
Giuseppina T. Russo

DIPARTIMENTO DI MEDICINA CLINICA
E SPERIMENTALE

UNIVERSITA’ DEGLI STUDI DI MESSINA

La malattia renale cronica 
ed il rischio cardiovascolare

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



DICHIARAZIONE
CONFLITTO D’INTERESSE DOCENTI

In ottemperanza alla normativa ECM ed al principio trasparenza delle fonti di finanziamento e dei
rapporti con soggetti portatori di interessi commerciali in campo sanitario, il docente deve
“rilasciare al provider o all’organizzatore la dichiarazione di conflitto d’interessi (ultimi 2 anni
rapporti diretti con aziende) e che successivamente debba informare l’aula all’atto della
sua presentazione o comunque prima della lezione/relazione dichiarandolo ai
discenti”.

Lecturer , Scientific consultant for:

Boehringer Ingelheim - Eli-Lilly, Novo-Nordisk- Astra Zeneca –

Sanofi 

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



I rapporti tra diabete, cuore e rene sono complessi 
ed in continua evoluzione

Epidemilogia

Fisiopatologia

Diagnosi 

Trattamento
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4

European Association for the Study of 
Diabetes (EASD) and American Diabetes 
Association (ADA)

Il diabete: un nuovo paradigma
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Cuore e Rene sono al centro del nuovo paradigma

European Association for the Study of Diabetes (EASD) and 
American Diabetes Association (ADA)
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Il diabete è un equivalente di rischio cardiovascolare
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Krolewski AS, et al. Evolving natural history of coronary disease in 
diabetes mellitus. 

Am J Med 1991;90(Supp 2A):56S-61S.
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Diabetes is a potent CVD risk factor in both men and women
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Le malattie CVD 
principale cause 
di morte nel DM2

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Soggetti 
con 
HbA1c ≤ 
7%

Soggetti con 
colesterolo 
LDL <100 
mg/dl

Soggetti con BMI ≥30 kg/m2 

(%)
Andamento per 4 classi del filtrato 

glomerulare (%)

Soggetti con microalbuminuria (%)

Soggetti con HbA1c 
≤7%

Soggetti con HbA1c ≤7%, 
con colesterolo LDL <100 mg/dl 
e pressione arteriosa <140/90 

mmHg
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Nuova definizione del rischio CVD nel diabete
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Hazard ratios (HRs), with 95% CIs as floating absolute risks, as an estimate 
of association between category of updated mean haemoglobin A1c 

(HbA1c) concentration and heart failure

Stratton IM et al. BMJ 2000; 321: 405–12.
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Effects in trials of more versus less intensive glycaemic control on myocardial
infarction (fatal or non-fatal) and heart failure resulting in admission to 

hospital or death

Turnbull FM et al. Diabetologia 2009; 52: 2288–98
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Annali AMD – Full Data Circle 

IMA: 9.3%

Rivascolarizzazione
coronarica: 7.7%

ICTUS: 4.6%

CVD: 18.1%
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CKD nella 
popolazione 
generale è 

associata ad un 
elevato rischio 

CVD

Morte Eventi CVD Ospedalizzazioni
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2.4 times ( 95%CI 1.4-4-3)

4.0 times (95%CI 2.3-7.0)

Compared to normal subjects 
20 years Mortality risk was higher 

9.0 times (95%CI 4.3-18.7)

Altri predittori di mortalità  
nel DM1 erano sesso 
maschile, durata diabete,
WHR, HbA1c, SBP, 
smoking, GFR<60, 
macrovascular disease.

Nel DM1 la DKD è 
associata ad un 

elevata mortalità
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www.jasn.org 2013

Nel DM2 la DKD è 
associata ad un 

elevata mortalità
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Diabetic kidney disease (DKD) 
prevalence :

30% DM1
40% DM2

 Diabetes is expected to double within the next 20 years, with a significant 
increase in cardiovascular disease and in all the diabetes-related complications 
that are a major cause of disability, reduced quality of life and premature death

Complication Mean

Mild stroke 0.70

Diabetic neuropathy 0.66

Angina 0.64

DIABETIC NEPHROPATHY 0.64

Amputation 0.55

Diabetic retinopathy 0.53

Blindness 0.38

End-stage renal disease 0.35

Major stroke 0.31

Health Related Quality of Life

Huang S et al. Diabetes Care 20070 = death, 1 = life in perfect health

La nefropatia diabetica è tra le 
più gravi complicanze del 
diabete per il rischio di 
progressione verso l’uremia 
terminale e l’elevata mortalità.
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Annual Transition

Kidney  Int, 2003
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• Data for 1,024,977  participants (128,505 
with diabetes)  from 30 general population 
and high-risk cardiovascular cohorts and 13 
chronic kidney disease cohorts. 

•In the general and high-risk cohorts, 
mortality  risks were   1,2  - 1,9   times   
higher   for participants with diabetes than 
for those without diabetes across the ranges 
of eGFR and albumin-to-creatinine ratio 
(ACR). 

GFR ACR
GFR

ACR

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



La DKD ha due componenti: MAU e low EGFR,
• Sono espressione della stessa “malattia”?
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Albuminuria e creatinina sono entrambe necessarie per la 
diagnosi di DKD
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S. et al.S. De Cosmo, Russo GT et al. for AMD-Annals Study Group, NDT 2014

*
*

Low eGFR

MAU

Both

Focus on Low eGFR
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Epidemiologia DKD nell’ultimo ventennio

Low eGFR↑ + MAU ↓ = ↔ DKD 
Invecchiamento

RAAS inibitori

Ridotta mortalità 
totale e CVD
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Estimated eGFR trajectories for the subset of 

persons with normoalbuminuria who were also 

without albuminuria at baseline for those with a 

first recorded low eGFR just below 60 

mL/min/1.73 m2. (CKD3) 

Dorte Vistisen et al. Dia Care 2019;42:1886-1894

STUDY DESIGN AND PARTICIPANTS
The study is based on 3,343 adults with type 1 
diabetes or type 2 diabetes treated at Steno 
Diabetes Center Copenhagen followed up to 16 
years of follow-up

Pattern con 
declino progressivo
eGFR

Pattern con 
declino progressivo
eGFRDiapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 
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Nefropatia albuminurica
Insufficienza renale 
NON albuminurica

Declino renale 
progressivo

Nuova definizione della malattia renale nel diabete 
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Hill, Fogarty.  J Renal Care 2012

Low eGFR without albuminuria: 
a distinct entity or a DKD variant?
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La prevalenza della DKD aumenta 
all’aumentare dell’età
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Il declino del GFR nel DM2 non è solo legato all’età….
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Prevalenza di Low GFR senza MAU nel DCCT/EDIC

T1DM
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• Ipotesi macrovascolare

• Ipotesi tubulo-interstiziale

• Ripetuti AKI (Acute Kidney injury)

Altererazioni
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The Cohen diabetic rat is known 
to develop progressive

impairment in renal function with 
morphological changes that are 

typical of diabetic 
glomerulosclerosis but without 

proteinuria. 

Diabetes 2005;  54:1487–1496

Hematoxylin and eosin (H&E) and PAS stains of 2- to 
3-μm sections of kidneys (×400) from CDs and CDr fed 

diabetogenic diet for 3 months.

Electron micrographs (×4,000) of representative kidney sections of CDs 
and CDr fed diabetogenic diet for 3 months.

Immunocytochemical staining for type IV collagen (in brown) 
in sections of kidneys of CDs and CDr fed diabetogenic diet 

for 3 months.
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34 Pazienti DM2 con 
MAU hanno diverse 
lesioni istologiche
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<10%
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Creatinina e 
albuminuria sono i 
marcatori giusti di 
danno renale nel 
diabete?
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Diverse varianti 
genetiche 
associate con 
DKD, tuttavia 
isolated low 
eGFR poco 
studiato

Overall, small Effect size

Nessun locus 
definitivamente 
associato con la 
DKD
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La DKD ha due componenti: MAU e low EGFR,
• Sono entrambi fattori di rischio indipendenti per gli eventi CVD?
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*Adjusted for age, sex, race/ethnicity, previous CV disease, blood pressure category, use of 
antihypertensive medication, diabetes mellitus, smoking status, body mass index, physical 
activity level, low density lipoprotein and high density lipoprotein cholesterol, log triglyceride 
level, and  C-reactive protein category. 
Astor BC, et al. Am J Epidemiol 2008;167:1226–34.

Macro-
albuminuria

Micro-
albuminuria

eGFR
(mL/min/1.73 m2)Normal

15–59

60–89
≥90

Cardiovascular (CV) mortality risk increases with declining 
renal function
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MAU eGFR FinnDiane Study
4,201 DM1 adults

MAU e lowGFR sono associati   in 
modo INDIPENDENTE all’incidenza di 
eventi CVD nel DM1
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Strati di 
albuminuria

HR (95% CI)
Eventi 
cardiovascolari

Mortalità per 
tutte le cause

Mortalità per 
cause 
cardiovascolari

Normoalbuminuria 1 (Reference) 1 (Reference) 1 (Reference)

Microalbuminuria

“Regressors” 1.42 (0.75-2.68) 1.32 (0.65-2.69) 1.41 (0.51-3.87)

“Persistent” 2.62 (1.95-3.54) * 2.87 (2.11-3.91) ** 3.21 (2.09-4.93)

Macroalbuminuria

“Regressors” 3.15 (2.02-4.92) 3.86 (2.55-5.83) 4.31 (2.41-7.68)

“Persistent” 5.49 (4.31-7.00) 
**

7.22 (5.69-9.14) 
**

9.90 (7.14-13.7) **

Jansson FJ, Forsblom C, Harjutsalo V, Thorn LM, Wadén J, Elonen N, Ahola AJ, 
Saraheimo M, Groop PH; FinnDiane Study Group. Study. 

Regression of albuminuria and its association with 
incident cardiovascular outcomes and mortality in 
type 1 diabetes: the FinnDiane

Diabetologia. 2018

FinnDiane
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MAU e lowGFR sono associati   in 
modo INDIPENDENTE all’incidenza di 
eventi CVD nel DM2

ADVANCE STUDY
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Quale formula usare?
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CV eventsRenal events

Medicine 95(15):e3175

CKD DM patients with and without MAU

NS
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• Coronary events, N = 2,405, 
• Cerebrovascular, N = 1,298,
• Peripheral, N = 894 

RIACE
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La DKD ha due componenti: MAU e low EGFR,
• Sono associati a diversi fattori di rischio CVD?
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I Fattori di rischio CVD sono associati alla DKD
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De Cosmo, Russo, et al, Nephrol Dial Transplant 2014

Low eGFR e 
MAU 
differente 
set di fattori 
di rischio 
CVD

Fenotipo Low eGFR associato con:

Sesso femminile, non fumatore, 
anziano, lunga durata malattia, debole 
o nessuna associazione con 
retinopatia e HbA1cDiapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 
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Low eGFR MAU Low eGFR+MAU

De Cosmo, Russo, et al, 2016
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52,7

6,6

29,8

11,0

Maschi

No MAU, GFR>60
No MAU, GFR<=60
MAU, GFR>60

Distribuzione della popolazione  divisa per sesso in relazione alla 
presenza di MAU e di riduzione del GFR (%)

I dati raccolti nel corso della normale pratica clinica da 
251 Servizi di Diabetologia diffusi sull’intero territorio 
nazionale

415.346 soggetti con diagnosi di diabete di tipo 2 (DM2) 
sono stati visti nel corso dell’anno 2009. 

I dati raccolti mediante cartella clinica informatizzata e
costituzione del File Dati AMD.
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Materials and Methods
The study included 4410 people with T1D from the Finnish Diabetic Nephropathy
Study (FinnDiane), divided by DN status, and a control population of 12 434 people
without diabetes. CVD events were identified from the Finnish nationwide health
registries. Cumulative incidences for CAD and stroke were calculated and 
standardized incidence ratios (SIRs) were estimated between participants with T1D 
and the control group, stratified by DN status and sex.

Risk of coronary artery disease and stroke according
to sex and presence of diabetic nephropathy in type 1 
diabetes
Valma Harjutsalo PhD ,Merlin C Thomas PhD ,,Carol Forsblom DMSc ,Per‐Henrik 
Groop DMSc, On Behalf of the FinnDiane Study Group

Results
The cumulative incidence rates of CAD and stroke were similar in men and women 
within different nephropathy groups. The standardized incidence ratios for CAD was 7.5
(95% confidence interval [CI] 6.9‐8.2), 17.2 (95% CI 14.9‐19.5) in women and 5.3 (95% CI 
4.7‐5.9) in men.
The SIR for stroke was 5.0 (95% CI 4.3‐5.5), similar in men and women.

Conclusions
Although the excess CVD risk is several‐fold greater in women compared to 
men, the absolute CVD risk in men and women was equal when nephropathy 
was taken into account

FinnDiane
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Aims: To determine the effect of CKD and CKD stage 
according to eGFR and albuminuria categories on 
all-cause and cardiovascular mortality after a 5-year 
follow-up.

Methods: Prospective cohort study of 3443 
outpatients with type 2 diabetes mellitus.

MAU e lowGFR sono associati   in 
modo INDIPENDENTE all’incidenza di 
eventi CVD nel DM2, con un peso 
diverso in uomini e donne

DM2
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ORs for developing DKD by quintiles of sex-specific uric acid 
levels

De Cosmo, Russo,et al,  CJASN 2015
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HDL

Small dense

LDL

TG
postprandial

lipids

Small dense
HDL 

Russo GT, Pontremoli R, Cucinotta D, De Cosmo et al,  Diabetes Care 2016
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Stage 1-2

Stage 3-5

Stage 3-5
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DKD : Quale è il Ruolo dell’iperglicemia?
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Un controllo glicemico intensivo riduce il rischio di malattia
renale terminale nei pazienti diabetici

Perkovic V et al. Kidney Int 2013;83:517–523

CI: intervallo di confidenza; ESRD: malattia renale allo stadio terminale; HR: hazard ratio.
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Adjusted event rates for the primary outcome by cumulative 
burden of microvascular disease and established risk factor goals

The Lancet Diabetes & Endocrinology, Volume 4, Issue 7, 2016, 588–597
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ABSTRACT
Background and aims
This study aims to analyze the prevalence and progression of subclinical atherosclerosis in CKD patients 
with and without diabetes.

Methods
We included data from CKD patients with and without diabetes free from previous cardiovascular events from the 
NEFRONA cohort. Patients underwent baseline and 24-month follow-up carotid and femoral ultrasound 
examinations. Multivariable models were used to assess the contribution of diabetes to the presence and 
plaque progression.

Results
A total of 419 patients with diabetes and 1129 without diabetes were included. 
At baseline, the proportion of patients with plaque was higher among diabetic patients (81.4% vs. 64.1%, 
p < 0.001). 
Diabetic patients more frequently had more than two vascular territories with plaque (64.4% vs. 48.4%, p < 0.001). 
ultivariable analysis indicated that plaque at baseline was significantly associated with age, gender, smoking and 
renal replacement therapy (RRT) in the non-diabetic patients,
but only with age and male gender in diabetic patients. Plaque progression was significantly associated with 
age, number of territories with basal plaque, smoking and RRT in both groups.

Conclusions
Subclinical atherosclerosis is more prevalent, carries a higher plaque burden and is more rapidly 
progressive in renal patients with diabetes. In these patients, diabetes outweighs other described risk 
factors associated with the presence of subclinical atherosclerosis.

Prevalence and progression of subclinical atherosclerosis in patients with 
chronic kidney disease and diabetes
Ana Palanca, Per-Henrik Groop et al. 

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Correlazione tra stadio NEFROPATIA e stenosi carotidea

Correlazione tra stadio RETINOPATIA e stenosi 
carotidea

Composizione placca carotidea e RETINOPATIA (C) e 
NEFROPATIA (D)

DM2
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The distribution of Agatston scores stratified by the presence and severity of 
complication. 

Julie A. Lovshin, D. Cherney et al. Atherosclerosis and Microvascular Complications: Results From the 
Canadian Study of Longevity in Type 1 Diabetes.   Dia Care 2018;41:2570-2578

©2018 by American Diabetes Association
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Atherosclerotic burden

EGFR and ACR values according to the burden of 
coronary atherosclerosis.
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La fisiopatologia delle 
complicanze, complessa in 
evoluzione 

Diapositiva preparata da GIUSEPPINA T. RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Per prevenire l’insorgenza e la progressione di CVD e DKD 
serve un vero cambiamento…
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Cardiologi DiabetologiNefrologi + +

Nuova definzione
del team che assiste 
il paziente con DM
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Importance of risk factors in CVD in Diabetes
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