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De Zeeuw D et al. Proteinuria, a target for renoprotection in patients with
Type 2 diabetic nephropathy: lessons from RENAAL.Kidney Int 65: 2309-2320, 2004
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De Zeeuw D et al. Proteinuria, a target for renoprotection in patients with
Type 2 diabetic nephropathy: lessons from RENAAL
Kidney Int 65: 2309-2320, 2004
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2013 KDIGO CKD
RECOMMENDATIONS

HYPERTENSION
-Target BP < 140/90 mmHg if albuminuria < 30 mg/d.

-Target BP < 130/80 mmHg if albuminuria 2 30 mg/d.
-Diabetes: use ACEI or ARB if albuminuria 2 30 mg/d.

-Nondiabetes: use ACEIl or ARB if albuminuria 2 300
mg/d



Prevalence of diabetes worldwide in the years 1995, 2010 and projections for 2030, as
reported by King et al. [24], Rathmann and Giani [79] and Shaw et al. [13].

Line Graph showing the increase in diabetes prevalence and the projection
for the year 2030, emphasizing the magnitude of the problem
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PROTEINURIA TARGET FOR RENAL
OUTCOMES

PROTEINURIA <0.5 g/24h
ALBUMINURIA (ACR) <300 mg/g

Different proteinuria targets in different kidney diseases?



Reich, H. N. et al. J Am Soc Nephrol 2007;18:3177-3183
Renal survival by category of TA-proteinuria
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Interaction between time average proteinuria and sex in relation to the rate of renal function
decline in MGN, FSGS and IgA nephropathy
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Supervivenecia acum

Renal survival in IgAN and MN according to mean

proteinuria during follow-up
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Clinical Case

45 yr-old man, HIV infection on antiretroviral treatment.

Slowly increasing proteinuria (0.6 g/24h). S. Creatinine 0.9
mg/dl, normal urine sediment, BP 140/90 mmHg, BMI 28
Kg/m?2.

Enalapril 5-10 mg/d. Proteinuria decreased to <0.2-0.3 g/d.

8 yr later,normal renal fun CI n, good BP trol
GET <0.5 g/24h



Clinical Case

Male, 60-years-old. Obese (BMI >35 Kg/m2) for > 20 yr

Right nephrectomy at age 48 because tumor

Submitted with Serum Creatinine 1.4 mg/dl, proteinuria 3.2 g/24h,
BP 135/90 mmHg

Enalapril, increasing doses (40 mg/d) : initial proteinuria decrease (2-2.5
g/24 h), but it tended to increase again (>3 g/24h) after the first year, in
parallel with further weight gain

PROTEINURIA TARGET <0.5 g/24h



Antiproteinuric therapies

+ Combination ACEI+ARB............ >40%
(ACEI/ARB)+Antialdosteronics....>40%

+ (ACEI/ARB)+Aliskiren................. 20%
(ACEI/ARB)+ Paricalcitol............ 15-20%
(ACEI/ARB)+ Pentoxyfillin.......... 15-17%



Successful monotherapy: angiotensin-converting enzyme (ACE) inhibitors
versus angiotensin Il receptor blockers (ARBs)

Study, Year (Reference) Time Point, wk Events/Total, n/n Risk Difference (95% CI)
ARB ACE Inhibitor

Verdecchia et al., 2000 (68) 172 12/22 32/66 | -
Mazzaglia et al., 2005 (83) 52 348/1382 1072/4602 JI-
Hasford et al., 2002 (80) 52 394/754 140/333 ——

Fixed >

Random ~cE—
Saito et al., 2004 (60) 26 66/200 51/214 i
Cuspidi et al., 2002 (34) 48 53/115 57/124 —_——
Ruilope et al., 2001 (59) 12 153/168 152/163 ———
Larochelle et al., 1997 (47) 12 11/121 4/61 —ti—
Lacourcieére et al., 2000 (46) 52 20/52 30/51 —_—
Ruff et al,, 1996 (69) 12 3/50 4/25 -
Townsend et al., 1995 (66) 12 62/132 72/136 ——
Neutel et al., 1999 (55) 48 169/385 93/193 —81—
Karlberg et al., 1999 (43) 26 89/139 88/139 T
Malacco et al., 2004 (49) 16 479/604 479/609
Fogari et al., 2004 (73) 16 45/75 39/75 —_—
Rosei et al., 2005 (58) 24 39/66 40/63 —_— -
Ghiadoni et al., 2003 (42) 26 23/29 21/28 =
Uchiyama-Tanaka et al., 2005 (67) 52 14/18 19/25 L
Argenziano and Trimarco, 1999 (27) 26 182/264 182/264 ——
Robles et al., 2004 (82) 12 10/15 11/15 -
Kavgaci et al., 2002 (44) 26 13/20 7/10 ]
Mogensen et al., 2000 (53) 24 54/66 46/64 ——
Eguchi et al., 2003 (37) 12 29/37 29/36 —_—l—

Fixed

Random ;

-0.50 -0.25 0 2)0 0.25 050
Favors ACE Inhibitor Favors ARB

Matchar, D. B. et. al. Ann Intern Med 2008;148:16-29

Conclusion.Available evidence shows that ACE inhibitors and ARBs

have similar effects on blood pressure control. Annals Uf Iﬂtﬂfﬂﬂ' Mﬂdiﬂi“ﬂ




Reduction in proteinuria at 5 to 12 months

Conclusion.

Reduction in proteinuria
from ARBs and ACE inhibitors
is similar,

but their combination

is more effective

than either drug alone.

Study, Year (Reference) Treatment, Comparator, Ratio of Means Ratio of Means
n n (95% Cly (95% CIy
Monotherapy with ARB
Comparator: placebo
Atkins et al., 2005 (29) 437 437 - 0.70 (0.63-0.78)
de Zeeuw et al., 2004 (3) 751 762 - 0.69 (0.63-0.76)
Ishimitsu et al., 2005 (22) 2 2 —— 0.75 (0.49-1.14)
Li et al., 2006 (42) 54 55 -] 0.65 (0.42-1.00)
Muirhead et al., 1999 (43) 3 28 —a— 0.65 (0.43-1.00)
Parving et al., 2001 (6) 194 201 - 0.63 (0.60-0.67)
Total 1489 1505 ‘ 0.66 (0.63-0.69)
Comparator: calcium-channe! blocker
Atkins et al., 2005 (29) 437 437 - 0.66 (0.60-0.74)
lino et al., 2004 (47) 47 40 —a— 0.68 (0.46-1.01)
Nutahara et al., 2005 (48) 23 19 ———— 0.31(0.15-0.64)
Praga et al., 2003 (26) 50 a7 —-— 0.56 (0.42-0.75)
Viberti et al., 2002 (27) 169 163 - 0.60 (0.51-0.70)
Total 726 706 <& 0.62 (0.55-0.70)
Comparator: ACE inhibitor
Bamett et al., 2004 (5) 115 125 —.— 0.90 (0.72-1.13)
Horita et al., 2004 (53) 10 10 - 1.25 (0.18-8.64)
Lacourciére et al., 2000 (54) 49 49 e 1.24 (0.79-1.95)
Lufio et al., 2002 (55) 15 14 e 1.19 (0.51-2.79)
Matsuda et al., 2003 (57) 15 15 — - 1.67 (1.20-2.31)
Matsuda et al., 2003 (57) 17 15 — 0.98 (0.69-1.39)
Mogensen et al., 2000 (58) 99 98 - 130 (1.00-1.69)
Renke et al., 2004 (59) 18 18 —_—— 0.92 (0.53-1.61)
Segura et al., 2003 (63) 12 12 S - - 0.95 (0.50-1.82)
Sengul et al., 2006 (64) 48 48 = 0.96 (0.87-1.07)
Tylicki et al., 2005 (67) 19 14 — 0.95 (0.57-1.61)
Tatdne et al., 2001 (66) 12 12 - 1.29 (0.87-1.90)
Total 429 430 » 1.08 (0.96-122)
Combination ARB and ACE inhibitor therapy
Comparator: ARB
Horita et al., 2004 (53) 1 10 0.51(0.07-3.57)
Lufio et al., 2002 (55) 16 15 —_—l 0.46 (0.24-0.87)
Mogensen et al., 2000 (58) 67 66 — 0.66 (0.45-0.97)
Renke et al., 2004 (59) 16 18 —_—— 1.21(0.74-2.00)
Segura et al,, 2003 (63) 12 12 — 0.51(0.23-1.12)
Sengul et al., 2006 (64) 49 48 E 0.74 (0.62-0.89)
Titinch et al., 2001 (66) 10 12 ——— 0.99 (0.58-1.68)
Total 181 181 - 0.75 (0.61-0.92)
Comparator: ACE inhibitor
Horita et al., 2004 (53) 1 10 0.64 (0.09-4.55)
Luio et al., 2002 (55) 16 14 — e 0.55 (0.23-1.29)
Mogensen et al., 2000 (58) 67 64 om 0.82 (0.56-1.20)
Renke et al., 2004 (59) 16 18 e 1.31(0.77-2.26)
Segura et al., 2003 (63) 12 12 — 0.48 (0.24-0,99)
Sengul et al., 2006 (64) 47 a8 e 0.76 (0.64-0.92)
Tatdned et al., 2001 (66) 10 12 —_— 1.15 (0.66-1.99)
Total 179 178 < 0.82 (0.67-1.01)
T T T T
02 05 1 2 5
Favors Treatment Favors Comparator

Kunz, R. et. al. Ann Intern Med 2008;148:30-48

Annals of Internal Medicine




29019 patients, single-blind
un-in, 21-28 days

3399 exchuded
1123 poor compliance
597 withdrew
2 492 symptoms of
hypotension
223 hyperkalaernia
64 elevated s -creatinine
27 death
l 872 ather reasons
25620 randomesed to
double-blind treatment
; ! :
8542 allocated telmisartan 8576 allocated ramipril B502 aliccated telmisartan
Bomgaday 10mg aday B0 mg aday plus
ramipeil 10 mg aday

Figure 1: Trial profile
Al participants received randomised therapy except 43 lost to follow-up, 10 99-8% were followed-up until end of
study or until a primary event *

Ramipril gMean Telmisartan gMean Ramipril+telmisartan Telmisartanvs  Telmisartan+ramipeil vs

{95% CI) {95% Cl) ghean (95% C) ramipril ramiperil
=i BEF -5l : i s
UIACR, Baseline 0.81 {0-78-0-84) 083 (0.80-0-86) 0-81 (078-0.84) 0.246 0923 E ik i
I-year ratio to baseline 117 (113-1-20) 1408 [1:05-1-12) 1-05 (1-02-1-08) 0-0013 00001
Firal ratio to basaline 1.32 (1-27-1-37} 135 (1.20-1.29) 122 {1-17-1-28) 0-033 00028
LI ratio to baseline 1:31 (1-26-1-35) 1-24 (1:20-1-28) 131 (1-17-1-25) 0027 0-0009

LWACR=arine alburniri to ceratinine ratio (mgfmmed); Final=study end gMean=grometne mean LO=last obseration value; for patients with at lesst one follow-up value, changes
friam baseline to st observation wese compared between groups. Al LIACR values were kog-transformied before analyses; gean-values are back-transformed. Difenrces were
cabiulated wsing an ANONA model adiusted for baseline values, Murmbes of participants with measurements=1 076 at baseline, 19397 at 2 years, 16098 at study end

Tible 3: ﬂu.ngﬁ in log urine albumin to creatinine ratio

Although combination therapy reduces proteinuria 8. 48 il i L
to a greater extent than monotherapy, : = R ol
overall it worsens major renal outcomes 5
(dialysis, doubling of serum creatinine, death) ‘: |
i
Figure 2: Decrease in esti d gh slar filtration rate (eGFR) during the

trial, from bualmtomadymd



Proteinuria: Is the ONTARGET renal substudy actually off target?

Ruggenenti P, Remuzzi G.
Nat Rev Nephrol 2009

Have we fallen off target with concerns surrounding dual

RAAS blockade?
Lattanzio, Weir MR.
Kidney Int. 2010

o Non-proteinuric CKD patients at low risk of progression
o [nadequate power of the study to assess renal outcomes,
o High number of AKI because of inadequate design

Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy.
The VA NEPHRON-D frial

Fried L et al. N Engl J Med 2013

Combination therapy with an ACE inhibitor and an
ARB was associated with an increased risk of
adverse events among patients with diabetic

nephropathy.

Effect of dual blockade of the renin-
angiotensin system on the progression of
type 2 diabetic nephropathy:

a randomized trial. The PRONEDI trial
Fernandez-Juarez G et al, AUJKD 2013

We were unable to show a benefit of the combination
of lisinopril and irbesartan compared to either agent
alone at optimal high doses on the risk of progression
of type 2 diabetic nephropathy.



Addition of angiotensin receptor blockade or mineralocorticoid antagonism to maximal angiotensin-
converting enzyme inhibition in diabetic nephropathy
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Eplerenone/

) Eplerenone Enalapril enalapril
= (N=74) (N=174) (N=67)
E D T T
c
€ 207
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2 -40-

° 8
£G T
—60 1 g
5 I N
%  -so{ 62
> % | —74
E —-100 - P=0.015 | i
= P<0.001
P=0.018 '

Epstein M . Antiproteinuric efficacy of eplerenone
enalapril, and eplerenone/enalapril combination
in diabetic hypertensives with microalbuminuria.

Am J Hypertens 2002; 15: 24A




Evolution of proteinuria during follow-up. Percentage of patients with proteinuria reductic
>50% of baseline values during follow-up.
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Renoprotective effects of mineralocorticoid receptor blockers in patients
with proteinuric kidney diseases. Morales E et al, NDT 2013
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Evolution of eGFR during follow-up.
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:E < 0.05 with respect to baseline Number of patients
P < 0.05 with respect to —12 month

Enrique Morales et al. Nephrol. Dial. Transplant.
2013;28:405-412

© The Author 2012. Published by Oxford University Press on behalf of ERA-EDTA. All rights N DT
reserved. For Permissions, please e-mail: journals.permissions@oup.com Nephrology Dialysis Transplantation



Long-term eGFR slope stratified by acute decline in eGFR during the first month of MRB
treatment.

4- P 0.045

+ ——

Long-term eGFR slope
(mL/min per1.73 m2 peryear)

Tertiles of initial fall in eGFR

Bm-15.7 mL/min/1.73 m20 =3.1 mL/min/1.73 m2 0 +2.4 mL/min/1.73m?2

Morales E et al. Nephrol. Dial. Transplant. 2013;28:405-412

© The Author 2012. Published by Oxford University Press on behalf of ERA-EDTA. All rights N DT
reserved. For Permissions, please e-mail: journals.permissions@oup.com Nephrology Dialysis Transplantation



Spironolactone
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Effect of Finerenone on Albuminuria in Patients
With Diabetic Nephropathy
A Randomized Clinical Trial

JAMA. 2015;314(9):884-894.

MAIN OUTCOMES AND MEASURES The primary outcome was the ratio of the urinary
albumin-creatinine ratio (UACR) at day 90 vs at baseline. Safety end points were changes
from baseline in serum potassium and estimated glomerular filtration rate.

CONCLUSIONS AND RELEVANCE Among patients with diabetic nephropathy, most receiving an
angiotensin-converting enzyme inhibitor or an angiotensin receptor blocker, the addition of
finerenone compared with placebo resulted in improvement in the urinary albumin-creatinine
ratio. Further trials are needed to compare finerenone with other active medications.



Diverse diuretics regimens differentially enhance the
antialbuminuric effect of renin-angiotensin blockers
in patients with chronic kidney disease

Enrique Morales', Jara Caro', Eduardo Gutierrez', Angel Sevillano', Pilar AuAén', Cristina Fernandez’ and

Manuel Praga'”

Kidney Intemational advance online publication, 26 August 2015;

doi10.1038/ki.2015.248

21 patients:
UACR >300 mg/g
e¢GFR >30 ml/min/1.73 m2

Prospective Randomized,
Crossover Trial
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T1: Spironolactone 25 mg/d
T2: Hydrochlorothiazide 50 mg/d
T3: Hydrochlorothiazide 50 mg/d + Amiloride 5 mg/d

On top of Enalapril 40 mg/d



Diverse diuretics regimens differentially enhance the
antialbuminuric effect of renin-angiotensin blockers
in patients with chronic kidney disease

Enrique Mora|e§', Jara Caro', Eduardo Gutierrez', Angel Sevillano', Pilar Auiién', Cristina Fernandez® and
Manuel Praga'~

Kidney International advance online publication, 26 August 2015;
doi:10.1038/ki.2015.249

Table 2| Effects of diuretics on albuminuria and proteinuria

Spironolactone Hydrochlorothiazide Hydrochlorothiazide+amiloride
Baseline 4 Weeks Baseline 4 Weeks Baseline 4 weeks

UACR (mg/q) 810 (601-1020) ?42* (241- 124-4} 1011 (803-1218) 566%" (205-927) 1135 (926-1344) 398’* (212-584)
| % UACR reduction 34 (2 1-47) 42 (28-56) 56 (44-67)

Patients with = 30% UACR reduction (%) 12 (57) I? 81) (SI}

Patients with = 50% UACR reduction (%) 6 (28) 2(57) 4 (66

24-H Albuminuria (mg) 1600 (1047-2152) 1125.2* (500-1750) 1417 (868-1965) 935* (266-1603) 1882 (1325-2440) 5??* BDD 855)

24-H Proteinuria (g) 17 (1.3-2.2) 1.5* (0.8-23) 17 (1.3-2.1) 1.3* (0.6-2) 24 (1.9-2.8) 09* (0.6-1.2)

Abbreviation: UACR, urinary albumin-to-creatinine ratio.
*P<005 for intragroup comparison; “P< 005 for between-group comparison.



Diverse diuretics regimens differentially enhance the
antialbuminuric effect of renin-angiotensin blockers
in patients with chronic kidney disease

Enrique Mora|e§', Jara Caro', Eduardo Gutierrez', Angel Sevillano', Pilar Auiién', Cristina Fernandez® and
Manuel Praga'~

Kidney International advance online publication, 26 August 2015;

doi:10.1038/ki.2015.249

Table 2| Effects of diuretics on albuminuria and proteinuria

Spironolactone Hydrochlorothiazide Hydrochlorothiazide+amiloride
Baseline 4 Weeks Baseline 4 Weeks Baseline 4 weeks
UACR (mg/qg) 810 (601-1020) 742* (241-1244) 1011 (803-1218) 566*" (205-927) 1135 (926-1344) 398* (212-584)
% UACR reduction 34 (21-47) 42 (28-56) 56 (44-67)
—Ratieniswith—=—300-UACR-reduction-id} 1245 -EJT-ET 12484
Patients with = 50% UACR reduction (%) 6 (28) 12 (57) 14 (66)
~ 22-H Albuminuria (mg) 6 - \ - - =
24-H Proteinuria (g) 17 (1.3-2.2) 1.5% (0.8-23) 1.7 (1.3-2.1) 1.3* (0.6-2) 24 (1.9-2.8) 09* (0.6-1.2)
Abbreviation: UACR, urinary albumin-to-creatinine ratio.
*P<005 for intragroup comparison; “P< 005 for between-group comparison.
Table 4| Effects of diuretics on other biochemical parameters
Spironolactone Hydrochlorothiazide Hydrochlorothiazide+amiloride
Baseline 4 Weeks Baseline 4 Weeks Baseline 4 Weeks
_Sodium (mEg/l) 141 28 140 (18] 140 (3.4) 140 (2.3) 141 (19) 140 2.7)
Potassium (mEg/l) 4.7 (0.4) 5 (0.6)* 4.6 (04) 45 (04) 46 (0.5) 5 (0.6)*
UTinary soaiann Uneay 23 ) Teq 1102-201] 227 N B3-271] ZIo 17 0-250] A0 a0-333] T L o0-227] zmi}
Urinary potassium (mEg/24 h) ?3 (59-87) ?9 GYE 91} 77 (67-88) SD (56-105) BU (66~ 94} 6 (67— 91}
Uric acid (mg/dl) 3(1.4) 218 6.5 (1.5) 3(1.6)* AQ15 6(1.7)
Renin (pg/ml) {28—66 82* (37 126} 46 (27-65) IDE* (50-163) 34 (13- 54 168* {95 241)
Aldosterone (pg/mil) 'ISEI (110-198) 203* (162-244) 166 (127-205) 182 (142-222) 119 (80-158) 298* (198-398)

*P= 005 for intragroup comparisons,
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Figure 4. In proteinuric patients without diabetes, sodium depletion by LS or a diuretic is specifically beneficial
in those who are resistant to RAAS blockade
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% of patients without ESRD

Sodium intake, ACE inhibition, and progression to ESRD

Stefan Vegter et al. JASN 2012;23:165-173
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In 500 patients with proteinuric chronic nephropathies, higher salt intake is associated with
an increased risk of progression to ESRD, more proteinuria at baseline and less proteinuria
reduction on follow-up, but does not appear to appreciably affect BP control



Phosphate may promote CKD progression and
attenuate renoprotective effect of ACE inhibition

Carmine Zoccali et al. JASN 2011;22:1923-1930
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Cumulative incidence of ESRD alone and in combination with doubling serum creatinine in
patients stratified according to serum phosphate quartiles.



Cross talk between vitamin D (red), FGF-23-Klotho (yellow), and the RAAS (blue) in healthy
subjects and patients with chronic kidney disease.
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ACE inhibition is renoprotective among obese patients with

proteinuria.

Mallamaci F et al. JASN 2011;22:1122-1128

0.6 7| B.M.L<25 kgim?
HREO5%CI)0.52 (0.31-1.09), p=0.09°
HR95%CI):0.80 (0.43-1 50), p=0. 49"

0.5 1| Hre95%CI)0.81 (0.45-1 47), p=0.49*

Cumulative Incidence of ESRD

. [B.M.L25:30 kgm?
HR(95%CI):0. 55 (0.24-1 23),p=0.14°

HR95%CI)036 (0.20-0 65), p=0.001*
1 | HRE5%CI)0.38 (0.22-0 67),p=0.001*

Differences in Urinary Protein Excretion
(Ramiprilversus Placebo)

-[ B.M.L>30 kgim?

HR(©5%C1)0.14 (0.03-0 65),p=0.01°

|| HR@©5%C1)0.16(0.05-0.52), p=0.002*
HR{S5%CI)0.18(0.06-0 54), p=0.002*

Placebo

0 10 20 30 40

50 0 10 20 30

50 0 10 20 30

(Months) (Months) (Months)
Patients at risk
Placebo 91 75 62 44 25 17 55 45 37 A 15 22 17 11 4
Ramipril 92 7% 68 50 2 24 50 42 38 27 12 27 22 19 10
*Crude.

"Calculatedin amodel including treatment (Ramipril versus placebo), BMI classes, BMI™treatment interaction term, gender,
baseline systolic blood pressure, albumin, hemoglobin, urinary protein and GFR.

**Shrinkage corrected.
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The anti-proteinuric effect of ramipril is maximal on obese patients and minimal in patients

with normal BMI.
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A Glycated Hemoglobin B Glycated Hemoglobin According to Body-Mass Index
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-10 30 Surgical therapy
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) i3 Schauer PR et al.
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Morth Morth N Engl J Med 2014;370:2002-2013
Value at Visit Value at Visit
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Sleeve gastrectomy 9.5 (8.9) 6.7 (6.4) 6.6 (6.4) 6.3 (6.8) 7.0 (6.6) Medical 235 BMI 8.8 (8.5) 71(68) 7.2(67) 7.4 (69) 85 (73)
Gastricbypass 93 (92) 63(62) 63(61) 65 (6.4) 6.7 (6.6) Surgical 35BMI 9.4 (3.1) 67 (69) 66 (66) 68 (68) 7.1(67)
Surgical =35 BMI 9.3 (9.2) 64 (62) 6.4 (6.1) 6.6 (6.4) 6.7 (6.4)
s14 Diabetes Care Volume 37, Supplement 1, January 2014
C Diabetes Medications D Body-Mass Index
35 0.0
Medical therapy
30 Medical therapy -20
@
H
5 25 5
_E E -40
5 20
z 6.0 ol -] E American Diabetes Association
E £ Standards of Medical Care in
s
8 0 .
2w Sl gutectory ? : Diabetes—2014
05 -10.0
Gastric bypass
00- T T T T T T -120- T T T T J . .
3 6 9 12 24 36 0 3 6 9 12 % 3 L. Bariatric Surg'ery'
Month Month
Value at Visit Value at Visit Recommendations
Medical therapy 2.8 31 10 28 26 Medical therapy 364 36 u2 350 343
Sleeve gastrectomy 2.4 094 088 0.94 10 Sleeve gastrectomy  36.1 283 27.1 279 292 & 5 &
Gastric bypass. 25 054 03 047 0.48 Gastric bypass 371 282 6.7 273 279 & Bariatric su rgEr‘.i I'I'IB'|||I bE- CD"EIdErEd

for adults with BMI =35 kg/m” and
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or associated comorbidities are
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Need of prospective controlled studies T Patients with type 2 disbotes who
have undergone bariatric surgery
need lifelong lifestyle support and
medical monitoring. B

+ Although small trials have shown
ghycemic benefit of bariatric surgery
in patients with type 2 diabetes and
BMI 30-35 kg/m’, there is currently
insufficient evidence to generally
recommend surgery in patients with
BMI < 35 kg/m” outside of a research
protocol. E

+ The long-term benefits, cost-
effectiveness, and risks of bariatric
surgery in individuals with type 2
diabetes should be studied in well-

Time (mos) designed controlled trials with

optimal medical and lifestyle therapy

as the comparator. E
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Obesity-related focal and segmental glomerulosclerosis: normalization of proteinuria in an adolescent after
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Should RAS blockade be maintained
throughout the entire

clinical course of CKD patients?
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Group 1, benazepril

T ; Group 2, benazepri

Group 2, placebo
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Changes in eGFR after stopping ACEi/ARB in patients with advanced CKD. Data presents changes as mean
eGFR * SEM in patients with advanced CKD up to 24 months after stopping ACEi/ARB.
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Clinical Case

A 28 yr-old-man with type 1 diabetes started at 18 yr.
Referred in 1990 because of renal function
derangement.

BP 133/78 mmHg.
Serum creatinine 1.4 mg/dl,(CKD-EPI: 69 ml/m/1.73m2)
Proteinuria 1.7 g/24 h.

Enalapril treatment was started. Mean Enalapril doses
during follow-up: 25 mg/day

Mean Proteinuria during follow-up: 0.3 g/day

..... And twenty-three years later (2013): Serum
creatinine 1.3 mg/dl, CKD-EPI: 65 ml/min/1.73 m2)




Clinical Case

Severe ischemic cardiopathy,
Two Myocardial infarctions,
Peripheral vascular disease....

Could cardiovascular events in CKD
patients be decreased by further
proteinuria/albuminuria reduction?



All-Cause and Cardiovascular mortality according with

albuminuria
b. All-cause mortality; ACR
d Cardiovascular mortality; ACR
T T T T 1
5 5 10 30 300 1000
(03 (06) (11) (34) (3349) {113:0)

ACR {mg/g [mgfmmoL])



Conclusions

RAS blockade continues to be the
central antiproteinuric and
renoprotective therapy in CKD

MEASURES TO ENHANCE

REDUCTION IN PROTEINURIA
BY ACEI/ARBs

Antialdosteronic diuretics (eplerenone,
spironolactone)

Other diuretics (hydrochlorothiazide,
amiloride)

Combination ACEI+ARB
Paricalcitol

Pentoxyfillin

Low-sal intake

Dietary phosphate restriction

Weight loss (low-calorie diets, drugs,
bariatric surgery)

Lifestyle changes (physiscal exercise,
stop smoking)
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