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| rapporti tra diabete, cuore e rene sono complessi
ed in continua evoluzione
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Il diabete: un nuwovo paradigma

DECISION CYCLE FOR PATIENT-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

¢ Review management plan

= Mutuzl agresment on changes

¢ Ensura agraed medification of theragy is implamenbad
in & timeely fashion be eweid clinical inertia

= Decision cyzle undertaken requlaty
ot least anceltwice & year)

ONGOING MONITORING AND
SUPPORT INCLUDING:

= Emolional well-Saing

= [heck teberability of medication

= Mosibar glycaamic status

+  Biefeedback including SWAG,
weight, step caunt, Hb&_ BF. lipiss
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ASSESS KEY PATIENT CHARACTERISTICS ) 0‘\6
«  Current lifestyle d\ .
¢ [omorhiditis i.p. ASCVD. CKD, HE

»  Dbnical charactaristics |.e. age, WA, , ngll \\6\\ 6\\'6\\

GOALS
OF CARE

* Prevent coreAizations
» Dptiniise quality @ lite

AGREE OM MANAGEMENT PLAN

. Ep!ulj SMART geals:
Specific
- Measurable
= Achievable
- Realistic
= Time limiled
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Dlabetologla

utwrlﬁﬂt FACTORS WHICH IMPACT

O Individu alised HbA, targel
= Impaci an weighl im:l hypaglycaemia
= Gide efect pralile of medication

= Accass, cost and evailzhility of medication

= [amplexty of regimen i.2. fraquency. mode of adminisiration
= [hoese regimen be oplimise adherence wad persishance

SHARED DECISION-MAKING TO CREATE A

MANAGEMENT PLAN

= lwelves an edecated snd isbarmed palient |and thes
Tamilylcarepverl

= Sapks palienl preferences

«  Effective comsoltation includes mesiational
inderviewiag, goal selfing aad shared decisisn-making

= Empewars the patient

¢ Ensures acoess o DEMES

European Association for the Study of

Diabetes (EASD) and American Diabetes
Association (ADA)




Cuore e Rene sono al centro del nuovo paradigma
GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND I:IIIIIPIIEIIEIISWE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

IF HbA, ABOVE TARGET PROCEED AS BELOW

=]

=

=

TO AVDID
CLINICAL INERTIA
REASSESS AND
MODIFY T &TMENT

1 FESWLZRLY
2 NO (5—~: MONTHS)
d ‘
: WITHOUT ESTABLISHED ASCVD OR CKD 6\ \
ASCVD PREDOMINATES : J R J
HF OR CKD PREDOMINATES (\ \\6
: , MY \\Ca
PREFERABLY COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA IOTE YEGHT LOSS COST IS A MAJOR ISSUE™"
SGLT2i with evidence of reducing \
SCLT2i with HF and/or CKD progression in & \ A\ ¢
l'IEI.P—‘I RA praven .ETJIJ CWOTs if eGFR adequate’ DPP-4i GLP-1 RA SGLT2iE '\& Yificacy G2 suF 20"
with proven benefit!, | ———————— R === Dhr weight loss®
CVD benefil if eGFR IT SGLT2i ol tolerated or : ;
adequate’ contraindicated or if eGFR less If HbA,_ [ I HBA 'l’ \b
than adequate? add GLP-1 IR)\ ahm! t at H:;CI [ If HbA,_above target ] [ If HbA,, above target
with proven CVD benefit .
) T T 7 0 2
. 2 ¥
| If HbA,_ above target )l If HbA,_above target ] s GLP-1 RA with
& = : SGLTZR good efficacy TZn® Syt
TID fiar weight loss®
If further intensification is required or + Avoid TZD in the setting of HF
patient is now unable to tolerate i = B =
GLP-1 RA and’or SGLT2i, choose Ehonae sgenta Aemoirairaling [ sadely: \g\‘\ : . + R 2 +
agents demonstrating CV safety: Consider adding the other class ‘ “ HbA, above !arsﬂ [ If HbA, above target -] [ If HbA,_ above target

with proven CVD henem‘
DPP-4i (not saxagliptin) i |n

of HF {if not on GLPa
+ Basal insul'n‘a %
« SU* \,

= Consider adding the other class
{GLP-1 RA or SGLT2i) with proven
CVD benefit

= DPP-4i if not on GLP-1 RA

= Basalinsulin®

- TID°

- SUs

. Proven CVD heﬁmeans it has label indication of reducing CVD events. For GLP-1 RA sirongest

evidence for liraglutide = semaglutide = exenatide exlended release. For SELTZi evidence
madestly stronger for empagliflozie = canaglificzin.

. Be aware that SGLTZi vary by region and individual agent with regard to indicated level of eGFR

for initiation and continued use

. Both empagliflozin and canaglifiozin have shown reduction in HF and reduction in CKD

progression in CVOTs

. Degludec or UT00 glargine have demonstrated CVD safely

Continue with addition of other agents as outlined above

2

[ If HbA, above target

Consider the addition of SU* OR basal insulin:

= Chooss later generation SU with lower risk of hypoglycaemia
- Consider basal insulin with lower risk of hypoglycaemia’

5. Low duse may be better tolerated though less well studied for CVD effects

4. Choose later generation SU with lower risk of hypoglycaemia

7. Degludec | glargine US0D = glargine UT0D 7 detemir < NPH insulin

8. Semaglutide = liraglutide = dulaglutide = exenatide = lixisenatide

9. If no specific comorbidities (ie. ro established CVD, low risk of hypoglycaemia and lower
priotity to avoid weight gain or no weight-related comorbidities)

10. Consider country- and region-specific cost of drugs. In same countries TZDs relatively maore
expensive and DPP-4i relatively cheaper

¥

If triple therapy required or SGLTZi
andior GLP-1 RA not tolerated or
contraindicated use regimen with
lowest risk of weight gain
PREFERABLY

DPP-4i {if nol on GLP-1 RA)
based on weight neutrality

¥

7

If DPP-4i not tolerated or
contraindicated or patient already on
GLP-1 RA, cautious addition of:

+ SUf - TID' - Basalinsulin

¥ +

= Insulin therapy basal insulin with
lowest acquisition cost

OR

« Consider DPP-&i OR SGLT2i with
lowest acquisition cost™

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




Il diabete & un equivalente di rischio cardiovascolare

0O
2®
Number HR (95% Cl) 6\0}1(95% Cl)
of cases a\\a(\a'x a\'\oa‘\
S ‘\&\_V' 6\6‘\\.
Coronary heart disease* 26 505 —— %@\G —i\é@ 64 (54-71)
Coronary death 11 556 —a— A\ 1.%\@?\.3?—\2.50) 41 (24-54)
Non-fatal myocardial infarction 14741 _._6\5&6 G‘e %2 (1.64-2.03) 37 (19-51)
e~
)
Stroke subtypes® 0%60 2 o\ °
Ischaemic stroke 379 ® \ Q(eg — - 227 (1.95-2.65) I (0-20)
Haemorrhagic stroke ?\ﬂh:’r (\,&\?,- S = 1.56 (1.19-2.05) 0 (0-26)
Unclassified stroke Oge? e bﬂg\ —— 1.84 (1.59-2.13) 33 (12-48)
) ‘\0(\
Other vascular g@@a\a\;e‘% 3826 - 1.73 (1.51-1.98) 0 (0-26)
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e? S ! =
we® i | : . Q
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P

0Izigure I Hazard ratios for vascular outcomes in people with vs. without diabetes mellitus at baseline, based on analyses of 530 083 patients.
Reproduced with per‘r‘nissiu:m.B Hazard ratios were adjusted for age, smoking status, body mass index, and systolic blood pressure, and—where appropri-
ate—stratified by sex and trial arm. The 208 coronary heart disease outcomes that contributed to the grand total could not contribute to the subtotals of
coronary death or non-fatal myocardial infarction because there were <11 cases of these coronary disease subtypes in some studies. Cl = confidence
interval; HR = hazard ratio. *Includes fatal and non-fatal events.



Diabetes is a potent CVD risk factor in both men and women

Editorial
Type 2 Diabetes and Cardiovascular Risk in Women
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Cardiovascular diseases (CVID)) are the leading cause of death,
also in diabetic women. Since 1998, when Haffner ct al. [1]
stated that subjects with type 2 diabetes mellitus (T2DM) had
a CVD risk "equivalent” to previous myocardial infarction, a
large number of studies have shown that this relative risk for
CVD due to diabetes is greater in women than in men [2]

CVD in diabetic subjects is not entirely related to chronic
hyperghycaemia and a number of other factors such as
dyslipidemia, hypertension, hormonal, genetic, and environ
mental factors, as well as low-grade systemi
and endothelial damage, lifestyle behaviours, adherenc
therapies, and/or psychosocial factors may u»nruhn ‘
worst outcomes observed in diabetic wom . ¥, it
s Increasingly recognized that many Q&‘N tors show
gender differences in their prevale: asso<iali
CVD events, and |h|\ |~|\ \[\r ifically tar Ird
when aimin Yindary CVD prevention in
diabetic subj

In this spe\jgllissue, we looked at CVD in women
with diabetes from different perspectives, giving a great
contribution to this topic, in terms of mos
of risk factors, and theraples.

Two papers of this special issue looked at sex differences
in CVD mortality associated with diabetes. One conducted
large papulation-based sample from Italy demonstrated
s of mortality in diabetic subjects as compared to
nondiabetic ones and a greater impact of diabetes in females

lammation

¥. management

than in males for mortality for all causes, i EJ for
myocardial infarction and renal caus; study,

G. Luo et al. showed in a retrog \ that rm
plasma glucose was an indepedl r Ltor ..| ..M\
maortality for nondiabeic | ents

Gender- ‘p(\ ||u r and ma 1 | majpor
and emergi actors in .!-H‘\" uI ations were
alsor 1 hr Y |||\rn|.s| of this spevial issue.

¥

e

well nm
of Jll |

5.C g-u .ncn interesting exper
‘ ‘ﬁ e rel n....hh.p\ f albuminuria,
risk factor, with circulating levels
| Ang-1
n“ hor {\ EGF) in serum .\ml uring.
< stential gender differences in the distribution and con-
ol of major CVD risk factors were investigated in another
three very large high-risk populations. Thus, in the eControl
Study, a study or 9 patients with T2DM in Catalonia,
Spain, fadal et al. found that cardiometabalic
control was worse in subjects with prior CVD; but control
of several risk factors showed gender differences, favouring
women with prior CVD only for smoking and BP, whereas
LDL-cholesterol (LDL-C) levels were remarkably uncon-
trol women both with and without CVD.
The results of an overall bad control of LIMNL.-C in women

el ial

Ang-2, and vascular ende

I. Franch

were also demonstrated in a very large Italian diabetic
outpatient population from the Annals Study Initiative. This
study. conducted on 415.294 patients (45.3% women) from
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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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= Le malattie CVD
principale cause

di morte nel DM2

Alison K. Wright,™*

Evangelos Kontopantelis,”

Richard Emsley,” lain Buchan, )

Naveed Sattar,” Martin K. Rutter,™" and

Diabetes: A Population-Based Darren M. Asheroft!
Cohort Study Quantifying
Relationships in Ethnic Subgroups

Diabetes Care 2017:40:338-345 | DOI: 10.2337/dc16-1616
OBJECTIVES

This study 1) investigated life expectancy and cause-specific mortality rates asso-
ciated with type 2 diabetes and 2) quantified these relationships in ethnic
subgroups.

RESEARCH DESIGN AND METHODS

This was a cohort study using Clinical Practice Research Datalink data from
383 general practices in England with linked hospitalization and mortality records.
A total of 187,968 patients with incident type 2 diabetes from 1998 to 2015 were
matched to 908,016 control subjects. Abridged life tables estimated years of Ilfe
lost, and a competing risk survival model quantified cause-specific hazard rat@
(HRs).

RESULTS \$P 6\6

Atotal of 40,286 deaths occurred in patients with type 2 a
men with diabetes lost 5 years of life and white wol \rea @ﬁar&d with
those without diabetes. A loss of between 1 a rs w; r\red for South
Asians and blacks with diabetes. At age ﬁ@g S, South Asians with
diabetes had up to 1.1 years’ Ionge an South Asians without
diabetes. Compared with whi dl@@ South Asians with diabetes had %1 Svre——re—y—— 2 b I r—— —
lower adjusted risks for iovascular (HR 0.82; 95% Cl 0.75, 0.89), 4 45 50 55 60 65 70 75 80 40 45 50 55 60 65 70 75 80
cancer (HR 0.43; 95 d gq é\d respiratory diseases (HR 0.60; 95% Cl 0.48, Age,y A9, ¥
0.76). A snm @&\ ern wﬁ served in blacks with diabetes compared with

white: abetes.

gars of life los]
Years of life lost associated with diabete:

—e— White —h—  Asian - Black

CONCLUSIONS

Type 2 diabetes was associated with more years of life lost among whites than

Figure 1—Difference in life expectancy between patients with and without type 2 diabetes at
among South Asians or blacks, with older South Asians experiencing longer life ¢ P v P tvp

; X X . L different ages in groups stratified by sex and ethnicity. For example, the line representing white
expectancy compared with South Asians without diabetes. The findings support men indicates that at the age of 40 years, white men with type 2 diabetes are predicted to die

optimized cardiovascular disease risk factor management, especially in whites approximately 6 years earlier than white men without diabetes.
with type 2 diabetes.



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

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‘Dt,

Swedish National Diabetes Register .

Figure 1 (facing page). Adjusted Hazard Ratios for
Outcomes, According to Age Category and Number
of Risk-Factor Variables outside Target Ranges, among

A Excess Mortality in Relation to Range of Risk-Factor Control
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B Excess Acute Myocardial Infarction in Relation to Range of
Risk-Factor Control
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Patients with Type 2 Diabetes, as Compared with
Matched Controls.

Hazard ratios show the excess risk of each outcome
among patients with type 2 diabetes, as compare%?\
with matched controls from the general po

according to age categories and to the of
factor variables (scale, none to fn.r

target ranges currently reco @N\ ines.
The analysis included wut @&s diabetes
ra and county in Swe-

and controls mat@r@@
den. We ¢ d ) azards model for each

age C , and@@e models were adjusted for the
'able “category”; this covariable denotes the
QUmber of risk-factor variables that were within target
ranges. These Cox model analyses were performed on
five imputed data sets for each age category, and haz-
ard ratios were pooled from all the data sets with the
use of Rubin’s rule.

M EMGL | MED 379;7 MNEJM.ORG AUGUST 16, 2018
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D Excess Heart Failure in Relation to Range of Risk-Factor Control
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Nuova definizione del rischio CVD nel diabete

@ ESC Cxpemtianpurnsomon 16 EsSC GUIDELINES
T @ Table7 Cardiovascular risk categoriesin patlent@mth
2019 ESC Guidelines on diabetes, pre-diabetes, dlﬂ.b et ES \oe\o

and cardiovascular diseases developed in
collaboration with the EASD

0¥
Very high risk Patients with DM and Eﬁ&hasq?da@f[}

or other target or@h

The Task Force for diabetes, pre-diabetes, and cardiovascular
diseases of the European Society of Cardiology (ESC) and the
European Association for the Study of Diabetes (EASD)

or three 0@%9‘ @@}\9‘ Fisk factors®
?oré@‘i’\l DM of long duration (=20 years)
wnh DM duration =10 years without tar-
et organ damage plus any other additional risk
factor

3 Young patients (T1DM aged <35 years or T2DM
a2 ) o aged <50 years) with DM duration <10 years,
Qa‘a\ae‘e\o without other risk factors
e N
\\\IQQ( < {\Cae CV = cardiovascular; CVD = cardiovascular disease; DM = diabetes mellitus;
) QG T1DM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus.

“Modified from the 2016 European Guidelines on cardiovascular disease preven-
tion in clinical |::|r‘an:l_i|:e.1:r

“Proteinuria, renal impairment defined as eGFR =30 mU/min/1.73 m?, left ventric-
ular hypertrophy, or retinopathy.

“Age, hypertension, dyslipidemia, smoking, obesity.

2 ESC 2019




Hazard ratios (HRs), with 95% Cls as floating absolute risks, as an estimate

. \

Heart failure 06 \
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Effects in trials of more versus less intensive ghtcaamic cantral on myocardial
infarction (fatal or non-fatai) and heart failure resulting in admission ta

hospital or death

O
a"e\o

Number of events AHDbA,_ (%) HR QA}I) \\

(vearly event rate, %) \\a\\ 6\\6\\

More intensive Less intensive -\e

C 00 ‘ 6\\‘\?}
Myocardial infarction . \o 5\6\\'
ACCORD 198 (1-18) 245 (1-51) -1-01 —E@ e(e 0-77 (0-64-0-93)
ADVANCE 310 (1-18) 337 (1-28) -0-72 0-92 (0-79-1-07)
UKPDS 150 (1-20) 76 (1-40) -0. 6 —é\a—— 0-81 (0-62-1-07)
VADT 72 (1-65) 87 (1-99) . QM6 Q(GQ 0-83 (0-61-1-13)
Overall 730 745 \& é@% <> 0-85 (0-76-0-94)
(\Q\(\ ‘ (Q=2-25, p=0-52, ’=0-0%)
Admission to hospltallfat %f @rQ
ACCORD 152 (06%9)-’ %5) -1-01 4 1.18 (0-93-1-49)
ADVANCE egﬁﬁo 8% 231(0-88)  -0-72 —— 0-95 (0-79-1-14)
UKPDS GQQ 8\‘@& 6 (0-11) -0-66 < 0-55 (0-19-1-60)
QI]QQ ( (\C79 (1-80) 85 (1-94) -1-16 —B——— 0-92 (0-68-1-25)
Q@\erall °° 459 446 -0-88 T 1-00 (0-86-1-16)
QW@ / (Q=3-59, p=0-31, I’=16-4%)
OI-S 1-0 2-IO
< >
Favours more Favours less
intensive control  intensive control

Turnbull FM et al. Diabetologia 2009; 52: 2288-98



Prime 10 diagnosi in caso di ricovero ordinario

Osservatorio ARNO Diabete CINECA-SID — Report 2015, dati 2014 O\OQ»\Q
82

Scompenso cardiaco 3.
Insufficienza respiratoria 121 . Nz t\;x\\]e(- 5.5 220
Infarto del miocardio > ‘\)%T‘q’p\je 52 o\ 3.1 229
Artrosi P> e 4.6 130
Altre forme di cardiopatia iﬁt\fgﬁg N 54 2.1 242
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Colelitiasi 4.1 3.1 132

Circa 4 diabetici su 100 in un anno si ricoverano per CVD



INDICATORI DI
ESITO FINALE

Risulrati - Indicatori di esito finale '

Soggetti con storia di infarto del miocardio (%)

IMA: 9.3%

HS N0

\

Lelevata qualith dei dati del Full Data Circle ¢ confermata anche da questo indicatore, in gui i
sulta una prevalenza di storia d’infarto del miocardio pari al 9.3%. Questo dato & in lineg con \dari
epidemiologici disponibili e si traduce, in termini assoluti, in 4440 pazienti con egress

B

assistiti nell’anno 2015. ?\& (-\Q\(\

|/

(J

oiarizzazione
coronarica: 7.7%

Rivasc

S N0

In aggiunta al dato sulla storia d’infarto del miocardio, questo indicatore suggerisce che un 7.7%
dei pazienti ha subito un intervento pregresso di rivascolarizzazione coronarica, per un totale di
3682 soggetti.

06\?

Annali AMD — Full Data Circle

\

'Ann;lli AMD - Full Data Circle

Soggetti con storia di ictus (%)

S ENO

'Es questo darto & in linea con l'atteso in base ai dati epidemiologici, con una prevalenza di

‘storia di ictus tra i pazienti con DM2 pari al 4.6% (2217 soggetti).

Soggetti con storia di malattia cardiovascolare (%)

CVD: 18.1%

-S|

= NO

Complessivamente, i soggetti con storia di infarto/ictus/rivascolarizzazione coronarica o perife-
rica / by pass coronarico o periferico) costituivano il 18.1% dei casi visti nel 2015.




Malattia cardiovascolare nel diabete in Italia
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Figura 2 # Prevalenza di eventi cardiovascolari acuti maggiori in base al fenotipo di CKD nella coorte di pazie
diabete di tipo 2 dello studio RIACE [modificato da g].
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CKD nella
ORIGINAL ARTICLE popolazione
generale &

Chronic Kidney Disease and the Risks of Death, [RCEEEE(CIELRUY
Cardiovascular Events, and Hospitalization 2jevato rischio
s CVD
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Nel DM2 la DKD e
associata ad un
Kidney Disease and Increased Mortality Risk elevata mortalita
in Type 2 Diabetes

Maryam Afkarian,* Michael C. Sachs,* Bryan Kestenbaum,* Irl B. Hirsch,T Kathe%ria@

Jonathan Himmelfarb,* and lan H. de Boer* >
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eQ ] qu Disease Impaired GFR
\\\\IQQ el (\0 Figure 2. Ten-year mortality in type 2 diabetes by kidney disease
. Q06 ? manifestation. Absolute differences in mortality risk were esti-
0\6 mated using linear regression and were adjusted for age, sex, and

race. Standardized 10-year all-cause cumulative incidences were
estimated for the mean levels of the covariates in the study
population. The dashed line indicates mortality in persons without
diabetes or kidney disease (the reference group). The numbers
above bars indicate excess mortality above the reference group.
Error bars indicate 95% Cls.
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v’ 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

g\
Diabetic kidney dlseasgo(a@gD)

preval \e@n T\\/%i\
30%
600@8‘{(@@“ 2

Complication

Mild stroke 0.70
Diabetic neuropathy 0.66
Angina 0.64
DIABETIC NEPHROPATHY 0.64
La ng@q@‘paﬁﬁ dlabetlca e trale J——— 0.55
pluograw complicanze del Diabetic retinopathy 0.53
diabete per il rischio _di Blindness 0.38
progressione vers End-stage renal disease 0.35
terminale e I'elevatamortalita Major stroke 0.31

0 =death, 1 =life in perfect health Huang S et al. Diabetes Care 2007
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Kidney International, Vol. 63 (2003), pp. 225-232

Development and

(UKPDS 64)

progression of nephropatlz]in type 2
diabetes: The United Kingdom Prospective Diabetes Study
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Fig. 1. Annual transition rates with 93% confidence intervals through the stages of nephropathy and to death from any cause.

Kidney Int, 2003



Adjusted hazard ratio

Adjusted hazard ratio

@ k Associations of kldney disease measures with mortality and
end-stage renal disease in individuals with and without
diabétes: a meta-analysis

Caroline S Fox, Kunihiro Matsushita, Mark Woodward, Henk ] G Bilo, John Chalmers, HiddoJ Lambers Heerspink, Brian | Lee, Robert M Perkins,
Peter Rossing, Toshimi Sairenchi, Marcello Tonelli, Joseph A Vassalotti, Kazumasa Yamagishi, Josef Coresh, Paul E de Jong, Chi-Pang Wen,
Robert G Nelson, for the Chronic Kidney Disease Prognosis Consortium

Summary
Lancet 2012;380:1662-73  Background Chronic kidney disease is characterised by low estimated glomerular hltration rate (eGFR) and high
Published Online  albuminuria, and is associated with adverse outcomes. Whether these risks are modified by diabetes is unknown.
September 24, 2012
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Albuminuria e creatinina sono entrambe necessarie per la
diagnosi di DKD

Prognosis of CKD by GFR

and Albuminuria Categories:

KDIGO 2012

Persistent albuminuria categories
Description and range

Al A2 (\
N \\'2 AN
Normal to — a 6\
e | e (@S AO
1,
c;?;mg:ﬁold\m' mé% ﬂbg?sgfr?ng;'lgol

G1 Mormal or high

G2

Mildly dacreas&"

G3a

f

Pt

es (ml/min/ 1.73 m2)
ion and range

Mecreas&d

30-44

%

<
\199

NT
3
‘ %& \@4 Severely decreased 15-29
N
& G5 Kidney failure <15

0\’3905\\ ©°

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk;

Orange: high risk; Red, very high risk.

Figure 1| Staging of CKD.'” Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high
risk; red: very high risk. Reprinted with permission from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012
clinical practice guideline for the evaluation and management of chronic kidney disease. Kidney Int Suppl. 2013;3:1-150. Copyright © 2013
KDIGO. CKD, chronic kidney disease; GFR, glomerular filtration rate; KDIGO, Kidney Disease: Improving Global Outcomes.

Kidney International Supplements (2018) 8, 2-7



e
Kidney dysfunction and related cardiovascular risk

factors among patients with type 2 diabetes

Large cohort of patients (120.903) with type 2 diaigeﬁ‘%‘

mellitus attending 236 Italian Diabetes Clidq'q;‘ ‘9% 2009
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Focus on Low eGFR

S. De Cosmo, Russo GT et al. for AMD-Annals Study Group, NDT 2014
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ORIGINAL ARTICLE

Changes in Diabetes-Related Complications
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Death from hyperglycemic crisis

in the United States, 1990—2010 Q\a’
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Epidemiologia DKD nell’ultimo ventennio

e\o\og\a
X0
RAAS inibitori 89%
Invecchiamento (a\’\'&\\ ;\6\"6\\
0\
Low eGFRT + MAU { %< 8KD
N B e?
r\GGe 0(\\]6
) Ridotta mortalita
0‘3 e
<.® totale e CVD
Box 1. h \@sr decades, prevalence of DKD

has nc@\ oﬁgsed and incidence of ESKD has
degg d mf}r slightly, with major changes in the
Ggﬁﬁvo@xﬁmn DKD manifestations, i.e., albuminuria, the
g@@va!ence of which has decreased (with macro-
@ albuminuria remaining stable), and reduced eGFR,
the prevalence of which has increased (especially
for eGFR <30 ml/min/1.73 m?).

Please cite this article as: Pugliese G et al., Diabetic kidney disease: New clinical and therapeutic issues. Joint position statement of the
Italian Diabetes Society and the Italian Society of Nephrology on “The natural history of diabetic kidney disease and treatment of
hyperglycemia in patients with..., Nutrition, Metabolism & Cardiovascular Diseases, https://doi.org/10.1016/j.numecd.2019.07.017




Estimated eGFR trajectories for the subset of

1886 Disbetes Care Volume 42, October 2019

® ' inuria who were al
80 2 | persons with normoalbuminuria who were also

Progressive Decline in Estimated .05 22201 without albuminuria at baseline for those with a

Glomerular Filtration Rate in slprapdiiuid?
Patients With Diabetes After

Moderate Loss in Kidney first recorded low eGFR just below 60 Q"\a‘
Function—Even Without ) \0\0
Albuminuria mL/min/1.73 m2. (CKD3) 0\3‘03

Diabetes Core 2019:42:1586-1894 | https://dol.org/10. 2337/de19-0349 d\
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Nuova definizione della malattia renale nel diabete

Insufficienza renale

NON albuminurica alern Nefropatia albuminurica .
_tomatcra_| o
Increased GFR (?) » G\O\OQ

s Normoalbuminuria l 60‘\0‘0

" u v ?;\‘\'3"\&

Declino renale
progressivo

0‘\’2}90 Figure 1 Albuminuric and nonalbuminuric pathways of DKD pro-
gression. DKD = diabetic kidney disease; GFR = glomerular filtration
rate; ESKD = end-stage kidney disease.

Please cite this article as: Pugliese G et al., Diabetic kidney disease: New clinical and therapeutic issues. Joint position statement of the
Italian Diabetes Society and the Italian Society of Nephrology on “The natural history of diabetic kidney disease and treatment of
hyperglycemia in patients with..., Nutrition, Metabolism & Cardiovascular Diseases, https://doi.org/10.1016/j.numecd.2019.07.017




Low eGFR without albuminuria:
a distinct entity or a DKD variant?

Spectrum of Diabetic Kidney Disease 8\0\0‘3\9’
100%% X\
L Ischaemic \0\?
Diabetic diabetic CKD  N¥\cq
Nephropathy (Macrovascsti ) | @5\

0% 0%

Younger pa \(;\(\'a Older patient

Long n.c of Vascular disease

gg&‘ g@p Classical IHD risk factors
RN m{giﬂ ria Little proteinuria

( e\l"
\*\\\la f'é- 1. Spectrum of diabetic kidney disease with classical dia-
0\69 etic nephropathy as exemplified with proteinuria and other
micro-vascular complications on the left and a macro-vascular

CKD variant on the right.

Hill, Fogarty. J Renal Care 2012
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Il declino del GFR nel DM2 non e solo legato all’eta....

Figure 6 Schematic representation of the expected decline in
GFR with age and a proposed accelerated decline in GFR that is
not accompanied by a significant increase in AER that occurs o;,\’é‘
after the onset of type 2 diabetes over and above that expected \0©
with age alone O\
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Diabetic chronic kidney disease Maclsaac and Jerums

Current Opinion in Nephrology and
Hypertension 2011, 20:246-257



Prevalenza di Low GFR senza MAU nel DCCT/EDIC

Diabetic chronic kidney disease Maclsaac and Jerums

Figure 4 The proportion of patients with type 1 diabetes with normalbuminuria, microalbuminuria or macroalbuminuria and a

sustained eGFR less than 60 ml/min/1.73m? in the DCCT and EDIC study
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DCCT, Diabetes Control and Complications Trial; EDIC, Epidemiology of Diabetes Interventions and Complications; eGFR, estimated glomerular
filtration rate. Reproduced with permission from [37°%].

Molitch ME, Steffes M, Sun W, ef al. Development and progression of renal
insufficiency with and without albuminuria in adults with type 1 diabetes in
the diabetes control and complications trial and the epidemiclogy of dia-
betes interventions and complications study. Diabetes Care 2010; 33:

1536-1543.

Current Opinion in Nephrology and
Hypertension 2011, 20:246-257
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Molecular mechanisms of diabetic kidney disease
Kimberly Reidy,*? Hyun Mi Kang,! Thomas Hostetter,? and Katalin Susztak!
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Figure 1

Pathological lesions of DKD. The normal healthy glomerulus includes afferent arteriolas, capillary loops, endothelial cells, basement membrane,
podocytes, parietal epithelial cells, and tubule epithelial cells and is impermeable to albumin. In contrast, the diabetic glomerulus displays arte-
rial hyalinosis, mesangial expansion, collagen deposition, basement membrane thickening, podocyte loss and hypertrophy, albuminuria, tubular
epithelial atrophy, accumulation of activated myofibroblasts and matrix, influx of inflammatory cells, and capillary rarefaction. Also shown are a
normal healthy human glomerular section and a Kidney section from a sample with DKD (PAS stained). Criginal maanification, =400,

The Journal of Clinical Investigation  httpy//www.jcorg  Volume 124 Mumber&  June 2014



Nonproteinuric Diabetes-Associated Nephropathy in the
Cohen Rat Model of Type 2 Diabetes

Chana Yagil,! Adiel Barak,” David Ben-Dor,” Eliezer Rosenmann,' Joel Bernheim,*
Mordechai Rosner,” Yael Segev,® Sarah Weksler-Zangen,” Itamar Raz,® and Yoram Yagil!

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.

O©C "y ebs CDr
\ﬁ:&tro ictographs (x4,000) of representative kidney sections of CDs
?‘ '\Q( 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

Hematoxylin and eosin (H&E) and PAS stains of 2- to for 3 months.

3-um sections of kidneys (x400) from CDs and CDr fed
diabetogenic diet for 3 months.

Diabetes 2005; 54:1487-1496
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summary. microalbuminuric NIDDM patients are
sttucturally belerogeneous with less than one third @
having “typical” diabetic nephropathology. The pres- 06
ence of both “typical™ and “atypical” patterns 01
nal pathology was associated with worse rm,

control, suggesting that Inpcrglvc&em éﬁl
different patterns of renal injury | I@[)
compared to vounger [DDM p ogia
(1996) 39: 1569-1576] Q2 dG(%

%
G
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M h an n O d I V e r S e Fig. 1. A Glomeruli from a patient in category C I Glomerular
- - . structure is near normal with minimal mesangial expansion

(PAS). B Glomerulus from a patient in category C LI, with

I eS I O n I I Sto I O I C h e well-established diabetic nephropathology. Diffuse mesangial
expansion. advanced arteriolar hyalinosis and mild interstitial

fibrosis are present (PAS). C Glomerulus [rom a patent in
category C I (a). with near normal glomerular structure and
tubular basement membrane thickening, tubular atrophy and
severe interstitial fibrosis (PAS). D Glomerulus from a patient
in category C III (b). with mild mesangial expansion and se-
vere arteriolar hyalinosis, affecting both afferent and efferent
glomerular arterioles {PAS). E Glomeruli from a patient in
category C I1I (c). Glomerular structure is near normal in one
glomerulus, while the adjacent shows global glomerular sclero-
sis (PAS)




'CKD in diabetes: diabetic Kidney
disease versus nondiabetic
kidney disease
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Diagnosis of diabetic kidney disease: state of the

art and future perspective
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Figure 2| From albuminuria to personalized treatment.
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Cardiovascular (CV) mortality risk increases with declining

renal function

NHANES Il 1988-2000

o

0 Mmacro- Micro-  Normal
albuminuria albuminuria

*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.



MAU e lowGFR sono associati in
modo INDIPENDENTE all’'incidenza di

ORIGINAL ARTICLE
eventi CVD nel DM1

The Presence and Severity of Chronic Kidney Disease
Predicts All-Cause Mortality in Type 1 Diabetes

Per-Henrik Groop,' Merlin C. Thomas,” John L. Moran,* Johan Wadén,' Lena M. Tlmrn \0\
Ville-Petteri Mikinen,'> Milla Rosengard-Biirlund,'> Markku Sal'a]lEIIll[),l “ Kustaa I—g } 5
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FIG. 1. Survival plots showing Cox-adjusted survival of individuals with

CONCLUSIONS—An independent graded association was ob- type 1 diabetes from the FinnDiane study, stratified for the presence and

seN'ed_beF\veen the presence and severity Olf k-l.dl_"ey d.lsegse and severity of albuminuria (A4), estimated GFR (B), and the presence and
mortality in a large contemporary cohort of individuals with type severity of retinopathy () at baseline. All figures are adjusted for age;
1 diabetes. These findings highlight the clinical and public health sex; duration of diabetes; body habitus; the presence and extent of macro-
importance of chronic kidney disease and its prevention in the and microvascular complications; glyeemie, lipid, and blood pressure

control; and drug management. The latter figure () is not adjusted for
the presence and severity of nephropathy, as discussed in the text.

management of type 1 diabetes. Diabetes 58:1651-1658, 2009




Regression of albuminuria and its association with
incident cardiovascular outcomes and mortality in

type 1 diabetes: the FinnDiane

Jansson FJ, Forsblom C, Harjutsalo V, Thorn LM, Wadén J, Elonen N, Ahola Ade\o\

Saraheimo M, Groop PH; FinnDiane Study Group. Study.
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Albuminuria and Kidney Function Independently Predict
Cardiovascular and Renal Outcomes in Diabetes

Toshiharu Ninomiya,* Vlado Perkovic,* Bastiaan E. de Galan *T Sophia Zoungas,*
Avinesh Pillai,* Meg Jardine,* Anushka Patel * Alan Cass,* Bruce Neal,* Neil Poulter,®
Carl-Erik Mogensen,® Mark Cocvper,I Michel Marre,m Bryan Williams,** Pavel Hamet, T
Giuseppe Mancia,** Mark Woodward,*$5 Stephen MacMahon,* and John Chalmers,*
on behalf of the ADVANCE Collaborative Group
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ADVANCE STUDY

MAU e lowGFR sono associati in
modo INDIPENDENTE all’incidenza di

eventi CVD nel DM2
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Cardiovascular and Metabolic Risk
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Cardiovascular and Metabeolic Risk
O RIGIMNAL ARTICLE

Diverging Association of Reduced N
Glomgru ar Filtration Rate and RIACK:
Albuminuria With Coronaryand ¢,
Noncoronary Events in Patients %&\@\“
Type 2 Diabetes M%oo\ o

The Renal Insufficiency And CardlDvasc,ularegw?\@rl‘r@ﬁmﬂcm [talian
Multicenter Study ~0° A\%G\
< ?\\)‘O" g@"

ANxa Souint, ub' 3 Mauko CiaNageLL, MD° 'ﬁblc 3—Logistic regression analysis of coronary (N = 2,405), cerebrovascular
Guuserre Pesno, Mp Fraxcesco Axpreozzl, MD &P‘ Q\G(N - 1.298), heral (N = 894) ts with CKD phenot ¢
Enzo Bowora, D’ ANTONID MNICoLL ru \ \(\ or periphera cvents wi Phenotypes as covariates
Crecitih FONDELLL, MD Giuserre Puc
Enanuera Osi, mn’ FOR THE \1&%"”‘ [g(ed‘“” Coronary Cerebrovascular Peripheral
Maura Arosio, mp” : é a(: L \{%\Q RIACE) Variable events events events
Roperto TREVISAN, MD i (.m.q _
Monica VEpovato, mp® (‘3\'6 Age (1 year) 1.020 (1.014-1.026)  1.030 (1.022-1.038) 1.013 (1.004-1.021)
eQ‘b \\G(e Male sex 2129 (1906-2379) 116 (1.02-133)  1.23(1.04-1.45)
aQ (\ CKD phenotype
\\\\l oS No CKD 1.0 1.0 1.0
% ? Stages 1-2 CKD 0901 (0.794-1.022) 1.41 (1.20-1.65) 1.51(1.25-1.82)
@I@Qary events, N = 2,405, Nonalbumimnuric
stage =3 CKD 1514 (1.304-1.757) 122 (1.01_1.48) 1,40 (1.11-1.76)
i CerebrovaSCUIar, N =1,298, Albuminuric stage
. =3 CKD 1.270(1.083-1.490) 1.69 (1.40-2.00) 1.88 (1.52-2.34)
* Peripheral, N = 894 Cerebrovascular events 2,472 (2.156-2.834) 2.51 (2.19-2.87)  2.77 (2.37-323)
Peripheral events 2.702 (2.300-3.167) 375 (3.17-4.44 381 (3.21-4.51)

Results are presented as OR (95% CI). Variables excluded: HbA, ., BMI. OHA, oral hypoglycemic agent.

Diageres CARE, VOLUME 35, January 2012
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| Fattori di rischio CVD sono associati alla DKD
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Low eGFR e
MAU
differente

Kidney dysfunction and related cardiovascular risk
factors among patients with type 2 diabetes

set di fattori
di rischic
C\Vi

Salvatore De Cosmo', Maria Chiara Rossi’, Fabio Pellegrini’, Giuseppe Lucisano’, Simonetta B:

Sandro Gentile®, Antonio Ceriello®, Giuseppina Russo’, Antonio Nicolucci®, Carlo Giorda®,

Francesca Viazzi, Roberto Pontremoli’ and the AMD-Annals Study Group

5@}93\60@ d traditional diabetic and

Table 3. Results of multivariate logistic regression anmalysis (backward models) showing the relationship between t
cardiovascular fsk factors. Reference category for all were patients with normoalbuminuria and ¢GFR > 60 mL/minpt .

Dependent variables

Low «GFE normal Albvsainoria noe mal sGFR Low «GFR and albumimsria

albumi naria

Independent variables OR

Age (by 1 year) 1.12 L -4 (G “ Lo 1.01—1.01 112 1.12-1.13
DEP (by 5 mmHg) 097 "{I-_'El 0.9 \Q 1.04 1.03-1.05 NS M5

SBP (by 5 mmHg) 0.98 II}‘B"'\ 1.03 1.02-1.03 1.04 1.04—-1.05
Total cholesterol (by 10 mg/dL) 1.04 ??\ ’a LO7 1.05 1.04-1.06 107 104—-1.10
HDL-C (by 5 mg/dL) {%’ O‘\g}ﬁl'«" 095 095 0,940,065 088 0.86—0.89
LDL-C (by 10 mg/dL) O\\} 0.93_0.98 095 0.940.96 0.94 0.91-0.96
Triglycerides (by 10 mgfdL) = . 1.03 1.02-1.03
B (b 1 by 3o é‘s}i* Fenotipo Low eGFR associato con: o P
Druration of diabetes (by 1 year) ‘a\a \6 1.01 102 1.01-1.02
HbAle (by 1%) 6 q@‘e 0.06 .. 097 0.95_1.00
Males versus fﬂndﬂaqﬂ (\oe 0.69 Sesso femminile, non fumatore, 152 121,63
Smokers ( yes v 1] 0.54 H 1 122 1.11-1.34
Dm%ﬂm@%dwl ? e anziano, lunga dqra’_[a malattia, debole o amt
Oral @@ insulin versus diet 1.09 0 nessuna associazione con 201 1.70-2.39
Insulddversus diet 206 . . 559 4. 746,59
Use of antihypertensive drogs 160 retlnopatla € HbAlC 267 2.34-3.05
Use of ACE inhibitors andfor ARBs 1.24 TT3 =137 3% T 5T 2 1.24 1.12-1.36
Use of stating 110 LO3-1.17 NS NS 1.17 1.09-1.25
Retinopat by M5 NS5 141 1.35-1.49 1.64 1.52-1.77

OR, odds ratio; 95% CI, 95% confidence of intervals; DED, diabetic kidney disease; eGFR, estimated glomerular filtration rate; BMI, body mass index; HbAle, glycated
haemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood presswre; DBP, diastolic blood pressure; ACE,
angiotensin converting eneyme; ARBs, angiotensin receptor blockers.

De Cosmo, Russo, et al, Nephrol Dial Transplant 2014
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Distribuzione della popolazione divisa per S€SS0O in relazione alla
presenza di MAU e di riduzione del GFR (%)
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Kidney dysfunction and related cardiovascular risk

factors among patients with type 2 diabetes 415.346 soggetti con diagnosi di diabete di tipo 2 (DM2)

sono stati visti nel corso dell’anno 2009.

Salvatore De Cosmo', Maria Chiara Rossi’, Fabio Pellegrini®, Giuseppe Lucisano’, Simonetta Bacci',

Sandro Gentile’, Antonio Ceriello’, Giuseppina Russo, Antonio Nicolucci’, Carlo Giorda®, I datl raCCOItI medlante ca rte"a CIInlca Informatlzzata €
Francesca Viazzi', Roberto Pontremoli” and the AMD-Annals Study Group costituzione del File Dati AMD.




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 \o@\a’

Groop DMSc, On Behalf of the FinnDiane Study Group ‘ \Oe’\o
5 0\
A\

.

Materials and Methods
The study included 4410 people with T1D from the Fin%}a@%be\i@\l\}phropathy

Fl n n Dl an e Study (FinnDiane), divided by DN status, and a contnadpop %ﬁf& of 12434 people
Qi F@ nationwide health

without diabetes. CVD events were identified fr\ @hp

registries. Cumulative incidences for CAI%@&:’S&Q \@ere calculated and

standardized incidence ratios (SIRS),%\\Q@E el%['@'\ %ed between participants with T1D
S

and the control group,stratifieg gq‘BD and sex.
e 50(\\‘6
Results 0%606 2O
The cumulative incidence rates of gAD?ang@Yroke were similar in men and women

within different nephropathy Q@Sg&'\ﬁ\% standardized incidence ratios for CAD was 7.5
(95% confidence intervalé\g@ 0%3802\) 17.2 (95% CI 14.9-19.5) in women and 5.3 (95% CI

4.7-5.9) in men. NG e
The SIR for strogg( agéé\?) (95% CI 4.3-5.5), similar in men and women,
\\Z ‘\GG\‘

Conclusign€ oo ¢
Altt@aﬁ% 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
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Cardiovascular and all-cause mortality in patients with type 2 diabetes
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MAU e lowGFR sono associati in
modo INDIPENDENTE all’'incidenza di

eventi CVD nel DM2, con un peso
diverso in uomini e donne

Aims: To determine the effect of CKD and CKD stage

jes on

according to eGFR and albuminuria ca@&
ra 5-year

all-cause and cardiovascular morta

mellitus in the MADIABETES Cohort Study: Association with chronic follow-up, 6\0
kidney disease 0\
o-Fort *"“*, Francisco Javier San Andrés-Rebollo ¢, Carmen de Burgos-Lunar "
s-Herranz *®, Enrique Carrillo-de-Santa-Pau ', Rosa Maria Chico-Moraleja 2, Methods: PrOSp @tudy of 3443
cia ', Ana Lopez-de-Andrés " outpatients %\/ ‘é Wbetes mellitus.
selo P, On behalf of MADIABETES Group P e V’(?ah
co¢ \a\\a
A2 O
Table 4 \_'3 e 2
Hazanl ratios for allcause mortality for CKD at baseline and albuminuria (Model 1) and CKD risk rlﬂ«e@) \q (
A For the overall sample (n = 3407). ~0O © A\ SV
Variables ()\3‘3“ . DQQ - aHR* (95% a) pvalue
Maodel 1 CKD at baseling, Yo . With Jﬁ&@l 114 mg/dl (pS0) 1.72 (1.39-2.13) <01
$ 6 L C =135 mgdl (p7s) 2.11 (161-2.76) <001
?\ (\ ith LD C =153 mu/dl (poo) 359 (2.03-6.36) <10
Albuminuria, Yes (ref no) ~ ? 123 (094-1.61) 013
o> 003
B, Stratified by gender (men, n = n; g\@&m\%\i@}
I = f
QQ& w:. (ref. no) 1.44 (1.07-1.93) 0o
\’\»\\l ria, Yes (ref no) 128 (091-181) 0.16
0\'3Q CKD at baseline, Y [rof. no) 195 (143-267) =001
Albuminuria, Yes (refl no) 114 (0771 80) 0.56

Conclusions: CKD at baseline is an independent risk factor for all-cause and cardiovascular mortality in the overall
cohort, men and women, or in primary and secondary prevention of coronary heart disease. Albuminuria is an
independent risk factor for all-cause and cardiovascular mortality only in primary prevention.
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Serum Uric Acid_and Risk of CKD in Type 2 Diabetes

Salvatore De Cosmao, Francesca Viazzi, Antonio Pacilli, Carlo Giorda, Antonio Ceriello, Sandro Gentile,
Giuseppina Russo, Maria C. Rossi, Antonio Nicolucci, Pietro Guida, Daniel Feig, Richard J. Johnson,
Roberto Pontremoli, and the AMD-Annals Study Group
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Figure 1. | The graded relationship of serum uric acid (SUA) with the development of incident low eGFR and albuminuriain type 2 diabetes.
Odds ratios (ORs) with their 95% confidence intervals (95% Cls) for eGFR <60 or <45 ml/min per 1.73 m® and albuminuria onset by sex-
specific quintile of serum uric acid adjusted for baseline eGFR. The first serum uric acid quintile was considered as reference category.

De Cosmo, Russo,et al, CJASN 2015
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Plasma Triglycerides and HDL-C

Levels Predict the Development
of Diabetic Kidney Disease

Giuseppina T. Russo,
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Figure 1—A: DKD incidence according to baseline TG =150 mg/dL. B: DKDincidence according to
baseline HDL-C (<40 mg/dL in men; <<50 mg/dL in women).
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Fig 1. Adjusted risk of CKD Stages 1-2 (Panel A), CKD Stages 3-5 nonalbuminuric (Panel B) and CKD
Stages 3~5 albuminuric (Panel C) (OR [95% Cl]) according to deciles of triglyceride levels in subjects
without (o) and with (*) statin treatment. ORs are adjusted for age, male gender, smoking status, diabetes
duration, HbA ., BMI, HDL and LDL cholesterol, hypertension, and blockade of the renin-angictensin system.
Significant at * P<0.0001, T Patleast<0.01, § Patleast<0.05.

doi:10.1371/journal.pone.0125512.g001
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Adjusted event rates for the primary outcome by cumulative

burden of microvascular disease and established risk factor goals
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Prevalence and progression of subclinical atherosclerosis in patients with
chronic kidney disease and diabetes

Ana Palanca, Per-Henrik Groop etal.

ABSTRACT 200

. \o°
Background and aims 0
This study aims to analyze the prevalence and progression of subclinical ather, Q@@%rq@ﬁ\n CKD patients

oo

with and without diabetes. \’\9 5\6
NS
Methods 600 \6\\6
We included data from CKD patients with and without diabetes free\lér rg\ﬁbus cardiovascular events from the
NEFRONA cohort. Patients underwent baseline and 24- mo ‘up carotid and femoral ultrasound
examinations. Multivariable models were used to asse%{]h% c@qﬁfbutlon of diabetes to the presence and
plague progression. < ?\\3 eQ?
Results &P* 6\6
A total of 419 patients with diabe 133@@\N|thout diabetes were included.
At baseline, the proportion of pat aque was higher among diabetic patients (81.4% vs. 64.1%,
p <0.001).

Diabetic patients mor au ﬂly%ad more than two vascular territories with plaque (64.4% vs. 48.4%, p <0.001).
ultivariable anal gl@ n |€sﬁfed that plague at baseline was significantly associated with age, gender, smoking and
renal rg;laaé@%\\ént tﬁ@rapy (RRT) in the non-diabetic patients,

but o ith 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 plague 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.
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Microangiopathy is independently associated with

presence, severity and composition of carotid

atherosclerosis in type 2 diabetes

S. Vigili de Kreutzenberg®*, A. Coracina?, A. Volpi®, G.P. Fadini®
A.C. Frigo®, G. Guarneri®, A. Tiengo?, A, Avogaro*®

Abstract Background and aims: Common mechanisms for the development of micro- and
macroangiopathic diabetic complications have been suggested. We aimed to cross-sectionally
investigate strength and characteristics of the association between carotid atherosclerosis and
microangiopathy in type 2 diabetic patients.

(CP) type and degree of stenosis were evaluated by ultrasound, along with the detegmindtion
of anthropometric parameters, HbA1lc, lipid profile, assessment of diabetic FE\ y and
nephropathy, in 662 consecutive patients with type 2 diabetes me llt tients yadr
divided according to high/low cIMT, presence/absence of CP and of, athy a é6§§pk-
athy. Patients with CP were older, more prevalently males, pa@ﬁrs ha diabetes
duration, significantly lower HDL cholesterol and more pr isch rt dlsease (all
p < 0.05) as compared to those with cIMT < 1 mm. Mi &glopi re more prevalent in
patients with CP than in those without. At mﬁ\@l m gression, factors indepen-
dently associated with the presence of CP ge, p HDL cholesterol, retinopathy
and retinopathy plus nephropathy. i@ 1 cant ndent correlation of CP stenosis with
stage of retinopathy and nept}a was lnally, echolucent CPs were associated with
a lower prevalence of p v r% ga\hy than CP containing calcium deposits.
Conclusion: In T2D @ opathy,? or in combination with nephropathy, is independently
associated d severitv of microangiopathv correlates with severitv of carotid
atheroscl hese observations, together with the different prevalence of proliferative
retinopathy according to CP types, point to possible common pathogenic mechanisms in micro-
and macrovascular complications.

0o

Methods and results: Common carotid artery intima—media thickness (cIMT), carotid pl qu& L
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The distribution of Agatston scores stratified by the presence and severity of
complication.
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EGFR and ACR values according to the burden of

coronary atherosclerosis.
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Vascular complications in diabetes: old messages, new thoughts \D-

Josephine M. Forbes '~ - Amelia K. Fotheringham '

Fig. 1 Schematic representation of the pathways to diabetes complica-
tions discussed in this review and how they fit into current paradigms.

Environment

Susceptibility to diabetes complications is driven by a combination of Therapy to
environmental factors (e.g. diet, lifestyle, microbiota, pathogen exposure) prevent
and genetic programming. With diabetes onset, many changes occur that disease?
are thought to be pathological, including involvement of pathways that
have been explored recently and are highlighted in this review. These —_—
include the following changes to the microbiome, potentially affecting Hﬁ?ﬁ "' =1
substrate delivery and utilisation, gastrointestinal inflammation and per- e i |
meability, release of intestinal toxins, neuroendocrine signalling and the pmu r
immune system; aberrant energy utilisation, substrate delivery and nutri- 5B L
ent flux, which can alter the metabolic pathways utilised by tissues af- E 17 -
fected by complications; mitochondrial dys function in the form of mito- B D ‘o,
chondrial fission and fusion, decreased biogenesis, aberrant energy 3 \‘ ‘-r" :B.
utilisation and delivery and, potentially, ROS generation; epigenetic % .g'
changes, which alter the regulation of genes associated with patholog \“\. 1 @ :
pathways. All these factors are likely to be exacerbated by the pi g\ 1 % 1
comorbidities (obesity, raised blood pressure, dyslipida a‘ 3‘% 1al U 13,
dysfunction), initiating a downstream cascade of ml pa E '3 1
ultimately resulting in microvascular and macr @llar Ng( g : :
These pathways include post-translation catl forma Post-translational Inflammation Gene
tion, oxidation of proteins and 11p1dx3§ﬁ & mmation and -‘-“— : 1
immune dysregulation (in, in 1“ mato-ry cytokines, — - 1 :
chemoattractant molec immune cell infiltration), AGESR;I‘:;""“ Mitsehondial Tmfg"“?s T 7
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Importance of risk factors in CVD in Diabetes
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|sk Fac! edlctmg Death from Any Cause, Acute Myocardial Infarction, Stroke,
ean Failure amon Patlents with Type 2 Diabetes, with or without Preexisting Conditions.

The est ined relative risk (i.e., relative importance) shows the strength of the association for various
risk-facto anables (with values outside the target ranges) for predicting death (Panel A), acute myocardial infarc-
tion (Panel B), stroke (Panel C, facing page), and hospitalization for heart failure (Panel D, facing page) among pa-
tients with type 2 diabetes. Results were obtained from the first imputed data set; there were no significant differ-
ences between the sets. The analysis was restricted to patients with type 2 diabetes. We constructed a Cox hazard
model for each outcome, which included every predictor. We then constructed a separate Cox model for each pre-
dictor and permutated covariables from each of these Cox models to estimate the explained relative risk (R?).

R? was generated by developed applications for the Cox model and is bounded between 0 and 1. Risk factors show-
ing a clear and substantial R measure, as compared with other adjacent predictors, are considered to be relevant.
Full definitions of the risk factors and the values that were considered to be outside the target ranges are provided
in the Supplementary Appendix. The body-mass index is the weight in kilograms divided by the square of the height
in meters. LDL denotes low-density lipoprotein, and GFR glomerular filtration rate.
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