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Una strategia multifattoriale aggressiva e
raccomandata nel diabetico con MRC
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Despite experimental evidence supporting super-normalization of risk multiple factors, a J-
curve phenomenon has traditionally curbed renal protection in clinical practice
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Association Between Glycemic Control and Adverse Outcomes
in People With Diabetes Mellitus and Chronic Kidney Disease

23 296 people with DM and an eGFER lower than 60.0 mL/mi
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Blood Pressure reduction conveys renal protection
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Lower blood pressure is associated with

lower frequency of renal events in T2D .
O\OQ\

In the ADVANCE-BP study, rate of all renal events* significantly assocnat@l@ﬁl%h

achieved systolic BP levels (p<0.0001 for trend)
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Blood Pressure reduction and renal
function: is there a J curve relationship? o3>
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Target blood pressure in chronic kidney disease
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Effects of intensive blood pressure lowvwering
on the progression of chronic kidney disease: a systematic
revievw and meta-analysis
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Drug-Induced Reduction in Albuminuria Is Associated with

Subsequent Renoprotection: A Meta-Analysis
REASSURE Consortium 2
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Figure 2. Univariate meta-regression exploring the association between the placebo-
controlled treatment effect on albuminuria and the placebo-controlled treatment effect on
ESRD events. Different types of interventions are indicated by different colors. = JASN 2015



Changes in albuminuria and renal outcome in patients
with hypertension and T2D
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Research

Original Investigation

Blood Pressure Lowering in Type 2 Diabetes
A Systematic Review and Meta-analysis

Connor A. Emdin, HBSc: Kazem Rahimi, DM, MSc: Bruce Neal, PhD; Thomas Callender, MBChB:
Vlado Perkovic, PhD; Anushka Patel, PhD
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Blood Pressure Lowering in Type 2 Diabetes
A Systematic Review and Meta-analysis

Connor A. Emdin, HBSc; Kazem Rahimi, DM, MSc; Bruce MNeal, PhD; Thomas Callender, MBChB; ° 6\06

Figure 3. Standardized Associations Between 10-mm Hg Lower Systolic BP and All-Cause Mortality, Macrovascular Qutcomes, a@l'm:rovascular
Outcomes Stratified by Mean Systolic BP of Trial Participants at Entry
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Figure 4. Standardized Associations Between 10-mm Hg Lower Systolic BP and All-Cause Mortality, Macrovascular Qutcomes, and Microvascular
Outcomes, Stratified by Mean Achieved Systolic BP in the Active Group of Each Trial
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Effects of intensive blood pressure lowering on > @ @
cardiovascular and renal outcomes: updated systematic
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BP status and the incidence of CKD in patients with
hypertension and T2DM: The AMD Annals |n|t|at|v\eve\0\
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Blood pressure control
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® 12,995 patients
® Age: 64=x9 years

® Diabetes duration:
118 years

® 59% male

Years from baseline

De Cosmo S, PontremoliR et al, J Hypertens 2016
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BP status and the incidence of CKD in patients wit
hypertension and T2DM: The AMD Annals initiative
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Resistant hypertension and renal outcome in T2DM

The J curve relationship between BP and renal function
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Resistant hypertension and renal outcome in T2DM
The J curve relationship between BP and renal function
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The RIACE Study
Renal dysfunction is common in Italian T2DM Patients

J Hypertens 2011, 29: 1802-1809 e\'o\og\'b'
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15773 T2DM patients randomly selected in Itallan‘owg}s?é}lent clinics
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Kidney dysfunction and related cardiovascular risk factors among
patients with type 2 diabetes

Clinical features of 120,903 patients with type 2 diabetes: whole sample a%%\a'

division according to the presence/absence of albuminuria or low 4 ESQ
0\
\

Whole sample  Alb— and loweGFR— = Alb— and low~GFk+  Albi-andloweGFR—  Alb+ and low eGFR+

(%) 120 903 63 639 (52.6%) 13 Erﬁl] &133 % . EEHS (23.8%) 14 684 (12.2%)
Male gender n (%) 70247 (58.1) 35822 (56.3) 5@ z 2} d\ 19 874 (69.0) 8741 (59.5)
ﬁgc[ymrs} 66.6+11.0 64.1 + 10.7 ﬂ+8 65.0 + 10.8 73.4+85
BMI l:kg}'rnz]l 297 %532 294+ 52 i A2+53 30.0+52
Serum creatinine (mg/dL) 1.0£05 D8+ uﬂg\ 0(\ 3+ CI 5 09+02 16+0.8
eGFR 75.5+15 480+98 8414144 42.8+12.7
Known duration of diabetes (years) 11.1 +9.4 B€)+ Bé’g 13.3+104 11.0 £ 9.0 15.3 £ 10.5
HbAlc (%) 75+ 5$C) i 74+1.4 78116 77+15
Total cholesterol [mgde} ﬁ@l?ﬁ + 40.0 185.7 + 40.7 185.6 + 42.3 183.4 + 42.7
Triglycerides (mg/dL) 8.1+ 139.4 +99.7 151.1 +87.4 157.2 +131.0 166.6 + 108.1
HDL cholesterol (rngde} 4 A 6 504 + 13.7 496+ 13.8 477 +13.2 46,5+ 13.4
LDL cholesterol (mg/ ]a (\a 2342 1100 £ 33.8 1064+ 34,1 107.1 £34.9 103.9+344
SBP {mmllg} (G 139.6+ 19.1 1377 + 18.3 1395+ 189 141.5+19.5 143. 8 + 20.5
DBP Q 79.2+98 791+95 773+98 80.5 + 10.0 78.5+103
({@P‘Q 60.5 +16.5 58.7+157 623+ 16.6 61.1 + 16.6 65.4 + 18.0
é@npa S 18.6 14.2 18.5 22.4 30.5
%‘C@q 17.6 175 B.8 23.8 13.4

Qb— normoalbuminuria; Alb+, albuminuria; eGER, estimated glomerular filtration rate; BMIL body mass index; HbAle, glycated haemoglobin; HDL, high-density lipoprotein
cholesterol; LDL, low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure All the between-group differences are statistically significant with
P < 0.0001.

De Cosmo S, et al., The AMD-Annals Study Group. Nephrol Dial Transplant, 29: 657-662, 2014



Distribution of markers of CKD in NHANES participants
with diabetes, hypertension, CVD & obesity, 2013-2016
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Historically, for people at risk of developing DKD, an initial
increase in AER has been linked to a subsequent decline in GFR
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The Modern Spectrum of Renal Biopsy Findings in

Patients with Diabetes

Shree G. Sharma,* Andrew S. Bomback,! Jai Radhakrishnan,’ Leal C. Herlitz,* Michael B. Stokes,* Glen S. Markowitz,*

Clin J Am Soc Nephrol 24:

and Vivette D. D’Agati* X a'
Vivette D. D'Ag \O\Og\
S
2642 consecutive native renal biopsies at Columbia Renal Pathology Laboratory fr@\@\o
(Jan- Dec 2011), 23% diabetics , 6
@
S2 ot
XS\
S\
2 o \%
Characteristics DN Alone g@\’ﬁus NDRD NDRD Alone
Participants (1) 37% 1\ G‘e 26%) 164 36%
Age (1) ( °5)9 49&&‘7’ ( 6?3)(55—72) ( ? (54-70)°
Male sex %Q}%s %6 o\ 100 (61.0) 142 (64.6)
Race G G
Unknown ol P 57 (34.8)° 104 (47.3)°
White ,&(f N2 62 (27 3) 63 (38.4)° 70 (31.8)
African American X2 ) (\g\ 39 (17.2) 33 (20.1) 29 (13.2)
Hispanic AN O 12 (5.3) 7 (4.3) 8 (3.6)
Asian eQ (5\0 4(1.8) 4 (2.4) 7 (32)
Other, aQ @V 2 (0.9) 0(0.0) 2 (0.9)
DM 1 e 9 (4.0) 5 (3.1) 2 (0.9)°
i M (yr) 13 (8-17) 10 (7-18) 5 (3-10)°<
%}%ﬁ eatinine (mg/dl) 2.3 (1.6-3.8) 3.1 (1.7-5.2) 2.3 (1.54.4)°
(ml/min per 1. 73 m?) 31.3 (17.5-55.2) 21.4 (12.5-46.6)* 32.5 (14.3-60.0)°
Proteinuria (g/d) 5.0 (2.8-8.8) 5.0 (2.0-8.0) 2.9 (1.4-7.1)b¢

1901-1912, 2013



The Modern Spectrum of Renal Biopsy Findings in

/\

Patients with Diabetes
Shree G. Sharma,* Andrew S. Bomback,! Jai Radhakrishnan,’ Leal C. Herlitz,* Michael B. Stokes,* Glen S. Markowitz,*
and Vivette D. D’Agati* '\a'
. ,\O\OQ»
— 63% — o
36% — 27% 2
Types of NDRD (n) NDRD Alone (n=220) DN Pl;{é’i,@)\R[{\@A P Value®
FAcute tubular necrosis (109) | 38 (17.3) \\ \& I <0.001
IFSGS (69) | 148 (21.8) @ 9 (N1 (12 8) I 002 _
Qi 7T Y 12 () Pl ] 6 (2. 7) OV L 0 (0.0) 0.03
| Secondary FSGS (63)° ] e C% 2%
I HTN related | i}% \‘e(e 10 (6.1) 0.35
I HTN plus obesity related : G(\ 10 (6.1) 0.65
| Obesity related : Qé(@s) 1(0.6) 0.30
! Other" . G?/ @8 (1.4) 0(0.0) 0.13
Hypertensive nephrosclerosis g@pﬁ a® 39(17.7) 31 (18.9) 0.77
IgA nephropathy (35) ‘ (\9\3 23 (10.5) 12 (7.3) 0.29
#Membranous GN (23) 66 A 18 (8.2) 5 (3.0) 3 0.04
yPauci-immune cr &’} @) 15 (6.8) 4 (2.4) % 0.05
Acute inters @u@ 11 (5.0) 7 (4.3) 0.73
;}Amyl )Phr 10 (4.5) 0 (0) 3 0.01
opathy (10) 8 (3.6) 2(1.2) 0.14
ectlous GN (6) 3(1.4) 3(1.8) 0.72
@&efbgmbohc disease (5) 2(0.9) 3 (1.8) 0.43
ers (10) 5(2.3) 5 (3.0) 0.64

Clin J Am Soc Nephrol 24: 1901-1912, 2013




Chronic Kidney Disease (CKD) in the general population: US Renal
Data System 2014

B
Prevalence (%) of eGFR <60 in the NHANES population by age & risk f%@‘@%\

§O%
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Chronic Kidney Disease (CKD) in the general population: US Renal
Data System 2014

B
Prevalence (%) of ACR =30 in the NHANES population by age & risk f%@m%\

§O%
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Incidence of either ESRD or death in 28,000 patients with
baseline GFR <90 mil/min and 3,402 patients
with type 2 DM and CKD (UKPDS Study) \O\Og\a'
\06

§0°

B ESRD

‘\\‘»\\‘ Nz \%0-60 60-30 microalbuminuria proteinuria

modified from Keith DS, JAMA 2004 Modified from Adler et al., 2003



Is albuminuria a prerequisite for DKD ?

e
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Association of kidney disease measures with risk of renal function 30%
worsening in patients with hypertension and type 2 diabetes 24.8% ;‘
40 /0
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Roberto Pontremoli *, the AMD-Annals Study Group
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ACE inhibitors slow progression of albuminuria and
renal function decline in patients with T2D

"D
,&O\OQ
Albuminuria Renal function (Crca\@be
A
(o
40- 2.0- )

o
acebo \Q‘

W

w
o
1

Mean albumin excretion,
mg/24 h (* SD)
N
<

10- 508
. aQ‘LﬁG‘ Enalapril Enalapril
\‘\\‘ I I I I I I 1 15 I I I I | | 1
QOG’\ \‘e‘% 0 1 2 3 4 5 6
S o 1 2 3 4 5 6
0\a {\06
?G( Follow-up (years) Follow-up (years)

*p=0.047 vs placebo; Tp=0.042 vs placebo
ACE, angiotensin-converting enzyme; CrCl, creatinine clearance; SD, standard deviation; T2D, type 2 diabetes
Ravid M et al. Ann Intern Med 1998;128:982 35



ARBs have demonstrated beneficial impact on
progression to ESRD

R
Irbesartan 6\\6(\ |
P s . \\ W |
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1. Lewis et al. N Engl J Med 2001;345:851; 2. Menne J et al. J Hypertens 2012;30:811 36



RAAS inhibition and renal function: is

there a J curve relationship? 509
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ORIGINAL ARTICLE

0 6Qﬁr 100

?

Combined Angiotensin Inhibition for the

Treatment of Diabetic Nephropathy

BACKGROUND

Combination therapy with angiotensin-converting—enzyme (ACE) inhibitors and
angiotensin-receptor blockers (AREs) decreases proteinuria; however, its safety and
effect on the progression of kidney disease are uncertain.

METHODS

We provided losartan (at a dose of 100 mg per day) to patients with type 2 diabetes,
a urinary albumin-to-creatinine ratio (with albumin measured in milligrams and
creatinine measured in grams) of at least 300, and an estimated glomerular filtra-
tion rate (GFR) of 30.0 to §9.9 m! per minute per 1.73 m?* of body-surface area and
then randomly assigned them to receive lisinopril (at a dose of 10 to 40 mg per day)
or placebo. The primary end point was the first occurrence of a change in the esti-
mated GFR (a decline of 230 m! per minute per 1.73 m? if the initial estimated GF
was 260 m! per minute per 1.73 m? or a decline of 250% if the initial estimate

was <60 m] per minute per 173 m?), end-stage renal disease (ESRD), or d
secondary renal end point was the first occurrence of a decline in Lh@

or ESRD. Safety outcomes included mortality, hvperkalemm idney g@

w %\8? domly as-
signed patients with a median follow-u

Wears, e 152 primary end-
point events in the monotherapy gro 132 r@&mbmatmn-therapy group
(hazard ratio with cumbinatiﬁ%am 0.88 nfidence interval [CI], 0.70 to
1.12; P=0.30). A trend_t fb@m combination therapy with respect to
the secondary El‘l 8; 95% CI, 0.58 to 1.05; P=0.10) decreased
with tll'llE = @ tonality). There was no benefit with respect to

eath, 1.04; 95% CI, 0.73 to 1.49; P=0.75) or cardiovas-
l’f{@ on therapy increased the risk of hyperkalemia (6.3 events
-years, vs. 2.6 events per 100 person-years with monotherapy;

d acute kidney injury (12.2 vs. 6.7 events per 100 person-years, P<0.001).

RESULTS
The study was stopped early owing to safe

£ne!
azar

W

e(coucwsmus

Combination therapy with an ACE inhibitor and an ARE was associated with an in-
creased risk of adverse events among patients with diabetic nephropathy. (Funded by
the Cooperative Studies Program of the Department of Veterans Affairs Office of Re-
search and Development; VA WEPHRON-D ClinicalTrials.gov number, NCT00555217.)

g

@meﬂ GPRd\ 60

N ENGL ] MED 369;20

NEJM.ORG NOVEMBER 14, 2013

for the VA NEPHRON-D Investigators®

A Primary End Point

Primary End Point (% of patients)

No. at Risk
Losartan +placebo 724

641

Losartan +lisinopril 724 E3h %045?

Percent of Patients (95% CI)

187 (15.6-22.3) 304 (26.1-35.3) 424 (34.8-508)
152 (123-186) 28.2 (23.8-33.4) 483 (35.4-63.0}

Losartan+Placebo
Losartan+ Lisinopril

Losartan+placebo_ . rm
-

\OQ»\

B secondary \‘danta\

654
B5&

Losartan +placebo 724
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575
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sl 35(23-52) 80 (6.0-106) 12.0(92-155) 196 (127-295]  Losartan+Lisinopril
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Combined Angiotensin Inhibition for the

N ENGL ] MED 369;20

NEJM.ORG NOVEMBER 14, 2013
ORIGINAL ARTICLE for the VA NEPHRON-D Investigators®

Treatment of Diabetic Nephropathy \6\06
BACKGROUND . - a \0
;f: Table 3 Safel:y Dut:-nme: # \'\‘3(\
effe \‘ PR

8% ma“
We | Losartan Lnsartan &@aﬂ;ﬂn
on plus Placebo plus Lisidéd @?ﬁ.’ls Lisinopril
tion| Outcome (N=724) d\){@: (9595 CI) P Value
S+ Patients with serious adverse events — 380 (52.5) e c© %5% 5} NA 0.06
mat no. (%) 1 \‘G
was
was| MNo. of sericus adverse events Q\E? 6 O(\ 1539 MNA
seco
orE| Attribution of serious adverse ev % 0.049
RESU study drugs — no. ufﬂe@’
el Not attributed (\,&\e 1159 (91.0) 1365 (88.7) NA
|  Possibly aﬁ%@eQ O(\Q 104 (8.2) 146 (9.5) NA
de| At & o 11 (0.9) 27 (1.8) NA
mor Agde .r\qg\h Fy — no. of patients (%) 80 (11.0) 130 (18.0) 17 (1.3-2.2) <0.001
Hyeflemia — no. of patients (%) 32 (4.4) 72 (9.9) 2.8 (1.8-4.3) <0.001

(cdhen
CONCLUSIONS

Combination therapy with an ACE inhibitor and an ARE was associated with an in-
creased risk of adverse events among patients with diabetic nephropathy. (Funded by
the Cooperative Studies Program of the Department of Veterans Affairs Office of Re-
search and Development; VA WEPHRON-D ClinicalTrials.gov number, NCT00555217.)



Changes in albuminuria and renal outcome in patients with

hypertension and T2D

B Sustained Mormoalbuminuria
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Viazzi F, Pontremoli R et al.
J Hypertens 2018
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Serum creatinine elevation after renin-angiotensin system
blockade and long term cardiorenal risks: cohort study

Morten Schmidt,'%? Kathryn E Mansfield,! Krishnan Bhaskaran,! Dorothea Nitsch,' Henrik Toft Sﬂreniggg’@'

Liam Smeeth,' Laurie A Tomlinson’ \06\
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Attaining multiple treatment targets is associated with
lower risk of ESRD and related death in T2D

t\a‘
,&0\09
Predefined @&%I
50 - and@r ets
1c <7%
RR 0.43 @‘é@ 130/80mmHg
95% Cl1 0.21, 0.86 e\ B

40 - % mM (100 mg/dL)
500 5)ég\@%de <2 mM (177 mg/dL)
6\\6 @ rsistence with RAS inhibitors
\{2

~60%
risk reduction

Primary composite endpoint* (%)

23 treatment targets attained

'\si\\l‘a a‘e | | | I |
0% \‘eﬂ@oo 500  10.00 1500 20.00  25.00
0\a \CO

\\ Months of follow-up

*Death and/or ESRD, defined as the need for dialysis, or plasma creatinine level 500 pmol/l

BP, blood pressure; ESRD, end-stage renal disease; HbA1c, glycated haemoglobin; LDL-C, Low-density lipoprotein cholesterol;

RAS, renin-angiotensin system; RR, risk ratio

Chan JC et al Diabetes Care 2009;32:977 42



Changes in Diabetes-Related Complications
in the United States, 1990-2010
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Data from the National Health Interview Survey, the National Hospital Dischar- .@QG ey,

the U.S. Renal Data System, and the U.S. National Vital Statistics SVSW

WS
Acute myocardial @\é\% \'\3‘\
150 infarction \a A\
@D, OO
s - e
= e‘},\a
= %0 o
a
o
o
3
=
+e (€
NS 2
0652@96@59‘
é\’i\“aQ \oE
RS
(\C’G 45 . —_— Death from hyperglycemic crisis
2] . . )
0
1990 1995 2000 2005 2010

Gregg, NEJM 2014



MNephrol Dial Transplant (2Z015) O: 1 —8
doi: 10.1093/ndt/gf w101 n

Nephrolog

Origirtal Article
CKD and achievement of recommended therapeutic targets in TZDM

The AMD-Annals database be\o\og
o
De Cosmo S., Pontremoli R, et al. NDT 2015 \0\

Alb—/eGFR- Alb-/eGFR+ Alb+-/«GFR- Alb+/eGFR+

70779 (60.6) 14644 (12.5) L1484 {10.4) 9870 (8.5)
HbAlc <7% (%) . 184 2\ 2@‘ ) 1),
LDL-c <100 mg/dL (%) 49,0 AN | 2 520 554
_SRP/DBP <140/80 mmHg (%) 221 o U o O 2.7 24
SBP/DBP <140/85 mmHg (%) 480 WD T 4ex© 3.2 375
Patients with normoalbuminuria Mo 50
SBP/DBP <140/90 mmHg (%) %%OP‘ 2 A\
Patients with high albuminyria . Q(G
SBP/DBP <130/80 mmHg (%) Qg e 13.2 136
Dipidlowering treatment (%) 80 g\(\a 80 64.1 63.0 566
Treatment with statins 53.7 58.0 58.8 60.5
Treatment mm{@@e? e \0(\ 27 43 2.7 39
i £ (%) ki 875 789 0] ]
,I@qﬁhl nt }gﬂ@\ 15/ ARBs (%) 57.5 744 70.3 775
Cﬁ\b 30.0 41.7 35.5 45.0
eticRx
Dlet (%) 62 49 33 26
OAD (%) 68.7 54.2 62.3 421
OAD + insulin (%) 148 173 20 205

Insulin (%) 102 235 124 349
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KEY Points — Conclusions 1/2

o Optimal BP control, RAAS-i & multifactorial ,\0\0@ °
intervention are key for renal protection in 'g@li?
,\\\a
o Optimal BP values for CKD patlgs%@x@\stlll a
matter of debate and shoulg&b% red on
individual patients (cgm@ﬁtaid?tles Lower values

likely to be of g{@@tegrabéneflt in the presence of
albumlnur@h“ & @
(@"")d SO
\\@E‘f@d‘i’)ctlon and RAAS-| show a paradoxycal J-
O\avcf’ oiitve effect (ischemic nephropathy), which may
°¢ " [imit risk/benefit ratio of intensive treatment.



No new DKD-specific treatment in the last 15 years

RAAS blockade

\o\og\a‘

High blood No new DKD- spemf&@é%tment

pressure IDNT?, IRMA 25 in the
identified as i Irbesartan
DKD risk factor

RENAALS
Losartan
T2D

DKD, d %@leease T1D, type 1 diabetes; T2D, type 2 diabetes; IDNT, Irbesartan Type 2 Diabetic
Nep r &1&%& AS, renin—angiotensin-aldosterone system; RENAAL, Reduction of Endpoints in NIDDM with
6\\' the Angiotensin Il Antagonist Losartan.
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Conclusions

® Non-albuminuric renal impairment is the predominant clinical DKD G\o\og
phenotype in type 2 DM patients \0\6

® Non albuminuric DKD entails a significant renal and %\g@%@k\although to
a lesser extent than the albuminuric phenotypegoo\é‘ c&\’@\\’0

@ Traditional multifactorial intervention ha&sﬂﬂ% \Fﬁ‘%ed effcicacy in

retarding progression to ESRD, espg@fally»$0 in non-albuminuric
el

patients \\\pr N
6@
® SGLT2i may favoé %gq natural history of DKD as they confer
additional re % cgg\@ offon independent of the presence/absence of
albumin @0‘\
0% o0o®
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