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Large-scale studies on prediction and prevention of complications associated

with type 1 diabetes

\
Complications Main findings 6\0 ‘\\
assessed 0 Q(\a N A\‘\'a .
Diabetes Control and Complications Trial ~ Cardiovascular The frequencies of serious complications in patlents.wl 1 dl ecially when
(DCCT)/Pittsburgh Epidemiology of disease, nephropathy, treated intensively, are lower than those report rlcqllya@
Diabetes Complications study (2009)* retinopathy 0
Finnish Diabetic Nephropathy (FinnDiane) Cardiovascular In patients with type 1 dlabetes mi(@mns in gI haemoglobln concentration
Study (2009)= disease, nephropathy predicted the incidence o uminayri progression to renal disease, and
incidence of cardiov Ise e S
DCCT/ Epidemiology of Diabetes Nephropathy In pati gp 1dia gnd persistent microalbuminuria, intensive glycaemic
Interventions and Complications (EDIC) cont @ pre u \Jntrol and favourable lipid panels lead to fewer long-term renal
study (2011)** ica

tm;e
ent and graded association exists between the presence and severity of
isease and premature mortality in type 1 diabetes

FinnDiane (2009)"* Nep hropathyige Ani
di

Genetics of Diabetes in Kidney Collection é@;gpathy g\(\ Identlﬁ ed genes associated with susceptibility to diabetic nephropathy, near the FRMD3

(2009) O and CARS loci
Swedish Renal Registry (201 pathy Substantial differences in risk for nephropathy in male versus female patients with type 1
¢
\ \‘ diabetes, with age at diagnosis an important factor (early diagnosis lowers risk)
DCCT/EDIC (20093’(6 \6 Autonomic Patients given intensive insulin therapy had less cardiac autonomic neuropathy than
e neuropathy those who received conventional treatment
!&LQarnlt cal Trials (2009)*®  Neuropathy Raised triglycerides correlate with progression of diabetic neuropathy
\’%\IT,‘ 08)=* Retinopat Intensive insulin therapy (vs conventional therapy) reduces development and
o)
6 progression of diabetic retinopathy, with a treatment-related difference (metabolic
0 memory) continuing for at least 10 years
Dlabetic REtinopathy Candesartan Trials Retinopathy The angiotensin receptor blocker, candesartan, reduces retinopathy development but
(DIRECT; 2008)™ does not stop retinopathy progression

The Lancet 2015



Epidemiologia della nefropatia nel diabete di tipo 1
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Epidemiologia di retinopatia nel diabete di tipo 1:
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A Nationwide Population-Based Cohort Study

Cumulative incidences of developing ESRD in male and female patients with type 1

diabetes onset at 0-9, 10-19, and 20—34 years
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Low Incidence of End-Stage Renal Disease in Childhood-Onset,.

. &
Type 1 Diabetes Followed for Up to 42 Years 0\9\)6\0
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We report a v@q@lgv% i{\ﬁﬁence of ESRD among patients with childhood-onset diabetes in Norway. The risk was

lower inagoﬁ?}en c@ﬁ\pared with men and in individuals in whom diabetes was diagnosed at a younger age.
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Gagnum V et al., Diabetes Care 2018,41:420-425
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ACE-l IS BETTER THAN CONVENTIONAL THERAPY IN

TYPE 1 DIABETES RS
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ACEl in Type 1 Diabetes and risk of progression from
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Cumulative proportion of Subjects Developing

Microalbuminuria |
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Albumin-to-Creatinine Ratios and Cumulative Probability of Microalbuminuria
during the Trial

Primary outcome: the change in repeated-measures analysis of the albumin-to-creatinine ratio, assessed according to the area under the curve&t@l\)g
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creatinine ratio
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A ACE Inhibitor vs. Placebo
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DIRECT-Renal: Microalbuminuria incidence
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Candesartan has no effect on microalbuminuria incidence in Dlabete\(s)e\o\og
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906\\\ QG‘ Time from randomisation (years)
0\6 Number at risk
Placebo 2618 2410 2247 2092 1754 526 15
Candesartan 2613 2426 2278 2150 1793 540 13

Ann Intern Med. 2009 Jul 7;151(1):11-20



DIRECT-Prevent 1: Retinopathy incidence
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3-step change eO\oQ
0.5 0\’3\0
=== Placebo A\
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0.4 = Candesartan \\fb O
S y \ % artan reduced incidence of
B 500 . \‘3\% inopathy in normoalbuminuric
S \o normotensive type 1 diabetes
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S By 18% (p=0.0508) 2-step change,
g primary endpoint
s 35% (p=0.003) 3-step change,
E post hoc analysis
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QI\QQ Time from randomisation (years)
o at risk
Placebo 710 663 630 587 419 109 1
Candesartan 711 651 615 587 422 108 1

Lancet. 2008 Oct 18;372(9647):1394-402.



DIRECT-Protect 1: Retinopathy progression
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3-step change 20°°
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Association Between Blood Pressure and Adverse Renal Events in T@g@\?‘

Diabetes during a median follow-up time of 24 years (DCCT-E[%C@Pe
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DCCT-EDIC: Overview at 30 yrs
Median HbAlc concentrations during DCCT, the “training” period between DCCT

and EDIC, and EDIC 8\0\0
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Kidney Disease in the Diabetes Control and Complications Trial/ Epidemiology of.
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DCCT CON (open squares) and INT (solid circles) groups are presented. Also presented is the cumulative incidence of these, i
points observed in the observational Pittsburgh Epidemiology of Diabetes Complications (EDC) study (solid@\m
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Summary of reduction in major complications with INT compared with CON durin
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A1C Variability Predicts Incident Cardiovascular Events, Microalbuminuria, and

Overt Diabetic Nephropathy inPatients With Type 1 Diabetes
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Risk of mortality in individuals with type 1 diabetes from the FinnDiane
study associated each level of albuminuria and end-stage kidnev

disease (ESKD)
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Survival plots showing Cox-adjusted survival of individuals with

type 1 diabetes from the FinnDiane study
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Kaplan—Meier cumulative
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incidence curves for cardiovascular
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Adjusted Hazard Ratios for Death from Any Cause and Death from &
Cardiovascular Causes among Patients \06\0\0
with Type 1 Diabetes versus Controls, According to Time-U pd%-(@i'a‘&
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Life-years lost in relation to age at onset of type 1 diabetes@\o@a'
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Adjusted hazard ratios for all outcomes, according to age at type 1 diabetes dlagn05|s
Matched controls served as a reference group Og\
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Major Cardiovascular Outcomes in Patients
with Type 1 Diabetes and Matched Contr%wa
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Distribution of the Causes of Death in the DCCT ‘abexo\
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Cumulative Incidence of Mortality
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Cumulative incidence of cardiovascular outcomes |
in the conventional treatment and intensive treatment group§o\og\a'
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The relationship of blood glucose with cardiovascular disease is >.
mediated over time by traditional risk factors in type 1 diabet%@\og\
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Association between HbAlc,
systolic blood pressure (SBP),
and ILDL-C and

all-cause mortality, acute
myocardial infarction, stroke,
and hospitalization for heart
failure in TIDM.

* HbAlc is a strong predictor for all
outcomes, and its association is
likely integrated with albuminuria
and duration of diabetes mellitus

* LDL-C and SBP display independent \
predictability. ?\O
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Kaplan-Meier crude survival curves in 18 168 individuals with type 1 diabetes
according to treatment with insulin pump therapy or multiple daily injectionga\oexo\o
\

The Swedish National Diabetes Register
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A 3-year multicenter retrospective observational CASE-CONTROL study
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Annual change in urine albumin/creatinine ratio

adjusted for follow-up values

Diabet. Med. 32, 1445~1450R015\\O* '
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(b) Change in UAER adjusted fo ,(;s 2
follow up values
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Adjustment includes sex, age, diabetes duration and baseline or follow-up values, respectively, of HbAlc, eGFR, urine albumin/creatinine
ratio, mean arterial pressure, total cholesterol, renin—angiotensin—aldosterone system inhibition, antihypertensive treatment, smoking
and CSll vs. MDI treatment.
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Review Article

Mesenchymal Stem Cell-Based Therapy for Kidney Disease:

A Review of Clinical Evidence
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Conclusioni @9°
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* La incidenza di microangiopatia si e ridotta negli ultimi d,gg@ﬁn& a\\a\
* LU'inibizione del RAS rimane centrale nella r|du2|on g{é‘ﬁ’a@@gressmne del

danno renale. \\@ %\d\
2
* || buon controllo glicemico rimane fonda@eﬁ@e@er la prevenzione della
macroangiopatia. \50

* La malattia cardiovascolare eé\ &P\%@%apale di mortalita nel diabete
di tipo 1. 066

* La terapia con mi or@(@émbra garantire una migliore prognosi
cardio-renale, alrg@ﬁo‘g@(ﬁarte indipendente dall’effetto su gicemia e Alc.

* La |n|b|2|on§ﬁ?SG&F‘? potrebbe migliorare la prognosi cardiorenale.

. Teraglg?é%{{ ﬁule staminali potrebbero presto offrire nuove strade per il
ag o delle complicanze del diabete.
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