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Natural history of type 2 s
diabetic nephropathy
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* Diagnosi appropriata @\gez@é&%ale}

Cardiovascular death

Diagnosis 2 years 9 years 10 years 20 years

" Altered renal haemodynamics. glomerular hyperfiltration
t Glomerular basement membrane thickening T, mesangial expansion T, microvascular changes +/-
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Quale tra le seguenti non e una indicazione assoluta alla blo%@a\o\
(O
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renale nel paziente diabetico 2 (ol
\0\\6(\‘6\’\6\\
‘\6@\‘?} >
a) recente insorgenza di proteinuria nefrosi\\g&asoc’é\d\\’a\\
AP
2% <@
d\)\' \\‘e(

b) rapido peggioramento della @ﬁS%@?gnale
?\?/&«\ A\ Q@g@
S
c) proteinuria nefro?\sd'gca?lb{@&ﬁeente con breve durata della malattia
diabetica 63\“* o™
6‘6&6 e\a\‘ :
R N . . : :
d).(@{ac? fq{d:ﬂj?nmurla in paziente con diabete mellito >10 anni con

g\av‘éet\ino%%tia diabetica
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psy in patlents W{%‘@&e&‘\ﬁa\\pooled meta-analysis
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Indications for renal biopsy in patients with diabetes. Joint position ) . cgﬁohgn%\ O s Tesar'. Anna Pisanc?. Wirn Van Bicsent
stgtement of ‘ the Italian Society of Nephrology and the Italian e XD’ &Eule@lﬁrng{) and Loreto Gesualdo' on behalf of the ERA-EDTA
Diabetes Society \) -l
Salvatore Di Paolo **, Marco Flurentmu ® Luca De NICL’:I|EI ®, Gianpaolo Rebul::ll O S ? mﬂ“ﬂ“ for renal biopsy in patients with diabetes. dies on
Loreto Gesualdo *°, Federica Barutta |, Andrea Natali & " Giuseppe Penno =’ .& NDRD
ik Lm |agn-:15t|c definition in all patients with clinical suspicion of > values
Paola Fioretto Gluseppe Pugliese ~"' on behalf of the Italian Society ut’ '&: Q NDRD for the presence of one or more of the following features: 7 met>-
and the Italian Diabetes Society laini
glomerular changes (class Z), other glomerulionepnritides superimposed on diabetc gig @osm - Diabetic disease duration <5 Years {Il'l ty‘[.'!.‘_" 1 dI-EI]}E‘t-E‘S}I, _::):;gu;?
or glomerulonephritides without the presence of diabetic glomerulosclerosis (cl %‘Q ou |cant - Absence of diabetic l'-E'tiI'lﬂp«Elthy [pill'ﬂﬂl.llill’ly in ty’[}E‘ 1
differences were found for class 2 (detected in 15% and 16% of patients from he C ctlvely} the . . 1 ¢
frequency of the other two classes was strongly biased by the biopsy pok s 1 was Q‘I 9% and 51% of diabetes }+ ence o
cases, and class 3 in 57% and 33% of cases from CRPs and the CUP, e tl'\nelyr er, class 3a was more - Rapi.d onset and pmgmsgiﬂn of albuminura or sudden onset %, 3 to
common (67%) in the CUP, and class 3b (78%) in CRPs. Our findin expl ng data from the literature of nephrotic ndrome-: ely. IgA
and the influence that type of adopted biopsy policy may an epid ical evaluatlnn This study helps . P . & . . . . PV for
clarify the frequency of renal changes in patlents w dlabe su gesu more extensive use of renal - Rilpld decline of renal function {GFR] with or without fidence
biopsy to obtain reliable prognostic indication a ratl peutlc approach. El":H.ll'[]il'lLll'iEl.} d 19.7%
€ 2002 by the National Kidney Foundation, - . . nbining
(e \‘e( - Pre:sen-::e _ﬂf hemrla (dysmorphic erythrocytes); ). Meta.
2 Q \G - Active urine sediment; luration
%\’\_\\l e ( - Clinical suspicion of other nephropathies (e.g., wvasculitis, NDRD,
QO ? amyloidosis); oD ﬁﬂ
0\6 - Positivity for markers of other systemic diseases (e.g., ANCA, xq cr.

ANA, dsDNA, low complement factors, cryoglobulinemia).
Prognostic evaluation in selected patients with clinical suspicion ith dia-
of DN. 1ses and

ification
according to individual factors is needed for selecting patients
who might benefit from biopsy.
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Effect of intensive glucose lowering treatment on renal events

ACCORD ADVANCE UKPDS VADT
HbA1c 1,01 0,72 -0,66 116 o\ @5\6
eventi 0,95 0,86 0,75 ‘500\‘ d\\@‘@
microvascolari 6\\’5 A\
maggiori AN L of
eventi renali* - 0,79 >- = A\ 2o 0,62 -
incidenza 079085 | 031\ (of%7 0,71 0,90 (0,85-0,96)
di microalbuminuria Q@ \C, Q\Q
incidenza D&@@ 0(@(\ ¥ 0,66 0,64 -
di ma{:malbumlnun“\P\ ‘\0(\6
raddoppio d@iéﬁh Jeos | 115 0,26 1
di cra%' \o e
o\ \‘G@ (0,98-1,08)
‘ \&\\“g@g o8 095092 | 0,64 0,73 0,63
S (2
()'\QQO *?umra nefropatia o progressione della nefropatia.
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Intensive glucose control and Outcomes

,\O\og\
UKPDS ADVANCE ACCORD VADT ‘ 0‘\3‘06
(n=3,867) |(n=11,140)| (n=10,251) | (n=1,791) ,ad\ R\
[ T—— \9&- \‘\6\ ‘\d\\,‘a\\
Disease Progression L XD T= NG
| _-——6‘@@*“@,;‘0\\\6 '
Duration of AN\
| 0 8 100\ s
diabetes (yr) e(\)\'\,\a (\\fje (3
Mean baseline G
7.1 1509 &8 9.4
I::bi"—'\.'lﬂ (%) < 4,\\@0(%66
ean baseline @ ;
FPG (mmol/l) B'D?\o"f\\.\ i &° 9.7 11.4
Mean age (yr) \ P?‘%%e P 66 62 60
Micro 5P Qo \!@6\&[: v = =
ME@S@( A(G\a \I,: — /[\ —

LR N
Og;\’\\\‘aggﬁg’ared with UKPDS, which enrolled newly diagnosed patients,

0\@9 recent trials have enrolled high-risk patient populations: longer
duration of disease, older age, and more severe hyperglycemia



Effects of Intensive Control of Glycemia on
Clinical Kidney Outcomes in Type 2 Diabetes \og\
Patients Compared with Standard Control A 0“6

Meta-Analysis

(gltiarmacology
00\ a\\a

< Gli studi disponibili concordano nel rlcg{@asc,g cBun effetto dei
trattamenti farmacologici sulla albugajt}br@\\x@ﬁentre e assai dubbio

I'impatto favorevole sulla CW %%[ﬁénte manifesta

< Il controllo glicemicq J\m%(ﬁ'rsau\g@@embra ridurre solo la mortalita da
uremia termlna O O(\g\‘\

o Probabll,grm%edaoprogressmne da CKD a ESRD e indipendente

daéqab?]tr@k? glicemico, una volta che si sia instaurato il danno
\,\\\‘aﬁ’qrga%o

()\69 o ?noltre al progredire della CKD Il trattamento intensivo si associa

ad incremento di rischio di Ipoglicemia
Herrera-Gomez F, 2017



Intensive glucose control, CKD and CV Qutcomes

Proportion of event-free
participants

Cardicvascular maoriality
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In high-r&@b%t’i\ents with type
\Ila\q'gsbéf\%b\\ﬂlél and moderate

‘(6\\%5@5\3 associated  with
(o)

Increased cardiovascular risk.

Intensive glycemic control

significantly increases the risk

of cardiovascular and all-
cause mortality in  this
population.

Papademetriou V, Kidney Int
2015
(ACCORD Study Group)



ACCORD, ADVANCE, and VADT Trials were unable to show a significant impa%gcﬂi'
glycemic control on CV events. These trials included patients with a long durag@a\g the

disease, and with previous unsatisfactory glycemic control. Chrongzd\&gQ@ure to

hyperglycemia may cause a kind of negative metabolic memory,‘a\Qg{\ﬂ%r\g{s@\\reduce the
potential impact of good glycemic control. C;\e\a W 2
SOV, 2
6\\0 6%\

. : . : ; S . : :
The UKPDS which recruited only subjects with ngquy’ﬁg{\gﬁésed diabetes and without prior
CV events. In these patients, early achie g@ﬁt g@l)?cemic control translated into a long-

term reduction of the risk of micro- @\@V}]ag@ﬁg(?cular complications.
o 400
@ Q\
This observation supBQﬁtE‘gh\%@(e)d for early and appropriate treatment of hyperglycemia

and associated (r;g@é}\ggiq@igsturbances (positive “glycemic legacy”).
e0? e
"\]QQ( '\06\‘
Thiési‘ho@@‘t}e feasible now through the selection of individual targets and personalized
O&armacologic treatments. In doing so, the potential risks of intensive treatment might then
be avoided.



Treatment goal Personalization

Controllo piu stretto Controllo standard Controllo meno intensivo ,abe

6.0% . (\9 \\a '\\'
g2,
Pazianti motivati, aderenti alle terapie, educati Pazienti non motivati, n pltehiti, non 3 \
allautocontrollo domiciliare, con eccellente capacité ~ allautocontrollo dﬂm%un sca% Citd
di gestionz della malattia, con forte rete assistenziala di gestiona della ma{%‘ ragile @ nziale
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CONTROLLO PRESSORIO: Prevenzione Terziaria

ONo AHT A ACE-I = D@Q%\ Q@K@'x (T
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Jeet

icggﬁ\hu farmaci utilizzati, rallenta

il d@&&o del filtrato glomerulare
(PREVENZIONE TERZIARIA) e, forse, la

progressione da Micro- a Macro-
Albuminuria (PREVENZ.SECONDARIA)

r'qu&o indipendentemente
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Gli inibitori del Sistema Renina Angiotensina

B
S : : : : Qo®
impiegati nelle varie fasi della nefropatia N

: : N
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ORIGINAL ARTICLE

Preventing Microalbuminuria in Type 2 Diabetes

Piero Ruggenenti, M.D., Anna Fassi, M.D., Anelja Parvanova llieva, M.D., Simona Bruno, M.D., llian Petrov lliev, M.D., Varusca Brusegan,

M.D., Nadia Rubis, R.N., Giulia Gherardi, R.N., Federica Arnoldi, R.N., Maria Ganeva, Stat.Sci.D., Bogdan Ene-lordache, Eng.D., Flavio
Gaspari, Ph.D., et al., for the Bergamo Nephrologic Diabetes Complications Trial (BENEDICT) Investigators

1204 subjects
randomly assigned to receive at least three years of treatment
with

(sustained-release formulation, 180 mg per day),
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The NEW ENGLAND TOURNAL of MEDICINE
MARCH 10, 2011

ORIGINAL ARTICLE ‘ 0‘\0‘0
\

Olmesartan for the Delay or Preven\(mﬁ\ §2
of Microalbuminuria in Type %ﬁ?@a&@

Hermann Haller, M.D., Sadayoshi Ito, M.D., @@% @1‘@%20 Jr., M.D.,

Andrzej Januszewicz, M.D., Shigehiro |<ataﬁgé D , Jan Menne, M. D
Albert Mimran, M.D., TDHJ Rab @I@ QT%?CD Eberhard Ritz, M.D.,

Luis M. Ruilope, M.D., Largﬂ MRS0 emd Giancarlo Viberti, M.D.,
for r|a| |nueat|0?tor3

0 Randomized, dc%\ls(tﬂ“eQb %\lal

a 4447 N% alggh%{\nurlc T2DM patients, eGFR: 84.9+17.2 mL/min/1.73 m?

a (3{ sg{\mﬁ?m mg once daily or placebo for a median of 3.2 years.
O\QQO%\\E ?&‘get blood pressure less than 130/80 mm Hg.

d Primary outcome was the time to the first onset of microalbuminuria.



0.22

Hazard ratio, 0.77 (95% Cl, 0.63-0.94)
0.204 P=0.01 in confirmatory analysis
Risk reduction in favor of almesartan, 23% g‘\a‘

0.18- \O\
0.16 Placebo 6\0\ .
e e

014+

0.12+

.10

008+

006

0.0

Cumulative Propartion of Patients with Microalbuminuria

002

s

66

(@ﬁ: at n.
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‘ Geﬂlh 2139 2076 2004 1887 1787 1685 1592 1308 699 49
WO T
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O?*nesartan was associated with a delayed onset of microalbuminuria. The
higher rate of fatal cardiovascular events with olmesartan among patients
with preexisting coronary heart disease is of concern

O\QQO



Lowering Blood Pressure Reduces Renal Events in

Type 2 Diabetes ADVANCE Study &O\Og\a'
.2 \0C
11.140 pts eGFR<60 ml/min 19% MacroAlbum. 3.5% 6\0\6‘
10 ' @(\6 : 6\\6‘\\
Patients were randomly & g ;a\\.a\\ é\é\\'
assigned to fixed ‘i—;- Oc;\e\‘ 6\\6@
combination perindopril- ® 8- \\@6 5‘\6\\ +
indapamide or placebo € \\aa C 2 *
3 ] eOM ‘\\‘ﬁ *
- A Xe
-§ {\?"O g‘aéi
During a mean follow-up of 4.3 yr, active $ A0
treatment reduced the risk for renal events ?\O 5 6\%:
by 21% (P < 0.0001), which was driven bb\(‘, O(\QE\
reduced risks for developing O(\
microalbuminuria and macro I.gd}?mq S 4 ; . . . , . ,
(both P <0.003). A 6\6 100 110 120 130 140 150 160 170
(69 e\le( Achieved systolic blood pressure (mmHg)
\\\ @ (\0 Median systolic blood
aQO% ? G pressure (mmHg) 106 116 125 135 144 154 168
0\ No. of person-
p
years 1431 4266 8974 11983 9138 4942 3470

JASN de Galan BE, 2009



Giovanni F.M. Strippoli, Maria Craig, Francesco P. Schena, and Jonathan C. Craig 0\0
\\
Study ACE dnhibitor Placebo/no trestment RR (random) Weight Q om)
or sub-category N niN 85% Cl % (\ \as |
01 Trials of patients with hypertension \St
Kvetny 2001 0/43 10/46 ¢ \6\3 \g @5 0.0 10.00, 0.84)
Ravid 1998 5/77 15/79 . 0.34 [0.13, 0.90]
HOPE 2000 18/1256 2471182 —u— 0.71 [0.39, 1.29)
Ruggenenti 2004 18/301 30/300 25.10 0.60 [0.34, 1.05]
Subtotal (35% C1) 1677 1607 59.59 0.52 [0.31, 0.88)
Total events: 41 (Treatment), 79 (Control)
Test for heterogeneity, Chi®= 463, df=3 (P =0.20),1*=351%
Tes foroverall effect: Z=246(F =001)
02 Trials of patients without hypertension &«
Tuominen 1998 0/13 ?gta 1.27 0.20 [0.01, 3.80]
EUCLID 1997 36/265 ?\O 49;2 G 39.14 0.73 [0.49, 1.09)
Subtotal (35% CI) zt 40.41 0.72 [0.49, 1.06)
Total events: 36 (Treatment), 51 (Cont (
Test for heterogeneity: Chi*=0.74, Id&%ﬁi .{\@%O
Test for overall effet: Z =166 (6\
Total (95% C 3\»6 \ \)'msss 13071885 C 4 > 100.00 0.60 [0.43, 0.84)
Total eventaéﬁ& @ (Sontrol)
Test for 20 df=5(P =029),1?=19.3%
\,&@ 295@ 0.003) o | | - |
S et 01 02 05 1 2 5 10

O\QQO

Antihypertensive Agents for Primary Prevention of
Diabetic Nephropathy

Favwours ACE+nhibitor  Favours placeboino treatment

ACEi e sviluppo di micro-/macro-alb in diabetici normoalb,

sia NORMOTESI che ipertesi



SARTANI: Prevenzione Secondaria

g\
. \0\0
Studio IRMA 2 Z
La regressione verso la n (@b% buminuria era
590 pz Tipo 2 RRR=70% pil frequente nel gr. ‘ramen‘ro con
Ipertesi con P<0.001 wbesar"ran 300 @é@ p=0,006) rispetto
Microalbuminuria 18 RRR=39% sia ai so \§\ con irbesartan 150
16 P=0.08 mg/ GS\é\ quelli frattati con placebo
14 6\@3
«50‘\

v 12
&= g’&
o~ 10 ‘ (G
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46’0‘

\o
S
SN e ‘\0 0
\QQO © Control 150 mg 300 mg
S, (n=201) (n=195) (n=194)
Irbesartan

Parving H-H, N Engl J Med 2001



Lowering Blood Pressure Reduces Renal Events in

Type 2 Diabetes \og\
02
| . OV
Table 4. Incidence of renal end points — y \'\6‘(\‘6 6\6\\‘@ 3\
) erindopril- Indapamide .
Enciieins (No. of Events/Patient [%)]) paceRe ‘\p\tam (&%\é}) P NNT
Progression of nephropathy 6OU\ d\ 6\\0
all renal events 1243/5569 (22.3) 1500@@%‘?26 9@ 0.79 (0.73 to 0.85) <0.0001 20
progression of =1 albuminuria stage 1179/5436 (21.7) 0.78 (0.72 to 0.84) <0.0001 18
new-onset microalbuminuria 1094/3995 (27. 4) %}J ‘I (33. 0) 0.79 (0.73 to 0.86) <0.0001 16
new-onset macroalbuminuria 114/5436 (2 3/5412 (3.0) 0.69 (0.54 to 0.88) 0.0027 97
patients with normoalbuminuria 25/3%%&. E %\Q 35/3991 (0.9) 0.71 (0.42 to 1.18) 0.1841 NA
patients with microalbuminuria %‘{@ 451 \G 128/1421 (9.0) 0.69 (0.52 to 0.91) 0.0074 32
doubling of serum creatinine >200 GO 5/ .0) 45/5571 (0.8) 1.21 (0.81 to 1.79) 0.3483 NA
wmol/L \“P\ ‘ (\e
end-stage kidney disease® 66 e(g\o 25/5569 (0.4) 21/5571 (0.4) 1.18 (0.66 to 2.11) 0.5736 NA
Regression of nephropathy (@\6 \3\!
regression of =1 a* nur@& 908/1638 (55.4) 816/1625 (50.2) 1.16 (1.06 to 1.28) 0.0017 19
regression to & b r|a 848/1638 (51.8) 745/1625 (45.8) 1.15(1.04 to 1.27) 0.0059 16
pahent&@ﬁh mi @‘bummuna 797/1441 (55.3) 698/1421 (49.1) 1.15(1.04 to 1.27) 0.0067 16
@N s with macroalbummuna 51/197 (25.9) 47/204 (23.0) 1.08 (0.72 to 1.60) 0.7146 NA

aNA, not applicable; NNT, number needed to treat to prevent one event of nephropathy progression or to promote one event of nephropathy regression over
PP p phropathy prog p phropatny reg
Syr.

bDefined as requirement of renal replacement therapy or renal death. JAS N de Galan BE, 2009



ACE-INIBITORI: Prevenzione Secondaria

‘\6‘
risk of progression from microalbuminuria to macroalbuminuria es\c)\cg
No of patients with event/total No of patients . 9\6\0
: - : Relative risk Weight Reti risk‘\'
Angmtenmn_cn_m_'ertlng Placebo or no treatment (random) 95% CI (%) @ndom) (‘.1
SRS N

Microalbuminuria to macr

Evidence exists that ACE inhibitors prevent ea@p@a@%

. \\6\‘@é\6\\v
ht

Relative risk

patients with diabetic nephropathy but %Q@g?:?l %\xﬁbnce for (random) 95% C!

AIIRASs

(o)

Muirhead 1999"°° e G X 50‘\ | 0.16 (0.02 to 1.44)
Tan 2002"%° The two classes of %{xﬁ% g@@iéalent effects on renal 3 0.57(0.18 t0 1.80)
; w38 w39 wh8
Parving 2001 outcomes ?\6 6\ Q‘ 3 0.50 (0.31t0 0.81)
Total (95% Cl) c\o \S 10 0.49 (0.321t0 0.75)
Test for heterogeneity: 2= O, \ '\(\6 . -
rectfor overall aftect ac3;  TPET @s@‘@ effec®®f ACE inhibitors and AIIRAs on
SUg@l é@é\‘ﬂgknmm owing to the lack of adequate head to
a(a\ﬁeé&aﬂals
ninna (@Q qe‘ HJdL T&iJ - d.JU WVodd (W11 W W3
dQMg&Q)PE_ zg@@ 104/552 127/587 1757 0.87 (0.69 to 1.10)
05\ ‘rota@s@%l) 1043 967 - 100.00  0.45(0.28 t0 0.71)
O\QQ Test for heterogeneity: %2=25.78, df=13, P=0.02, /°=49.6%
Test for overall effect: z=3.38, P=0.0007 01 02 05 1 9 5 10

Favours agent Favours placebo
i BIVL| strippol 6. F. . 200



Sartani: Prevenzione Terziaria nel DM Tipo 2

Proporzione di pazienti (%)

o)

STUDIO RENAAL

. 18.1/100 pt-yr
placebo . 15.9/100 oi-yr

OM Tipo 2. N=1513
* Creatinina basale media: 1.9 mg/dL

]
j * Macro-Albuminuria

125% Rischio sCrx2
128% Rischio ESRD
1 35% Proteinuria

24 36 48

Mesi dello studio

Brenner et al., N Engl J Med 2001



Sartani: Prevenzione Terziaria nel DM Tipo 2
* DM Tipo 2. N=1715 STUDIO IDNT

70 -
= 146.2/100 pt-yr
60 -
eman-= 15.5/100 pt-yr
) 50 - . € 12.5/100 pt-yr
_ 40 -
t —— Irbesartan
80304 A\ MNP -2
& 20 — Amlocigine i 133% Rischio sCrx2
—=-= PlaceHo 123% Rischio ESRD
10 -1 5 5 . .
| 133% Proteinuria
0 -

0 6 12 18 24 30 36 42 48 54 60
Follow-up (months)
Lewis EJ, N Engl J Med 2001



L'Albuminuria € un obiettivo della reno-protezione
independente dal controllo pressorio nei diabetici Tipo

2 con nefropatia

W
ESRD Risk
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(RENAAL Study)
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N
©
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Eijkelkamp WBA, J Am Soc Nephrol 2007
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Change in albuminuria and subsequent risk of end-stage

kidney disease: an individual participant-level consortium Qo
. , . O
meta-analysis of observational studies 0\@‘06
675.094 pazienti (80% diabetici) 20 \\a\\
— : . azienti o diabetici %)
Rischio di ESRD in P \ KA\ O
Sea Bl [2pporto alla variazione
4-00— di ACR in 3 anni
o \& .\/1orfm!|td CV In rapporto
% 2-00- I slia variazione di ACR
2 1004 : in 2 anni
=
0-50— @
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Josef Coresh, Lancet Diabetes Endocrinol 2019



Comparative efficacy and safety of blood pressure-lowering

agents in adults with diabetes and kidney disease: a network

Lancet 2015; 385: 2047-5% 0\6\3

meta-analysis

\og\ o

\
Suetonia C Palmer, Dimitris Mavridis, Eliano Navarese, Jonathan C Craig, Marcello Tonelli, Georgia Salanti, Natasha Wiebe, Mar«@ﬁ}m%\\a\\a

David C Wheeler, Giovanni F M Strippoli

Regression of albuminuria

. XD
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ARE + calcivm-channel blocker

9-87 (1.55-613)
6-85 (1-44-32.6)
5-16 (1.32-20-2)
3-37 (1-77-6-40)
2-80 (1-19-6-60)
2.25(1.28-3-94)
1-40 (0-71-278)
0-93(0-24-2.57)

ACE inhibitor + divretic
ACE inhibitor + ARB
ARE ?/gﬁ
ACE inhibitor + cakcivm-channeal t:llt_'uzlgl\()?L
ACE inhibitor ?\00 O(\g\
Calciurn-channel blockag\P (&
. 3o (‘5\0
Diuretic \'@ \19 i
(S \N© 01 1 10
° ? (\(3e +— —»
QG‘ More regression with placebo More regression with active drug

I
100

Palmer SC, Lancet 2015



Telmisartan, Ramipril, or Both in Patients at High Risk

O
for Vascular Events O\ové‘o\
RS
The ONTARGET Investigators® \\3(\ \\,‘3\\6\\
Lo studio ONTARGET ha evidenziato che I’assouaoégﬁe\@@ﬁ + sartani
aei\a%a%\d\
a) si associa ad un minor declino del @Wrg@%‘ﬁo ai pazienti trattati
con telmisartan WO ad\
NV e
O?‘ e%’\
b) si associa a mags\‘gmﬁﬂude%za di effetti negativi sulla funzione renale

2 O NG (6\0

C) presenpg@ g\\@{ﬁéatlw benefici clinici (outcome primario) rispetto alla
a‘ﬂé’@pﬁﬁ
0\69&
d) e consigliata nei pazienti ad alto rischio cardiovascolare



Telmisartan, Ramipril, or Both in Patients at High Risk
for Vascular Events

The ONTARGET Investigators®

0209 __Telmisartan '
—— Ramipril /
=] . Y
= |
b= | elmisartan plus ramipril
& 015 /
T 7z
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© et
I 0.104 /;,3?{’
2 /”r
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[>]
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£ 0.054 /
3
v}
0.00 I I I I 1
0 1 2 3 4
Years of Follow-up <
No. at Risk
Telmisartan 8542 8177 7778 7420 @ 168]
Ramipril 8576 8214 7832 ?4?2 lgc’
Telmisartan 8502 8133 7738 é 022
plus ramipril
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Table 4. Second d Other Outc
able 4. Secondary an er Outcomes. C.OG ‘ \“.a\\
Ramlprll \\ mlsartan %\mematlon Therapy Telmisartan vs. Combination Therapy
Outcome {N 8 a Ramipril vs. Ramipril

Revascularization
Hospitalization fgr

Worseni ::gma
sis ofd%t
\b heart fa

| TfibrillationT
Genal impairmenti

Renal failure requiring dialysis

%69 (a (

? (N=8502)
er (percent)

relative risk (95% CI)

1290 (15.1) 1303 (15.3) 1.03 (0.95-1.11) 1.04 (0.97-1.13)
\0 8) 954 (11.2) 952 (11.2) 1.04 (0.95-1.14) 1.04 (0.95-1.14)
567 (6.6) 536 (6.3) 538 (6.3) 0.95 (0.84-1.07) 0.96 (0.85-1.08)
366 (6.7) 399 (7.5) 323 (6.1) 1.12 (0.97-1.29) 0.91 (0.78-1.06)
514 (6.0) 537 (6.3) 478 (5.6) 1.05 (0.93-1.19) 0.94 (0.83-1.07)
570 (6.9) 550 (6.7) 537 (6.5) 0.97 (0.86-1.09) 0.96 (0.85-1.07)
871 (10.2) 906 (10.6) 1148 (13.5) 1.04 (0.96-1.14) 1.33 (1.22-1.44)§
48 (0.6) 52 (0.6) 65 (0.8) 1.09 (0.74-1.61) 1.37 (0.94-1.98)

Groups.
The composite prlm

myocardial inf;
PAokA

Figure 1. Kaplan—Meier Curves fn(@@lmary&%*%n the Three Study

atgrom cardiovascular causes,

me w
roke@ éﬂnallzatlon for heart failure.
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Telmisartan was equivalent to ramipril in patients with vascular
disease or high-risk diabetes and was associated with less
angioedema. The combination of the two drugs was associated
with more adverse events without an increase in benefit.

N Engl ] Med 2008;358:1547-59.




ORIGINAL ARTICLE

BACKGROUND

This study was undertaken to determine whether use of the gn \emn inhibitor
aliskiren would reduce cardiovascular and renal events i ts with type 2 dia-

Cardiorenal End POiIltS in 1 Trial betes and chronic kidney disease, cardlovascul%% ~or both.

of Aliskiren for Type 2 Diabetes
< yp In a double-blind fashion, we ra Qsﬁ@ sig ‘patlents to aliskiren (300 mg
daily) or placebo as an adju angi converting—enzyme inhibitor or an
Hans-Henrik Parving, M.D., D.M.Sc., Barry M. Brenner, M.D., Ph.D., angiotensin-receptor blgq "Q\r @@é’ end point was a composite of the time
John J.V. McMurray, M.D., Dick de Zeeuw, M.D., Ph.D., Steven M. Haffner, M.D., to cg;h;was%g‘ @?‘% ,&&\ fl;rincf Olf C‘“dlalc arre{;’t :lth_:e;us‘:ftam;n;
. . . nonfatal m ial i ; nonfatal stroke; unplanned hospitalization for
Scott D. Solqmon, M.D., Nish Ch.atur-vedl,.l\/l.D., Frederik .Pers-son, M.D., heartﬁm' end- t@ e:\lal disease, death attributagle to kidne}?failure, or the
Akshay S. Desai, M.D., M.P.H., Maria Nicolaides, M.D., Alexia Richard, M.Sc., \@ M en cement therapy with no dialysis or transplantation available or
Zhihua Xiang, Ph.D., Patrick Brunel, M.D., and Marc A. Pfeffer, M.D., Ph.D., 1l:1a ouinng of the baseline serum creatinine level.
for the ALTITUDE Investigators* gh
O \R LTS
Table 3. Most Commonly Reported Adverse Events and Study-Drug Discontinuation.* A«\$ g'a The trial was stopped prematurely after the second interim efficacy analysis. After
. oy vt pported Pl Lnding o Permanen %\ . (6 a median follow-up of 32.9 months, the primary end point had occurred in 783
Aiskiren Placebe Aiskiren 1? S patients (18.3%) assigned to aliskiren as compared with 732 (17.1%) assigned to
(N=4272)  (N=4285) N=4z72 R a\e placebo (hazard ratio, 1.08; 95% confidence interval [CI], 0.98 to 1.20; P=0.12).
Hyperkalemia m:‘:;:r:;a w:;ﬁ;g 0 <0 6 1 mﬁﬁ’ % Effects on secondary renal end points were similar. Systolic and diastolic blood pres-
Peripheral edema 686 (161) 706 (16.5) % 1 [o s; ( sures were lower with aliskiren (between-group differences, 1.3 and 0.6 mm Hg,
e . :;28:’ .\ oom lj izi; - respectively) and the mean reduction in the urinary albumin-to-creatinine ratio was
Hyperension “”“"6 uo 9 é( \ 301 sy o1 greater (between-group difference, 14 percentage points; 95% CI, 11 to 17). The
- ‘::;“"‘ \@:Ss: o N oo e proportion of patients with hyperkalemia (serum potassium level, >6 mmol per liter)
Hypog])'cemla :g{e X@ 0.04 1(<01) 303 N was significantly higher in the aliskiren group than in the placebo group (11.2% vs.
Back pain 353 (8.2) 0.67 1 (<0.1) 2(<0.1)  NA . . .
.}.,,.n@ 6\" Ao con ion wa 7.2%), as was thg proportion with reported hypotension (12.1% vs. 8.3%) (P<0.001
. t ctlnfﬂ:llcl 0 326 (7.6) 288 (6.7) 0.10 4(0.0) 2(<01)  NA for both COmparlSOﬂS).
‘\\\\‘Anpmu @( 316 (7.4) 07 (7.2) 0.68 0 0 —
0o =% e
O\QQ Cough 265 :ﬁ:2; 283 :n.}.; e 1 (<0.1) 1:¢o:1; NA The addition of aliskiren to standard therapy with renin—angiotensin system block-
Z;pn: » ::2 ;:::22 g:; 2:0.11 ‘:w_n e ade in patients with type 2 diabetes who are at high risk for cardiovascular and
Upperrespiratory tractinfection  223(52)  229(53) 080 101 0 NA renal events is not supported by these data and may even be harmful. (Funded by
Cataract 24 w07 0 0 - Novartis; ALTITUDE ClinicalTrials.gov number, NCT00549757.)
Constipation 203 (4.8) 241 (5.6) 0.07 0 1(<0.1)  NA
Headache 200 (4.7) 220 (5.1) 0.33 2 (<0.1) 4(0.1) NA




Nefropatia Diabetica "
Strategie Terapeutiche basate sull’ evudeng@’\"\Og

Strategia S tag;ﬁé\d\xa\\@

S

<
50‘\\‘6

e Controllo Metabolico Pr&y@i& @-ﬁnama e secondaria

(S
e ACE-T o ARB q\O?’r'g\eé’hz primaria, second. e terziaria

e BP < 130/&(@%?;?0 0 %revenznone terziaria (soprattutto)

6‘6&6 ?\6
N geQenamﬁ Pr'lmar'la- Prevenzione della Microalbuminuria
?)QO% Pré@nzuone Secondaria=  Prevenzione della Macroalbuminuria e IRC
o Prevenzione Terziaria= Prevenzione (rallentamento) dell’'Uremia terminale
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