1230 669 54.39 90.25 (83.41, 97.08)

Kaplan—Meier analysis according to DKD phenotype.

Cumulative survival

0.2 4

54.4%

T
0 2
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Penno G et al. Diabetologia (2018) 61:2277-2289
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Independent association of history of diabetic 2
foot with all-cause mortality in patients

with type 2 diabetes: the Renal Insufficiency

And Cardiovascular Events (RIACE) Italian
Multicenter Study

Martina Vitale!, Emanuela Orsi’, Anna Solini?, Monia Garofolo®, Veronica Resi?, Enzo Bonora®, Cecilia Fondelli®,
Roberto Trevisan’, Monica Vedovato®, Giuseppe Penno® and Giuseppe Pugliese'”

Vitale M et al. Cardiovasc Diabetol. 2024 Jan 13;23(1):34.



Independent association of history of diabetic foot with all-cause mortality
in patients with type 2 diabetes

Table 1 Baseline clinical features of study participants by history of diabetic foot

Variables History of diabetic foot
" No | Yes
N (%6) 14,8678 (94.3) 895 (5.7)
Ulcer/gangrene - 532 (594)
Amputation - 153 (17.1)
Minor - 129 (14.4)
Major - 24 (2.7)
Ulcer/gangrene/amputation - 565 (63.1)
Lower limb revascularization — 456 (50.9)
Endovascular - 192 (21.5)
Surgical - 245 (27.4)
Both - 19 (2.1)

Vitale M et al. Cardiovasc Diabetol. 2024 Jan 13;23(1):34



Independent association of history of diabetic foot with all-cause mortality
in patients with type 2 diabetes

Table 2 Mortality rates in study participants by history of diabetic foot, ulcer/gangrene and/or amputation, and ulcer/gangrene/

amputation and/or lower limb revascularization
N Events Percent Events per 1,000 P Events per 1,000 p
events  patient-years (95% Cl), patient-years (95%
unadjusted ql),
age- & sex-adjusted
History of diabetic foot no 14,773 3,186 216 28.78 (27.80-29.80) Ref. 12.50(11.10-14.09) Ref.
History of diabetic foot yes 883 416 471 76.83 (69.79-84.58) <00001] 25.51(21.84-29.79) <0.0001
Ulcer/gangrene no - Amputation no 15100 3,324 220 2947 (28.49-30.49) Ref. 1253(11.12-14.12) Ref.
Ulcer/gangrene yes — Amputation no 407 198 48.6 81.27 (70.70-93.42) <0.0001  25.05(20.87-30.07) <(.0001
Ulcer/gangrene no - Amputation yes 33 16 485 7746 (47.45-12643) 0013 3248 (19.59-53.84) 0.014
Ulcer/gangrene yes - Amputation yes 116 64 95.2 94.01 (73.58-120.11) <0.0001 36.89(27.96-486.7) <0.0001
Ulcer/gangrene/amput no - Revasc no 14,773 3,186 216 28.78 (2780 - 29.80) Ref, 12.50(11.10-14.09) Ref.
Ulcer/gangrene/amput yes - Revasc no 433 203 46.9 76.23 (66.43-87 47) <0.0001  26.31(21.95-31.54) <0.0001
Ulcer/gangrene/amput no — Revasc yes 327 138 42.2 66.01 (55.87-78.00) <0.0001 74 (17.65-26.78) <0.0001
Ulcer/gangrene/amput yes — Revasc yes 123 75 61.0 113.50(90.51-142.33) <(0.0001 33 46 (25.80-43.39) <0.0001

Cl=confidence interval

Vitale M et al. Cardiovasc Diabetol. 2024 Jan 13;23(1):34



Independent association of history of diabetic foot with all-cause mortality

in patients with type 2 diabetes
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Independent association of history of diabetic foot with all-cause mortality
in patients with type 2 diabetes
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Vitale et al. Cardiovascular Diabetology ~ (2024) 23:34 Cardiovascular D]abeto[ogy
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RESEARCH ~ OpenAccess
Independent association of history of diabetic @

foot with all-cause mortality in patients TAKE HOME MESSAGES - 1

with type 2 diabetes: the Renal Insufficiency
And Cardiovascular Events (RIACE) Italian
Multicenter Study

Martina Vitale'!, Emanuela Orsi?, Anna Solini®, Monia Garofolo®, Veronica Resi?, Enzo Bonora®, Cecilia Fondellié,
Roberto Trevisan’, Monica Vedovato®, Giuseppe Penno® and Giuseppe Pugliese’”

* |In patients with type 2 diabetes from the RIACE cohort, an history of diabetic foot event,
including ulcer/gangrene, amputation, and lower limb revascularization, was associated with
a ~ 50% increased risk of subsequent death from any cause, independent of CVD risk factors,
other complications and severe comorbidities

* The association with mortality was greatest for amputation

 The impact of revascularization alone was relatively modest

Vitale M et al. Cardiovasc Diabetol. 2024 Jan 13;23(1):34.



QJM: An International Journal of Medicine, 2024, 117(7), 495-502
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Independent association of estimated pulse-wave
velocity with all-cause mortality in individuals with
type 2 diabetes

A. Solini {®) ', E. Orsi?, M. Vitale?, M. Garofolo*, V. Resi?, E. Bonora®, C. Fondelli®, R. Trevisan’, M. Vedovato®,
A. Nicolucci®, G. Penno? and G. Pugliese () **, for the Renal Insufficiency And Cardiovascular Events (RIACE) Study Group'

Solini A et al. QJM. 2024 Jul 1;117(7):495-502.



Independent association of estimated pulse-wave velocity with all-cause mortality
in individuals with type 2 diabetes

Table 1. Baseline clinical features of study participants by ePWV quartiles

Variables I II 111 IV P

N (%) 3914 3914 3915 3913

ePWV, m-s~* 8.37 +£0.81 10.12+0.37 11.40+0.40 13.33+0.98

(range) (4.89-9.45) (9.46-10.74) (10.74-12.13) (12.13-19.74)

Deaths, n (%) 357 (9.1) 587 (15.0) 929 (23.7) 1729 (44.2) <0.0001
1.0

— P<0.0001

\

0.9 A
Quartiles
-
E 08 7 I(ref)
- —
1))
2 0.7 1 I
©
11
E 06 -
O
v

0.5 4 357/3,914(9.1%); 11.4(10.3-12.6), ref
587/3,914(15.0%); 19.3(17.8-20.9), P<0.0001
929/3,915(23.7%); 32.1(30.1-34.2), P<0.0001
0.4 4 1,729/3,913(44.2%); 68.2 (65.1-71.5), P<0.0001

T T T T T T

0 2 4 6 8 10

. . . . Years of observation
Kaplan—Meier analysis according to ePWV quartiles.

Number and percentage of deaths, death rates as events per 1000 patient-years (95% Cl) Solini A et al. QJM. 2024 Jul 1;117(7):495-502.



Independent association of estimated pulse-wave velocity with all-cause mortality

in individuals with type 2 diabetes

>

Cumulative survival

0.5
0.4

(9]

Cumulative survival

1.0 1
0.9 1
0.8 -
0.7 -

0.6 -
11.706 (1.495-1.945), P<0.0001

16.194 (5.526-6.943), P<0.0001

P<0.0001

1.0 (ref)
2.852 (2.524-3.223), P<0.0001

y

0 2 4 6 8
Years of observation

10

1.0
0.9
0.8 1
0.7 1
0.6
0.5
0.4

P=<0.0001

1.0 (ref)

1.339 (1.130-1.588), P=0.001
1.831 (1.495-2.243), P<0.0001
2.869 (2.247.3.662), P<0.0001

0 2 4 6 8
Years of observation

10

Cox proportional hazards regression, unadjusted (A) adjusted for sex, age, BP (B),
plus other CVD risk factors (C), plus complications and comorbidities (D)

Quartiles

| (ref)

v

Cumulative survival

Cumulative survival

1.0 1
0.9 -
0.8 -
0.7 1
0.6 -
0.5 -
0.4 -

P<0.0001

1.0 (ref)

1.335 (1.1261.582), P=0.001
1.820 (1.486-2.228), P<0.0001
2809 (2.202-3.583), P<0.0001

0 2 4 6 8 10
Years of observation

1.0 4
0.9 1
0.8 ;
0.7 -
0.6 1
0.5

11.282 (1.082-1.520), P=0.004

04

12.495 (1.955-3.184), P<0.0001

P<0.0001

1.0 (ref)
1.670 (1.364-2.045), P<0.0001

0 2 4 6 8 10
Years of observation

Solini A et al. QJM. 2024 Jul 1;117(7):495-502.



Independent association of estimated pulse-wave velocity with all-cause mortality

in individuals with type 2 diabetes
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OXFORD Original Article

Independent association of estimated pulse-wave
velocity with all-cause mortality in individuals with
type 2 diabetes

A. Solini (& !, E. Orsi?, M. Vitale®, M. Garofolo*, V. Resi?, E. Bonora®, C. Fondelli®, R. Trevisan’, M. Vedovato®,
A. Nicolucci®, G. Penno® and G. Pugliese () >*, for the Renal Insufficiency And Cardiovascular Events (RIACE) Study Group'

TAKE HOME MESSAGES - 2

* This analysis of the RIACE cohort of individuals with type 2 diabetes shows that ePWV is
associated with all-cause mortality independently of complications, comorbidities and

traditional CVD risk factors

e ePWV improved prediction of mortality risk over CVD risk factors, complications and
comorbidities, though the net difference was modest

ePWV may represent a simple and inexpensive tool for risk stratification of diabetic patients

and identification of those who deserve a more aggressive treatment

Solini A et al. QJM. 2024 Jul 1;117(7):495-502.
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Association between age at diagnosis and all-cause mortality in type
2 diabetes: the Renal Insufficiency and Cardiovascular Events (RIACE)
Italian Multicenter Study
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Giuseppe Pugliese'® . for the Renal Insufficiency And Cardiovascular Events (RIACE) Study Group*
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Association between age at diagnosis and all-cause mortality
in type 2 diabetes

Table 1 Baseline clinical features of study participants by quartiles of age at type 2 diabetes diagnosis

Variables | I I AY P

N (%) 3915 3914 3913 3914

Age at type 2 diabetes diagnosis, years 39.6+4.7 498+2.2 < 0 P 67.8+5.3

(range) (20.5-45.9) (45.9-53.5) (53.5-61.2) (61.2-93.5)

Age, years 595+11.3 65.0+£9.5 67.7+£7.5 74.2+6.3 <0.0001
Diabetes duration, years 19.8+10.3 15.1+9.6 10.6+7.5 6.5+5.3 <0.0001

Vitale M et al. Acta Diabetol. 2024 Sep;61(9):1107-1116.



Association between age at diagnosis and all-cause mortality
in type 2 diabetes

Table 3 Mortality rates in study participants by quartiles of age at type 2 diabetes diagnosis

Quartile N Events Percent events Events per 1,000 patient- P
years (95% CI), unadjusted
I 3,915 663 16.9 22.03 (20.41-23.77) Ref
11 3914 826 21.1 28.22 (26.36-30.21) <0.0001
111 3913 838 21.4 28.57 (26.70-30.57) <0.0001
IV 3914 1,275 32,6 46.54 (44.06—49.17) <0.0001
A 1.0 P<0.0001 1.0
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Table 3 Mortality rates in study participants by quartiles of age at type 2 diabetes diagnosis

Quartile N Events Percent events Events per 1,000 patient- P Events per 1,000 patient-years P
years (95% CI), unadjusted (95% CI), age- & sex-adjusted
I 3,915 663 16.9 22.03 (20.41-23.77) Ref 14.98 (13.07-17.18) Ref
11 3914 826 21.1 28.22 (26.36-30.21) <0.0001 13.28 (11.64-15.15) 0.023
[11 3913 838 21.4 28.57 (26.70-30.57) <0.0001 11.74 (10.29-13.40) <0.0001
IV 3914 1,275 32,6 46.54 (44.06—49.17) <0.0001 11.40 (9.99-13.00) <0.0001
A 1o P<0.0001
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O 1.321 (1.196-1.460), P<0.0001
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Cox proportional hazards regression, adjusted for sex, age (A)
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Association between age at diagnosis and all-cause mortality in type
2 diabetes: the Renal Insufficiency and Cardiovascular Events (RIACE) TA K E H O M E M ESSAG ES - 3
Italian Multicenter Study

Martina Vitale' - Emanuela Orsi? - Anna Solini® - Monia Garofolo” - Valeria Grancini? - Enzo Bonora® -
Cecilia Fondelli® - Roberto Trevisan’ - Monica Vedovato® - Giuseppe Penno* - Antonio Nicolucci® -
Giuseppe Pugliese'® . for the Renal Insufficiency And Cardiovascular Events (RIACE) Study Group*

* This analysis of the RIACE cohort showed that type 2 diabetes diagnosed in early adulthood
was associated with higher age- and sex-adjusted risk of all-cause death than that occurring
later in life

e However, no difference was observed when further adjusting for diabetes duration or
complications/comorbidities

 These data point to the need for public health policies and tailored guidelines for preventing
and treating early-onset type 2 diabetes to avoid premature morbidity and mortality from
complications.
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