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Diabetes significantly increases the risk of
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Every 6 seconds, 1 person dies from diabetes-related compggﬁlons
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. Internann?@a‘betes Federation. Diabetes Atlas, 5th ed. www.diabetesatlas.org (accessed June 2012). Estimated based on mortality data.;
Adapted from CDC. National Diabetes Fact Sheet, 2011. http://www.cdc.gov/diabetes/pubs/estimates11.htm#12 (accessed June 2011);

3 Fong DS et al. Diab Care 2004;27(suppl 1).S84—87.



> Le complicanze microvascolari colpiscono i piccoli \(\%sll\e coTprendono
. - - . e WO \
retinopatia, nefropatia e neuropatia dlabetlche,@ \\'b\\ R
\ .
\& SN
o
> Queste complicanze pongono un canc&%onm%q@‘@ole sul paziente e,
dato che il numero di persone e;‘é% dlaI@te di tipo 2 continua ad

aumentare, anche uno sforzq-om?escentgé‘ulle risorse sanitarie.
%

> Il diabete e oggi la @9@2& pruaaf‘la dei nuovi casi di cecita nelle persone
trai20ei 74 %(m(} ed egm@hhe la causa principale di insufficienza renale
termlnaleQ&ESRD)bcplu del 60% dei pazienti diabetici e affetto da




> La nefropatia diabetica € una complicanza cronkqg\qflel di gbete la cui
patogenesi rientra nei danni del mlcrocwc\gl% (mmrgé‘}ngmpaua) che

costituiscono il quadro clinico della “smgsgine o%t&&@}enale”
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AV ’é
> Il 40% circa dei diabetici di tlpé)oi' ed il Q@‘QO% dei diabetici di tipo 2 e
)
affetto da nefropatia dlabe,t;ﬁ:% ,&6\%
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> In Italia la percegw(gle di ,g[ﬁbetlm tra i1 pazienti affetti da insufficienza
renale termgzé?e é pa@‘ﬂil 119%. Tra questi la percentuale di diabetici di
tipo Z&ngl 67° &c,cﬁlella dei diabetici di tipo 1 é del 33%.
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Adjusted ESRD incident rates, by primary diagnosis, & diabetes in the

general population O
e
Incident rates in the ESRD population S
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Incident ESF@%atients; rates adjusted for age, gender, & race. Data on the prevalence of diabetes in the general population obtained
from the CDC'’s Behavioral Risk Factor Surveillance System, at www.cdc.gov/brfss.



Renal Dysfunction is Common in US Patlent§<><z\">
with T2DM \fo@e

> 30 l ,?h‘ta mlssmg

[0 CKD stage 3

B CKD stage 4/5

-
Approx@aely 48%(& patients with T2DM show signs of CKD*
o
N &°

CKD = %@ﬁc kldne%d@base, T2DM = type 2 diabetes mellitus

@9 onU Qget\& from 1462 patients aged 220 yrs with T2DM who participated in the Fourth
Natlonal H_,Sa and Nutrition Examination Survey (NHANES IV) from 1999 to 2004.
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Koro CE, et al. Clin Ther. 2009;31:2608-2617.



L'esordio clinico della nefropatia e caratterizzato daIIQO\Cﬁrecoce

o
comparsa di moderata albuminuria. 0\?’

Il dosaggio della microalbuminuria puo esse\lg&\esegt@& secondo

2

2 \

diverse modalita: ae’ @9\6
%O N2

1) lo standard di riferimento ¢ la ve,go)é?ta di Qb*&ezmne di albumina

>°
(AER, Albumin ExcretlonQRgte) gu‘e campioni con raccolta
\)

temporizzata, espressa‘o?come ri:hcrogramml di albumina/24 h

WO 4
(mg/24 h); \O‘g X

&° A

&

2) puo gﬁ‘ére gﬂ%sso come tasso di escrezione temporizzato
Q@

(TAI%@ su cgl@nplom di urine raccolte durante la notte (4 h) ed

espresqm\i?\ Hg/min;



o
3) per una piu rapida valutazione, puo essere ut(;lﬁzata, nel
campione estemporaneo, la concentrazione di mgsé% deIl\aIbumma

urinaria espressa come milligrammi di al.@u hina 3@} litro, cioé

2
concentrazione urinaria di albumina (n\gﬂﬁ @\6@
6\'
\’b
e@\) @’é
4) per correggere le varlgz?bnl dgu‘lllte all'equilibrio dei fluidi

>° f<>
corporei, tale concgrﬁazmngz@ normalmente riferita alla
\
concentrazione ,Sld@ creaz;\lgﬂna urinaria in forma di rapporto

S
aIbumma/chga'fmma @%\)resso come milligrammi di albumina per
gramn'lgx\ °di cmg’tmma quindi microalbuminuria del rapporto

alﬁnmlna\(écveatlnma urinario (RACU o ACR) (mg/g).
?
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Escrezione urinaria di albumina ‘Q‘O
Categoria Raccolta spot

(mg/g o pg/mg
creatinina)

. O
Albuminuria normale <10 (uomini); O'()’t% ‘ @‘5\ <10
<15 (donne) \\’b% ‘6\\'@\\6
Albuminuria <25 (uomini); \)\96 10-19 10-29
alta-normale <35 (donne) 066 ‘“e\@
Microalbuminuria 30-29985’{.\6 6\90‘\ 20-199 30-299
Macroalbuminuria ‘0@90 Q‘@Q’O >200 >300
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AMD-SID - Standard italiani per la cura del diabete mellito 2014
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Stadi della malattia renale cronica \ 2™ 3\

| Stadio Descrizione ‘
1 Danno renale* con GFR normale o aum%ﬁt\) "D
& A
5 Danno renale* con GFR o\ \&\ 50.89
lievemente ridottg\\\@ 69‘5
) <
3a Riduzione del GFRf\\IiG\fé-modergtée 45-59
S )
3b Riduzione del\é%ﬁ mode(rgﬁ@‘severa 30-45
4 Seyetiduzione & GFR 15-29
@P@@‘B g\
3 \rblﬁsufﬁcien@f}%nale terminale <15 o dialisi
* |l danno renale & deﬁn'g@%‘balla prese@?%ii albuminuria, anormalita del sedimento urinario, ematochimiche,
anatomnpatologicha@&% gli esan@@ﬁumentali.
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AMD-SID - Standard italiani per la cura del diabete mellito 2014



La storia naturale della nefropatia diabetica
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Fattori di rischio

A
6\0\6\9
: ‘0\’30
> Sesso maschile A
X o o
> Razza R\ (\fb\\
6\6\6 é\d
>  Controllo metabolico 0O NG
6\\6 \6{\9
i 2 S
>  Ipertensione Oeo\i‘ e@@
o " @ o
> Familiarita %@%\\ 6\90
O 2
: ©) @2

>  Genetica O %\Q

>  Fumo gqeﬁ?garet@‘\

> Qp@slste%;aodl altre complicanze macro/micro vascolari

U%\\

\@Q \)0
\®) “e@




DCCT >
Relationship of HbA,_ to Risk of Microvascular Compligzitions
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Skyler. Endocrinol Metab Clin. 1996;25:243-254



\O(SJ\@’
o
WO
OV
66\
Patients with type 2 diabetes (n =1:I&%i£r \\@l\
- \ ‘\6
o o>
| QOU‘ SO
7/ . \\‘-‘
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Shichiri M et al. Diabetes Care 23 (Suppl. 2):B21-B29, 2000




The Kumamoto Study: Relationship between the rate of worsening of
nephropathy and glycemic control indexes expressed as HbAlc, FBG . @nd 2-h
postprandial blood glucose concentration in the combined ort

( per 100 patient.years )
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Shichiri M et al. Diabetes Care 23 (Suppl. 2):B21-B29, 2000



Microvascular Endpoints
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15 37% decrease per 1% decrement in HbAlc 0\?30@
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UKPDS 35. BMJ 2000; 321: 405-12



Incidence of microvascular outcomes by quintiles of baseline HbA1lc: results of
the Outcome Reduction with an Initial Glargine Intervention (ORI@IF) trial
(@)

HbA Fifth | O\Qp P (Trend)
1st 2nd 3rd 4th
\'0\“\‘606 \\’(}<\
In the entire study population <\ X
y pop ov@ &
N 2462 2484 2453&%0 248%@0 2485 N/A
HbA1c range <b.7 9.7-6.2 6@% 6516\?4 >74 N/A
Composite 442 (18.0%) 465 (18.72 093%01 20@@5 55? (22.4%) 671 (27.0%) <.0001
Albuminuria 395 (16.0%) 4155@??% 44&?8 0%) 492 (19.8%) 585 (23.5%) <.0001
. (@ (@g
Renal Failure 9 (0. 40/@9\0 2(050Q" " 7(0.3%)  18(0.7%) 31(1.2%) <000t
Retinal Therapy 1%@5% gw\) 9%) 32(1.3%) 35(1.4%) 61(2.5%)  <.0001
'b
Creatinine Doublinge® 45 (1. 8@ (1.7%) 42(1.7%) 41(1.6%) 57(2.3%)  0.2736
N &9\
Worsenmg Q%ummurla c@ory (i.e. from normoalbuminuria to either microalbuminuria or clinical proteinuria, or from
micro ur|a to cI| roteinuria).
Renal failure: renal\li ement therapy, and death due to renal failure.
o
Q¢

The ORIGIN trial investigators. Diabetologia 57:1325-1331, 2014



Are conditions which precede d@ﬁétes lga‘é are not associated

with poor glycemic cont(\oal assocda‘f’ed with increased risk of
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The Framingham Heart Study: The odds of developing CKD by glycemlc
category e\

e\o

(&5®\8 2.79-7.90)

4,69

OR

IFG or IGT New T2DM Known T2DM
Q° glucase (n=704) (n=82) (n=110)

Fox CS et al. Diabetes Care 28:2436—2440, 2005



NHANES III: fully adjustedtT odds ratios of CKD by glycemic catg:.gory

O"
tAdjusted for age, race-ethnicity, sex, body mass index, physical inactivity, current cigarette smoking, ‘a\%&ohol consumption
0
’0
A\
'b\\ S
3 . \ (95°/o (%9—3 62)
O\
0 \\6@
2,5 ,o\\'b 6\’0 2,40
N )
2 66 \Z
- 4 . (@g{, CI 0.97—2@1\?
o A
1,5 o !
O°
1 - )X N
’0\6
N\
0,5 O(\Q
(\6

0+ <\'\ sAQ I T

‘ Q(ﬂormal fasting glucose IFG New T2DM
04 ?}q(}?=4589) (n=2008) (n=750)

PEN

Muntner P et al. Ann Epidemiol 14:686—695, 2004
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Brownlee M. Nature 414: 813-820, 2001



Consequences of hyperglycaemia-induced activation og\BKC

oF
)
Ko
Hyperglycaemia 6\
@
Y N \\Q . {\@\\(b"
ADAG e° O

-

A NAD(P)H oxidases

AROS
Blood-fiow Vascular p:rnez Lility Vascular Pro-inflammatory Multiple
abn wnalities Angingenesis occlusion gene expression effects

\J N®

e (2
Figurea@\}%equences of yp Ty&%‘nia-induced activation of protein kinase C endothelin-1 (ET-1), vascular endathelial growth factor (VEGF), transforming growth
“Hyperglycaemia iﬂ@@@iac}rlglﬁeml (DAG) content, which activates PKC, factor-B (TGF-@) and plasminogen activator inhibitor-1 (PAI-1), and by activating

Q%rilythe B-a

cnnsequenng@

Q¢

forms. Activation of PKC has a number of pathogenic NF-B and NAD(P)H oxidases.
ecting expression of endothelial nitric oxide synthetase (eNOS),

Brownlee M. Nature 414: 813-820, 2001



Increased glucose metabolism through the hexosamine pathway

enhances intracellular O-linked glycosylation

Glucose

1

}—) Glucose = Gluc-6-P = Fruc-sdb\e

0\?’
-{GFAT)

glutam‘;ﬁ'gélctose-&phosphate
‘X @midotransferase
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O-GlcNacylation is increased in carotid plaques from dlal%etlc
subjects o
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Federici M et al. Circulation 106:466-472, 2002
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Storia naturale della nefropatia diabetica e
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Diffuse and nodular glomerulosclerosis in diabetic nephrqgathy

A\

N
xO
\Oe




Capillary
lumen ,




Advanced Diabetic Glomerulosclerosis




Category C I: Normal or near normal renal structure.
Very mild mesangial expansion, tubulo-interstitial changes or\@g@ériolar
hyalinosis in any combination ‘ @e\o
\

Fioretto P et al. Diabetologia (1996) 39: 1569-1576



Fioretto P et al. Diabetologia (1996) 39: 1569-1576



Category C III): Atypical patterns of renal injury.
Tubular atrophy, tubular basement membrane thickening.@fd
reduplication and interstitial fibrosis (tubulo-interstiti sions)

Al
{ -

Fioretto P et al. Diabetologia (1996) 39: 1569-1576



Category C III): Atypical patterns of renal injury.
Advanced arteriolar hyalinosis affecting both afferent and efferent Qﬁ‘ierular

arterioles commonly associated with atherosclerosis of Iarggeg\ essels
\

Fioretto P et al. Diabetologia (1996) 39: 1569-1576



Category C III): Atypical patterns of renal injury.
Global glomerular sclerosis (>25%) in the presence of abseq&@ﬁ' mild
mesangial expansion @e\o

\* ‘\ Glomerular
\ ‘ﬁ‘\ |

\Q‘ %tructure near
normal

A

Fioretto P et al. Diabetologia (1996) 39: 1569-1576



Stadi evolutivi della nefropatia diabetica

s o
A\Y

. .- . .. O
Stadio Clinica Alterazioni renahi®
I - Iperfiltrazione 1 UAE revers. ipertrofia glomerulare
(diagnosi) T GFR T pressioqui%?raglo‘laﬁrulare
= P.A. G O
X2 O
. N ;
II - Nefropatia silente = UAE normo ’%qS’essore\\
=0T GFR . A volugl(@\ﬂlesangiale
— \C§
= P.A. O@@\) | A@’é
III - Nefropatia incipiente | T UAE @\&o oﬂ\‘ﬁ spessore GBM
. . N\ S .
(a 5-10 aa da diagnosi) = GFR® ,&6‘ ™  volume mesangiale
01;% T P.A. e
@\ %\‘Q
IV - Nefropatia concj\grﬂ?ta ™ WAE macro ™1 spessore GBM
(a 10-20 aa da digghosi 6@\%\ GFR T11 volume mesangiale
a progressi ariabi{sﬁe T P.A. obliterazione parte glomeruli
c}‘\\*r‘) Qe‘% con ipertrofia glomeruli residui
\ -{j\ﬂgufficiq@z‘é(}enale T UAE obliterazione glomerulare
(a 25-3Q @ada diagnosi) |44 GFR generalizzata
Q© M P.A.




Caratteristiche della nefropatia diabetica o

AL
fa“é‘
0\
Diabete di tipo 2 ‘te d| tino. I
Insorgenza subdola. Puo manifestarsi in e Insorgefiza prog \éa con passaggio da
qualsiasi stadio un@go all'm@
NI

La presenza di microalbuminuria predice
l'insorgenza di insufficienza renale

avanzata nel 20% dei pz. 60
Q
L'ipertesione arteriosa puo prece > Q\
I'insorgenza di nefropatia (80% I pz. C.?‘
con microalbuminuria). . \Z
N &®

40-50% con nefropatlé%aplenteb\Q
presentano retmo a. (\Q\

Elevata pre\@@%za di ag(@patologle renali

x® “La pres /2a di microalbuminuria predice

I'ins@fgenza di insufficienza renale
8\& zata nell’80% dei pz.

Ipertensione arteriosa si presenta dopo
lo stadio III.

>85% con nefropatia incipiente
presentano retinopatia.

Bassa prevalenza di altre patologie renali

('“fe;m“\'\)?‘) R \@&6\ (infezioni).
oQ R
0\0 e(@ \J
\
?




Diagnosi di Nefropatia Diabetica

X O\O\J

> E' fortemente sospetto di essere mmroalbummuncg(i?n paziente
che presenti su un campione di urme ran gﬁ} un_ rapporto
urinario di albumina/creatinina rg}\'ﬁ:g/m,g\fo 0O una
concentrazione di albumina >20mg/| e]tfé urine del
?
mattino. A Q\\,& 6\@\\
&
> In tutti i pazienti che presengaﬁ\’o ano(;}m%hta di tali parametri, é

necessario procedere g{lﬁ ﬁ:a urinaria temporizzata
notturna delle urme -6 dell @ﬁl ore in almeno tre diverse
occasioni nell’ arc%\ re-seifmesi per il calcolo della velocita di
escrezione deI,LaT!bumlng\ﬁllbumm escretion rate - AER).

@(@ (\Q\
> Escluder@@& preg&ﬁza di infezioni urinarie.
\\\“ RN
>§§Rtrollgd@ fundus oculi per la presenza di retinopatia.

e\
et Q)
<




Diagnosi di Nefropatia Diabetica -
S

N\

<
Y
0\

Misurazione della clearance renale della Cﬁ 'fmlna mhe indice
attendibile del volume di filtrazione glom@ﬁl areég@

NG
Valutazione del filtrato glomerul%@? GFR &%dlante sostanze che
filtrano liberamente a Ilvellg@ omer e e che non vengono
riassorbite o escrete a Ilveg{&tubulgdé

» Misurazione deglb\cé?ettrokl e%Na,K Ca,P), azotemia, uricemia,
proteine totall 02 2e°
2 g\‘\
o

> Esame u@?\% cor(tpfeto e urinocoltura.

D S

Q 6\ (\‘bﬁ
0\@ (6\)
K\Z
%

Q@




Diagnosi differenziale con altre nefropatie

N\
7
s
%
> Assenza di retinopatia. \&\90’0 @™
- \ ‘\6
OO O
i i e \
» Ematuria (micro e macro). %00\ \\6@6
6\\'& \6{\’0
» Improvviso deterlorameg&é dellg@fanzmne renale
(oliguria-anuria). . °° o
%66 6\
> Febbre, dolorg\ﬁ?sede\{séﬁale.
P e
N N
(@Q (\@
2 ° &°
o el
o 2
Q\QQ 6\)0
et
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Questo testo & disponibile, in forma elettronica e interattiva, presso il w edi .
riferimento: www.standarditaliani.it, raggiungibile anche dai web IAMD e il%{\

R\ XN
B. SCREENING E TRATTAMENTO DEL\%AQQEFR{QR@?LI'IA DIABETICA
Q\ '\6\
)
RACCOMANDAZIONI e@\i\") @?
Raccomandazioni generali X o\ﬂ@
Tutti gli individui con nefropatia di Ica dev@@ essere considerati a elevato rischio di
eventi cardiovascolari e dovreblgyo esser%oﬁattati per ridurre tale rischio, attraverso un
intervento mirato a correggere) i fattmq@ﬁ rischio.
(Livello della proval |, Fg@& della (r\gﬁ:%mandazinne A)
\X . O\
4 O
Ottimizzare il co nso gli @ﬂ(co per ridurre il rischio e/o rallentare la progressione della
nefropatia. . Q@Q &°
(LivellﬂQgéﬁa prova “Forza della raccomandazione A)
. QO
O O
\%) “e@
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Screening e stadiazione \0
Eseguire annualmente un test per valutare I'escrezione renale di ; ina ed ‘gscludere la

presenza di microalbuminuria: nei diabetici tipo 1 con durata dgpdiabete = @nni, in tutti i
diabetici tipo 2 iniziando alla diagnosi di diabete e nelle don n\%\@iabetiche(é@%ravidanza.
(Livello della prova VI, Forza della rat:t:t:nmamt:l:_-lzit:me:@)O W2
N4 N\
La creatinina sierica dovrebbe essere misura %\an%ualmenéeﬁa\ tutti gli adulti con diabete
indipendentemente dal grado d'escrezione LE ria di gll%qmina. La creatinina sierica da sola
non dovrebbe essere usata come mis&@ della fL@XT‘onalité renale, ma piuttosto essere
utilizzata per stimare la velocita di fikg@%one gIDr@eﬁllare per eseguire una stadiazione della
malattia. O Q2
: .o < :
(Livello della prova VI, For@@e la racgdﬂﬁandazmne B)
& \S

La valutazione della 'a’é%cité di{@@%one glomerulare va eseguita almeno una volta 'anno
nei pazienti no ﬁbuminug’@, piu spesso nei pazienti microalbuminurici o portatori di
nefropatia c mata. O

. S

i

(Livelloo prova M@‘Forza della raccomandazione B)

‘\@Q \)06
Do@aggio d @iealbuminuria e stima del filtrato glomerulare dovrebbero essere integrati nello
screening, diagnosi e monitoraggio dei soggetti con nefropatia diabetica.
(LiveIB ella prova VI, Forza della raccomandazione A)
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Reversal of lesions in the native kidneys of type 1 diabetic patients with long-
term (10 years) normoglycemia following successful pancreas tranQBJﬁitation

A 33-Year-Old woman with 17 Years’ Duration at the Time of Tran

- "l " -~ ? "\_\ -"_' - T t
7 ‘ .
: l‘ 'l

5 years after transplantation 10 years after transplantation

Fioretto P et al. N Engl J Med 339:69-75, 1998



Reversal of lesions in the native kidneys of type 1 diabetic patients with long-
term (10 years) normoglycemia following successful pancreas tranQB@h‘tation

N
A 31-Year-Old woman with 27 Years’ Duration at the Time of Trans ation

war. ~ B f" "e 1 2 =
o s -

10 years after transplantation

Fioretto P et al. N Engl J Med 339:69-75, 1998



Reversal of lesions in the native kidneys of type 1 diabetic patients with long-
term (10 years) normoglycemia following successful pancreas transERJﬁitation

Glomerular Basement Membrane (nm)
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Fioretto P et al. N Engl J Med 339:69-75, 1998



Reversal of lesions in the native kidneys of type 1 diabetic patients with long-
term (10 years) normoglycemia following successful pancreas transERJﬁitation

e
O\
Mesangial fractional volume Mesangial-Matrix gr\ nal volume
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\a
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Fioretto P et al. N Engl J Med 339:69-75, 1998
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Ottimizzare il controllo pressorio per ridurre il rischio efg\@glentar@@ progressione della
nefropatia. % NG
(Livello della prova |, Forza della raccomandaz;gﬁ\\; A) 6{\
6\) ’0

Ottimizzare il controllo degli altri fattori dl rags%%lo I|p|qu¢é|mo ) per rallentare la progressione
della nefropatia. \60
(Livello della prova |, Forza dell‘%\m%camang)az one B)

O
Nei pazienti con nefropatlaggzsnclamal‘,%@ac’pporto proteico con la dieta dovrebbe essere pari a
0,8 g/kg/die. Un’ ultenckr:gf‘hduzmn 0,8 g/kg/die) puo essere utile nel rallentare il declino

del filtrato glomer GFR)drPpazienti che mostrano una tendenza alla progressione del
danno nonost f@ IDtt|m| lone del controllo glicemico e pressorio e I'uso di ACE-inibitori
e/o ARB. (\\
(Lwe%qa@ella provaq(ﬁ Forza della raccomandazione B)

fo“@

?6



Microvascular Endpoints

Hazard ratio

P=0.0001

110 120 130 140 150 160 170

e
O Updated mean systolic blood pressure

UKPDS 36. BMJ 321: 412-19, 2000



Afferent arteriole

Efferent arteriole

Angiotensin '-.“

N
o\
@ Nd
o) 2
A'II block@de: _ g:;zmerular pressure

@ (VGFR)

Proteinuria



Randomized controlled trials that have investigated the effects of RAAS
blockade at the various stages of progression of diabetic nephrgfp‘g’ihy

O
2
O
&
BENEDICT (n=1,204) ADVANCE (n=11,140) W QRENA ¢n=1,513)
ROADMAP (n=4,447) : N\ JRNT (n=1,715)
RASS (n=285) Xk SORIENT (n=577)
CJOO \\o@
A o\
Diabetes RMA2 (nz390) | 5O
INNOVATION.89=527) | ¢,

Normoalbuminurie

Roscioni, S. S. et al. Nat. Rev. Nephrol. 2013
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Terapia \\909 N
| pazienti con micro- o macroalbuminuria devono essere tra %on A‘ %@’ﬁ%itori o ARB a
prescindere dai loro livelli pressori. Tali farmaci sono contr@@&mati In danza.
(Livello della prova |, Forza della raccomandazione ﬁ N4

I I

Sebbene non esistano adeguati confronti dwgﬁﬁ' tra ACg@n b|t0r| e ARB, vi sono trial a
supporto di ognuna delle seguenti aﬁerma%cfn? qQ

* Nei pazienti con diabete tipo %gﬁé}tensmr&%%ualaaa grado di albuminuria gli ACE-
inibitori rallentano la progregsione dell ropatia
(Livello della prova I,Cg\t:ﬁr a dellgqé&omandazione A)
& \6
* Neli paZ|ent| cQg\%habete \@% 2, Ipertensione e normoalbuminuria gli ACE-inibitori

riducono |I ID di sv@@ﬁaare mlcroalbummuna
(Lwel\pb&"a pr gq Forza della raccomandazione A)
SO 2\

| pazi $0<\00n diabete tipo 2, normotesi e microalbuminurici, gli ACE-inibitori
rlducoqa‘l rischio cardiovascolare.
(l?@@ﬁo della prova |, Forza della raccomandazione A)
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* Nei pazienti con diabete tipo 2, ipertensione e mlcroalbun\@}% sia g \%\’&CE -inibitori
\
>

che gli ARB rallentano la progressione a macroalbumin \%?&

W
(Livello della prova |, Forza della raccomandazm \6

* Nei pazienti con diabete tipo 2, ipertensio %'&\acroalbgﬂ‘%una e insufficienza renale

(creatininemia >1,5 mg/dl), gli ARB ralle o la prQ@r%ssmne della nefropatia.
(Livello della prova |, Forza della. r@&:omand@z%ne A)
@6
* Se una delle due classi nongotdllerata ebbe essere sostituita con l'altra.
(Livello della prova V@Eﬁ a dellq({)&ccomandazmne B)
’0\6
¢ Sesi uhhzzano{.ﬁ@\CE INi @&e o un ARB e opportuno controllare la funzione renale
e la potas & 1 2 §@t@nane dopo l'inizio del trattamento o dopo un aumento di
dosagg\\g% pcn enza annuale o piu ravvicinata in pazienti con funzione renale
ndc&@
O(bﬁ!ello d%la%rova VI, Forza della raccomandazione B)
fo“@

?6



Preventing Microalbuminuria in Type 2 DiabetesBergamo
Nephrologic Diabetes Complications Trial (BENED;@‘B‘?

. \?’\O

Trandolapril Trandolapril + Verapamil Placebo
Verapamil
N 301 30000 ° | 303 300
KO S
AV e’o
OQ ‘QQK
ECAY\
Microalb- 6% S 5% 11.9% 10%
uminuria O | «e®
N %\Q
POl
2) 2 eoﬂ\
\ N

2 &

SN @

o >
‘\@Q N\
%) N\

K\Z
(2

Ruggenenti et al. N Engl J Med 351:1941-51, 2004



Effects of a fixed combination of perindopril and indapamide

on macrovascular and microvascular outcomes in patie

pi¥’with

type 2 diabetes mellitus (the ADVANCE trial): Rengi‘events

N
\\9(\6 . rb{\'
Number of events 7&\\6 ‘ d{\’&\\
Favo&é\ Favoursc) Relative risk
Per-Ind Placebo ) . - o
(n=55569) (n=5571) \Ber-Ind Plapébo reduction (95% CI)
v \U\ -
Total renal events 1243 15g8$\® <+ 2 21% (15 to 27)*
C =)
New or worsening nephropathy 181 6s‘\\@216 ‘ %O(A“—-— 18% (-1 to 32)
%8 O

New microalbuminuria 1 1 219% (14 to 27

\O‘Qg\@ | Q(%@ -F- ( )

N 2@ S 05 1.0 2.0
(b\@ . (‘)\(\ Hazard ratio
> o
(@Q (\@
QQ \O
N °
SO @
O > *P=<0.01
Q\QQ 6\)0
et

Lancet 370: 82940, 2007



Angiotensin II Receptor Blockers in Type 2 Diabetics Wlth
Nephropathy Progression of Renal Insufﬁaencb(og\

&
5O n\’b\o
Primary Endp

Composite of do r@oﬂt:f serum, ‘\ Average
creatinine, age renila\\ Duration

dls@&, or dea(é/ \

N
0 N2
RENAAL Losartan 50-100 mg \\ra o BJE;&
S
c© 6‘
Irbesartan 150-30 Vs o
O )

placeb ane 5 G 4 20% (p=0.02)
IDNT 2.6 yrs

(n=1,715) Irbesartaly 50 3(%1939 1 23% (p=0.006)

Q@Amlodl‘gg?e p=5
0\
'b\v O(\v
*In qslﬁﬁmatlo ‘g:\ﬁygonventlonal antihypertensive therapy (excluding ACE inhibitors)
G‘
RENAA e Redu && of Endpoints in NIDDM with the Angiotensin II Antagonist Losartan Study
IDI@Q’ Irbes in Diabetic Nephropathy Trial
6
(&
Q@ Brenner BM, et al. N Engl J Med. 2001;345(12):861-869.

Lewis EJ, et al. N Engl J Med. 2001;345(12):851-860.



Angiotensin II Receptor Blockers in Type 2 Diabetics Progressmn

of Microalbuminuriat o3P
=
e
\V
Primary Outc‘@'g Burati
Devel ‘ ration
cllnfcve ;@g'wrla# (\@ @
e @
0
Irbesartan 152mg fg\@l« 399% QR%‘-O 080)
IRMA II vs placebo XD
" AV e’é 2 yrs
(n=550) Irbesartan 3,gmﬂ®g G
o)
vs placsbo* ad\é 70% (P<0.001)

O S
\O‘ %‘\Q(
o \Z
TAlbumin excretion rate of %Q&o 200 ug p inute in 2 of 3 consecutive, sterile, overnight urine samples

*Urinary albumin excr&@l rate >2(@Q§ per minute and at least 30% higher than baseline in at least 2
consecutive measmgfnents ‘\O

*In comblnatlaééﬁmth con%egﬁl“onal antihypertensive therapy (excluding ACE inhibitors)
Q N\
0\@ (6\)

IRMA II(E\L Irbesartan Microalbuminuria Type 2 Diabetes in Hypertensive Patients Study

Q@

Parving HH, et al. N Engl J Med. 2001;345(12):870-878.
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* |l doppio blocco del RAS puod essere considerato soltanto pe %azient'\gé‘}\ proteinuria
franca. Tuttavia, in questo caso, deve essere eseguito{@ﬁ}) strettc@i\%nitoraggio della
funzione renale e della potassiemia. Oo\e O
(Livello della prova V, Forza della raccomawcz’lone %\@\\6

@ »
* Per valutare sia la risposta alla t%@}a\}a sia aa%rogressione della malattia si

raccomanda una sorveglianza semeétrale delI@{ﬁ‘n|croalbuminuriaz’proteinuria.
(Livello della prova V, Forza g@ﬁ’a racco@zﬁﬁdazione B)

. R ) o\ | | . .

* Prendere in c:onader@%ne la @t}ﬂsulenza di un medico esperto in nefropatia
diabetica quando | SER & <B0¥l*min'*1,73 m? o se vi sono difficolta nella gestione
delle comorb'@t@ (ipertené \ne, alterazioni bilancio idro-elettrolitico, metabolismo
fosfo—calc'g@Qanemi‘a quando vi sia i1l sospetto di una nefropatia non diabetica. E’
nece; ia la con hza nefrologica quando il GFR & <30 ml*min~'+1,73 m™.
(Lé@@} o] della(\gr‘bva VI, Forza della raccomandazione B)

6\@ O
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DCCT: study design

Ch
N
‘ ‘o@\o
OV
,06\
Patients with type 1 diabetes (@\\ ‘\,&\\9'{\
= 1441) _Oc;\é‘@ @é\d\
@3‘% ‘6\@&\6
R A S
- - @6 S - - -
Primary prevention o {\sécondary intervention
(n = 726) oS0 &90 (n = 715)
\(5\0 Q@g@
Randon&i;@j3 | 6\@%\ Randomise
> \Q\(\
7 <
X ‘ :
Conv\g\@ﬁonal‘ Y‘Q\O?ntenswe Conventional Intensive
‘QQOQE \)(\@“

9) e@

~
PEN

DCCT: N Engl J Med 329:977-986, 1993



DCCT: treatment conditions

A\

0°7

0%
Ko\

Intensive group (n,o:é‘;?ll):

Conventional group (n = 730): ° Sl't']:::o?g.“\@ 'fref\g\’?hsma

* Aim: to avoid symptoms of g 3.9-@.@?11mol pefore meals; - <

hyper / hypoglycaemia 18,¥nmol/I meals;

1 or 2 insulin injections per day 7

e Daily self-monitoring 0660 °
¢ Initial diet and exercise 6’\\6
education =4 N
isi $° ¥ o
e Quarterly visits O \Q‘
& e .
@\6 . ‘\0 P
2 O(\Q
(@Q ‘ (\9
. QQ 6\0 °
oo N
B @
‘\QQ 0(\‘3 o
\®) \Z
K\Z
('b
Q@

2% 4.0 m¥i/1 at 03.00 a.m.;

HbA, 2< 6.5%

;O{a*g insulin injections / day or

insulin pump
> 4 daily blood glucose tests
Hospitalisation for initiation

Comprehensive education
programme

Frequent dietary instructions
Monthly clinic visits

DCCT: N Engl J Med 329:977-986, 1993



DCCT: intensive therapy significantly reduced and maintained {bAlc

X0
. 0%
= Intensive  \0
11 Conventiongb\
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- \ . {\6
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DCCT: N Engl J Med 329:977-986, 1993



DCCT: intensive therapy reduces microvascular complications ;.

OO
2
o)
O
A
"&(\6 &
] ] ] wD WO
Retinopathy: 76% reduction Mlcroalbuw\’}?ia*: 3®@eductlon
. e 6
%OO\ . @@
& ‘\’o\\
60 - — Intensive 30~ o>

’\E,‘ — Conventional

<

i) 40

o=

2

wid

)

a 20

<&
. d \ 0 ]
0o ‘;&\q@z‘ 4 "6 8 10 0 2 4 6 8 10
o> >
O‘\QQ 600 Years
(b“@( *urinary albumin excretion =40 mg per 24 hours
Q¢

Adapted from: N Engl J Med 329:977-986, 1993
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Sustained Effect of Intensive Tredtmerit

(e

of Type 1 Diabetes Mellit%gsé%nfo\\mﬁ%lopment
and Progression of Diabétic Néphropathy

S

The Epidemiology of Diahet€s Intefentions
and Complications (ERFE) S:tel(gd??

. Q‘g

['he Writing Team for the l)mluévd
Control and ('Inmpli('alim]s \@
Tl'ial/|‘1pi(|¢‘llli0|(‘;g}' of Diatiores

JAMA 290:2159-2167, 2003



Cumulative incidence of microalbuminuria, according to treatment

group: DCCT/EDIC study O
A
O
25- &
N Log-Rank P<.001 ‘?f&‘ R
S ™ el
O \Z SN
& CJOU . @@
S 15- \P VA
£ Conv§§yg@a rbé\d
(€D) 1 066 @(e
=10 . Q N
= O
IS 2 G
g OC\@ 6\ I
5 o) oS .
= .
3 6\0‘ Q‘ Intensive
&2
®Q‘ PO\ | | |
Q@‘ Oﬂ\g{ears Years Years Years
@Q@ \Oo@ 1-2 3-4 5-6 7-8
- ©
IO EDIC
O\’oQ e\\ﬁo. at Risk
(&Qe‘ Conventional 586 545 509 480

Qe( Intensive 626 609 586 576
JAMA 290:2159-2167, 2003



Cumulative incidence of an impaired glomerular filtration rate,

according to treatment group: DCCT/EDIC study .3
S\
- S
g B, SR o
= Risk reduction with intensive therapy: 50% (95% Ae-69)
L P=0.006 (\@ "X
&) \ . 'b\
Q. 10- OO . @
E S N4
“— Q\\(b C 'ﬁ@ntional s
5 Fbetes therapy |
v 6\)\0 pdRibetes therapy !
= e @ _—
Q @) ‘QQ -
S N ) -t
o 5- A\ .o picdl
= %86 6\9 L
S ‘(‘5\0 (egré T - Intensive
S \O £\ Q ¢ diab
= () A & iabetes
£ & \G% il therapy
\%@ 0 Nala =
2 ‘ﬂo\@_"# T T T 1
GQ ‘ (\% 5 10 15 20 25
‘ ‘Q’&Q (o\o Years since Randomization
Y @
0\ O~ No. at
9 Inte@sive therapy 711 704 634 672 619 108
o8&hventional 730 719 697 657 594 90

Q@‘ therapy
N Engl J Med 365:2366-76, 2011



Kumamoto study: treatment conditions %

hypoglycaemia
>FBG <140 mg/dL

e 1 or 2 daily injections ogf\\
intermediate- actln%ﬁfsulm

o@d

>

d
S e
o4 © S 2 ¢
A
(’b\ré {\Ci\(\@
Q(?,Q@ “\?.,- ©
‘\O
e e
o° >
’\@Q N\
\®) “e@
< o)

O

™
(OF
Conventional group Inte(@i\?e gro
e Aim: * Aim: ,\? 6{(&\\
>no symptoms of hyper- or éCP%G cloge)%o <140 mg/dL

r(>\\'~’*‘ > 2 Me <200 mg/dL

teHbA, <7.0%

96\1 bedtime injection of
intermediate-acting
insulin + meal-time
short-acting insulin

¢ Frequent self-monitoring
e Clinic visits every 2 weeks

Shichiri M et al. Diabetes Care 23 (Suppl. 2):B21-B29, 2000



Kumamoto Study: Risk reduction of nephropathy

3°
— Conventional @0\
) 20
— Intensive Q\
Nephropathy gpl'ﬁopath
Primary Prevention Sec@@ary Intg\w\entlon
40 - 2 \6\
\& S
30 O ©
o\
3%
20 - 66\
10 q®@
‘\AI_|—I: ' 529
0 - P=0.044
& o 1 2 3 4 5 6
0 1 2 @;& 4 \G 6
. ‘\(\6 Years
,b(%ears O(\g
e 2
Q‘ ‘O(\
RN &
S @
O o
Q\QQ G\)Q
et

Ohkubo Y, et al. Res Clin Pract 28:103-17, 1995



UKPDS, ACCORD, ADVANCE, and VADT

= - * 6.
Study Characteristics o)
v
UKPDS 33 | UKPDS 34 | ACCORD ADVANCb\"’ VADT
Protocol (\fo &
Characteristics " ,b\@ \'\rb‘\
A1C goals, % FPG <108 FPG <108 |<6.0vs 7.0- ,\@6 5 Vs bas\a}o' <6.0 (action if
(I vs S)2 mg/dL vs. best| mg/dL vs. 7.9 OO\ on | >6.5) vs planned
achievable FPG best 'b% g\ ines separation of 1.5
with diet alone| achievable fo\\ O
FPG with diet | 3@ 2
alone 06(5 N4
Protocol for |Sulfonylurea or|Metfor ‘?vs. | “file Multiple drugs | Multiple drugs in
glycemic insulin vs. diet | di one cgrugs in added to both arms
control alone Q\O e()@both arms gliclazide vs
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of other risk O d pres blood blood blood pressure intensive
factors\\QQ trlqb\ pressure trial | pressure trial treatment in
N and lipid both arms
PR 6&\9 trials
(bq@( aMedication rates for ACCORD are for any use during the study.
Q@( I = intensive glycemic control; S = standard glycemic control.

Turnbull FR, et al. Diabetologia 52:2288-2298, 2009




UKPDS, ACCORD, ADVANCE, and VADT

. 6’
Results @\QQ\
UKPDS 33 UKPDS 34 ACCORD ADVANC@\QV VADT
Outcomes D 6\
HbAlc 7.0 vs. 7.9% 7.4 vs. 8.0 6.5 vs. 7.3% Qﬁi‘vs 7. 50,8\\’0 > 6.9 vs. 8.4%
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Standard) G \
Definition 21 clinical 21 clinical Nonfat I‘E(f, ,g(@b‘a(scular Nonfatal M1,
of outcome endpoints endpoints no al plus nonfatal
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@6 death @ (nonfatal MI, death,
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a@ revascularizati
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UQ v\0<
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Coca SG et al. Arch Intern Med 172(10):761-769, 2012



Role of intensive glucose control in development of renal
endpoints in type 2 diabetes mellitus: Microalbumi x‘,gtnﬁ?la
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| / |7 ! , Risk Ratio ’%6\ \QSK Ratio
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ADVANCE'2 1318 5571 1434 5569 29 3 2 (0.86-0.98) 6\\ L]
Kumamoto®13 5 52 11 50 @ 0 44 (0.16- 1‘16{\ :
UKPDS 3316 368 2277 172 938 0 88 (0 ) bt
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Role of intensive glucose control in development of renal

endpoints in type 2 diabetes mellitus: Macroalbumi Mla
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Role of intensive glucose control in development of renal
endpoints in type 2 diabetes mellitus: end-stage renal d,i%ease
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[ 1 | Risk Ragj@ qh Rlsk Ratio
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UKPDS 33: Microvascular events (Retinopathy and nephrogathy)
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UKPDS 80: Extended effects of improved glycemic control in patients with
newly diagnosed type 2 diabetes- Microvascular Disease Hazard Rétio

(Photocoagulation, vitreous haemorrhage, renal failure) \OQ\O“’

Intensive (metformin) vs. Conventional glucosg&gntrol

_ ) .
14 Microvascular disease . \\’b\\ 7\
HR=0.71 X =0.84
1.24 p=0.19 ¥ \\®@p=°'3°
o N Q¥
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Holman R.R. et al. N Engl J Med 359:1577-1589, 2008



ORIGINAL INVESTIGATION

Long-term Effects of Metformin on Metabolism \og\@
and Microvascular and Macrovascular Dlsealseb‘oe
in Patients With Type 2 Diabetes Melhtusd\0

Hyperinsulinemia: the Outcome of its Metabo %@?%cts bgéME)
P \&@

O\ @9
\?»%0 A\

22 6\

The HR for the primaéab ende‘polnt an aggregate of
microvascular and mag@%ascu@vd\morbldlw and mortality,
was 0.92 (95% c1 Cgosﬂi 1, 1@;6%—0 33).

The HR?}(gor the \ge'éondary, microvascular endpoint was

1.04 (95%C1, 08¢ 1.44; P=0.43).
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Kooy A et al. Arch Intern Med 169:616-625, 2009



ORIGIN Factorial Design

N=12,537; 573 sites; 40 countries; 2 Comparisog}goé\o\oQ
,@6\0 -
Glargine ‘?\b\s\f’ta\mg@l‘eﬁ\\Ca re
Omega 3 FA* | Glargine + Omegad  ((@mega 3
Placebo Glargine ;I-'eda‘f%(éeg&@%\v Placebo

o \%o‘\\"'
Glargine (Lantus): ogeﬁ VS. segaﬁdard care

Omega 3 FA (Ogaﬁéoér): \géﬁl)le-blind; 1 cap/day*

((b\@ }\‘Q‘,\Q@
Recruitmehit: Sept ‘03 — Dec’05  Final Visit: Q4 2011

. \
_'Median{1QR) Follow-up: 6.2 y (5.8-6.6)
0’\’0\’ ﬁ@(6\)\
o

*Omacor contains EPA 465 mg & DHA 375 mg

ORIGIN Trial Investigators, N Engl J Med 367: 319-28, 2012
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Insulin glargine reduced the incidence of the primary micro-vascular
composite outcome in participants whose baseline HbAlc was =6. 4°{@@RIGIN

O\
: _ _ e
Time-to-event curves for the composite micro-vascula come*
O
RN
X \\@ \\@
064 patients with baseline HbAlc =6.4% 064  pgtients withgli&?ne HbA1c<6.4%
g 05-
=
8 0.4-
=
2937 HR0.90 [95% CI 0.81-0.99]
—é 0.2
= R
9 pas i
=
0 - 0
0 12 24 36 QU’ 48 60 @\‘qz 84 0 12 24 36 48 60 72 84
(months) . ACY Time (months)
Insulin glargine 3,212 3,124 2,622 25390( 44 1,716 386 Insulinglargine 2970 2915 2743 2529 2460 2372 1,693 353
Standardcare 3,135 3.040 @@ 2,508 ,é\ 2,316 1,633 352 Standardcare 3,058 3,001 2833 2654 2584 2483 1747 403
QQQ 6\0
) <«

Median fo@vcv' up of 6. Zé@ars

*Doubﬁ_j of serum qﬁmme, worsening of albuminuria, renal replacement therapy or death due to renal failure, or diabetic
retinopathy requ| etinal photocoagulation or vitrectomy.
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The ORIGIN trial investigators. Diabetologia 57:1325-1331, 2014



Serum concentration—time profiles of pioglitazone in subjects with normal
renal function, moderate renal impairment, and severe renal impajifient
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Budde K et al. British Journal of Clinical Pharmacology 55; 368-374,2003



Pioglitazone reduces urinary albumin excretion in renin-angiotensin system inhibitor-treated
type 2 diabetic patients with hypertension and microalbuminuria: the APRIMIa\g:udy
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Morikawa A et al. Clin Exp Nephrol 15:848-853, 2011



Proportional change in urine albumin-creatinine ratio in patients with baseline normo-
and/or microalbuminuria for the thiazolidinedione (TZD) versus control %:\gups

Q@

xﬁ\"
TZDs Control Mean Difference Mea @ﬁbrence
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% CI IV dom, 95% CI
Studies with Rosiglitazone
Lebovitz 2001 -17.84 34.8 287 3.6 397 132 13.1% -21.44 [-29.32, -13 &p(\ = a{\
Bakris 2003 23 582 57 -8 3641 64 114% -15.00[-32. 5.5
Bakris 2006 -22.7 51.5 204 -7.1 6784 185 125% -1560 [- 2( 7-3. 54] \6\1—
Davidson 2007 -17.2 393 121 6.2 465 124 12.7% -23.4 17 -12. 63 o=
Miyazaki 2007 -53.7 105 15 216 146 14 12 9% -84 61, -
Subtotal (95% CI) 684 519 62 7 2 [-54. 715\ <
Heterogeneity: Tau? = 730.96; Chi? = 102.48,df=4 (P <0, ‘l)s\l2 = 96% o >
Test for overall effect: Z =2.46 (P = 0.01) @) . Q@‘
N )
N e
Studies with Pioglitazone %8 o\
Aljabri 2004 -43.9 38.07 31 ‘ 45 BbQ% 8% -11.20 [-31.85, 9.55] -
Hanefeld 2004 -15 41.01 @@ 2 47. 9 13.2% -17.00 [-23.91, -10.09] .3
Matthews 2005 -10 388@ 17 6 4\@? 313 13.3% -16.00 [-22.52, -9.48] 2.
Subtotal (95% Cl) x> 667 664 37.3%-16.21 [-20.83, -11.59] 0
Heterogeneity: Tau? 2@00; Chi* = 0. 2@)@% 2(P=0.9); ?=0%
Test for overall %(QQZ 6.87 (P(@ 001)
6\
Total éa QG‘ 1351 1183 100.0% -24.78 [-39.59, -9. 96] <
enelty Tau@ 9.04; Chi? = 130.69, df = 7 (P < 0.001); I = 95% T PR TR, R
St for over (,@ect £=3.28(P=0.001) Favors TZDs Favors control
Test for sug‘g\roup differences: Chi? = 27.94, df =1 (P < 0.001), I?=96.4%

Sarafidis PA et al. Am J Kidney Dis 55:835-847, 2010





