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Agenda

» Peter Rossing covered RAS in general

| will cover:
- ACEi vs ARB vs combo's ...
- 0On outcomes:
- albuminuria, GFR, ESRD
- CV events
- mortality




Agenda

 How?
» Separate studies of ACEi and ARB on the
same outcomes (many studies,
metaanalyses)

* head-to-head comparisons of ACEi vs
ARB (few studies)




Angiotensin converting enzyme inhibitors and angiotensin lI
receptor antagonists for preventing the progression of
diabetic kidney disease

Giovanni FM Strippoli', Carmen Bonifati?, Maria E Craig?, Sankar D Navaneethan*, Jonathan C Craig®
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4. Art. No.: CD006257. DOI: 10.1002/14651858.CD006257.




Effects of ARB on mortality

Analysis 2.1. Comparison 2 AlIRA versus placebo/no treatment, Outcome | All-cause mortality.

Review: Angiotensin converting enzyme inhibitors and angiotensin |l receptor antagonists for preventing the progression of diabetic kidney disease
Comparison: 2 AlIRA versus placebo/no treatment

Outcome: | All-cause mortality

Placebo/no
Study or subgroup treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N d a

IDNT 2001 87/579 93/569 L 0921070, 1.20]

IRMA-2 2001 3/389 11201 y 155 [0.16, 1481 ]
Muirhead 1999 /54 04 00[00,00]
RENAAL 2001 158/751 155/762 1.03 [ 085, 1.26 ]
Tan 2002 0/40 0/40 00[00,00]

Total (95% CI) 1813 1596 0.99 [ 0.85,1.17 |
Total events 248 (AlIRA), 249 (Placebo/no treatment)

Heterogeneity: Tau? = 0.0, Chi? = 063, df = 2 (P = 0.73); ? =0.0%

Test for overall effect: Z = 0.07 (P = 0.95)

5

Favours AlIRA Favours placebo




Effects of ACEIl on mortality

Analysis 1.1. Comparison | ACEIi versus placebo/no treatment, Outcome | All-cause mortality.

Review: Angiotensin converting enzyme inhibitors and angiotensin Il receptor antagonists for preventing the progression of diabetic kidney disease
Comparison: | ACEi versus placebo/no treatment

Outcome: | All-cause mortality

Placebo/no
Study or subgroup treatment Risk Ratio
M-
HRandom,95%
n/N a

| Half or less maximum tolerable dose
AlIPRI 1996 5.00 [ 055, 4539 ]

Bojestig 2001 00[00,00]
Capek 1994 o9 /6 00[00,00]
Chase 1993 w6 o9 00[00,00]
Cordonnier 1999 o9 w10 00[00.00]
DIABHYCAR 2004 3342443 3242469 1.04 [ 090, 1.20]
Garg 1998 o7 /4 00[00.00]
Nankervis 1998 0.12[001,213]
Ravid 1993 00[00,00]
Romero 1993 00[00,00]

Sano 1994 300[0.13,7092]

0.005 0.1

Favours ACE




Effects of ACEIl on mortality

Study or subgroup Risk Ratrl‘o
HRandom,95%
d

n/N
Subtotal (95% CI) 2627 1.18 [ 0.41, 3.44 |
Total events 337 (ACH), 328 (Placebo/no treatment)
Heterogeneity: Tau? = 0.48; Chi2 = 4.55,df = 3 (P = 021, P =34%
Test for overall effect: Z =031 (P = 0.76)
2 Maximum tolerable dose

Bakris 1994 o8 o7 00[00,00]

Bauer 1992 1718 15 253[0.11,57.83]
CAPTOPRIL 1993 8207 141202 056 [024, 1.30]
Crepaldi 1998 0/32 034 00[00.00]
HOPE 2000 90/553 122/587 078 [ 061, 1.00]
JAPAN-IDDM 2002 o104 027 00[00.00]
Laffel 1995 1770 073 3.13[0.13,7549 ]
Mathiesen 1999 19 021 00[00,00]
Parving 1989 1715 1.13[ 008, 1659 ]
Phillips 1993 o4 00[00.,00]

Subtotal (95% CI) 1040 0.78 [ 0.61, 0.98 |
Total events 101 (ACH), |37 (Placebo/no treatment)

Heterogeneity: Tau? = 0.0, Chi? = 1.95, df = 4 (P = 0.75), ? =0.0%

Test for overall effect: Z = 2.12 (P = 0.034)

Total (95% CI) 3667 0.91 [ 0.71, 1.17 ]
Total events 438 (ACH), 465 (Placebo/no treatment)

Heterogeneity: Tau? = 0.03; Chi2 = 11.04, df = 8 (P = 0.20); ? =28%

Test for overall effect: Z = 0.71 (P = 0.48)

0 200

Favours placebo




Effects of ARB on ESRD

Analysis 2.4. Comparison 2 AlIRA versus placebo/no treatment, Outcome 4 End-stage kidney disease.

Review: Angiotensin converting enzyme inhibitors and angiotensin |l receptor antagonists for preventing the progression of diabetic kidney disease

Comparison: 2 AlIRA versus placebo/no treatment

Outcome: 4 End-stage kidney disease

Placebo/no
Study or subgroup AlIRA treatment Risk Ratio Risk Ratio
M- M-
H.Random,95% H,Random 95%
n/N n/N d a
IDNT 2001 82/579 101/569 —&— 080 [ 061, 1.04]
Parving 20012 0/389 07201 00[00.00]
RENAAL 2001 147/751 194/762 —8— 0.77 [ 0.64, 093 ]
Total (95% CI) 1719 1532 - 0.78 [ 0.67, 0.91 |
Total events 229 (AlIRA), 295 (Placebo/no treatment)
Heterogeneity: Tau? = 0.0; Chi? = 005, df = | (P = 0.82); > =00%
Test for overall effect Z = 3.18 (P = 0.0015)
1 1 | 1 1
0.5 0.7 I 1.5 .
Favours AlIRA Favours placebo



Effects of ACEl on ESRD

Analysis 1.4. Comparison | ACEI versus placebo/no treatment, Outcome 4 End-stage kidney disease.

Review: Angiotensin converting enzyme inhibitors and angiotensin Il receptor antagonists for preventing the progression of diabetic kidney disease
Comparison: | ACEi versus placebo/no treatment

Qutcome: 4 End-stage kidney disease

Study or subgroup Risk I51.3&}0 Risk Ratr;o
H.Random,95% H.Random,95%
n/N Cl d

Capek 1994 o9 00[00,00]

CAPTOPRIL 1993 20207 063[037, 1.07]
DIABHYCAR 2004 42443 040[0.13,1.29]
HOPE 2000 5/553 088 [ 027, 288 ]
JAPAN-IDDM 2002 /104 00[00,00]
Marre 1987 o010 00[00,00]
Mathiesen 1999 o019 00[00.00]
Parving 1989 oI5 0.16 [ 001, 288 ]
Ravid 1993 0/49 00[00,00]
Romero 1993 o3 00[00,00]

Total (95% CI) 3422 0.60 [ 0.39, 0.93 |
Total events 29 (ACEi), 50 (Placebo/no treatment)

Heterogeneity: Tau? = 0.0, Chi2 = |71, df = 3 (P = 0.64); > =00%

Test for overall effect Z = 2.28 (P = 0.023)

1 1 1 1

0005 0.l 10 200

Favours ACE Favours placebo




Effects of ARB on DSC

Analysis 2.3. Comparison 2 AlIRA versus placebo/no treatment, Outcome 3 Doubling of serum creatinine.
Review: Angiotensin converting enzyme inhibitors and angiotensin |l receptor antagonists for preventing the progression of diabetic kidney disease
Comparison: 2 AlIRA versus placebo/no treatment
Outcome: 3 Doubling of serum creatinine
Placebo/no
Study or subgroup AlIRA treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H Random,95%
n/N n/N a -
IDNT 200! 98/579 135/569 —— 071 [057,090]
Parving 20012 0/389 0201 00[00.00]
RENAAL 2001 162751 195/762 — 084070, 1.01 ]
Total (95% CI) 1719 1532 —__— 0.79 [ 0.67, 0.93 |
Total events 260 (AlIRA), 330 (Placebo/no treatment)
Heterogeneity: Tau? = 0.00; Chi? = 1.22,df = | (P = 0.27), P =18%
Test for overall effect: Z = 291 (P = 0.0036)
1 1 | 1 1
05 0.7 I 15 2
Favours AIIRA Favours placebo




Analysis 1.3. Comparison | ACEi versus placebo/no treatment, Outcome 3 Doubling of serum creatinine.

Review: Angiotensin converting enzyme inhibitors and angiotensin Il receptor antagonists for preventing the progression of diabetic kidney disease
Comparison: | ACEi versus placebo/no treatment

Qutcome: 3 Doubling of serum creatinine

Study or subgroup i Risk Ratio Risk Ratio
M- M-

H.Rmdoné‘? 5% H.Randor%%%
1 |

AIPRI 1996 — 036 [ 0,06, 2.32 ]

Capek 1994 o9 o6 00[00,00]

CAPTOPRIL 1993 251207 431202 057 [ 036,089 ]

DIABHYCAR 2004 480443 6012469 081 [ 056, 1.18]
HOPE 2000 21/553 18/587 124 [067,230]
JAPAN-IDDM 2002 4/104 27 052[0.10,2.69 ]
Parving 1989 215 076 [0.15,393 ]

Ravid 1993 249 0.15 [ 0.04, 065 ]
Romero 1993 o3 00[00,00]-

Total (95% CI) 3399 0.68 [ 0.47, 1.00 |
Total events 103 (ACE), 145 (Placebo/no treatment)
Heterogeneity: Tau® = 0.08; Chi* = 9.52, df = 6 (P = Q.I15), P =37%
Test for overall effect Z = 1.95 (P = 0.051)

Favours placebo




Effects of ARB vs ACEI on proteinuria

Meta-analysis: Effect of Monotherapy and Combination Therapy
with Inhibitors of the Renin-Angiotensin System on Proteinuria in

Renal Disease

Regina Kunz, MD, MSc(Epl); Chris Friedrich, MD; Marcel Wolbers, PhD; and Johannes F.E. Mann, MD

Background: Raduction of proteinura ks assocated with delayed
progression of chronic ladney disease. Reports suggest that angio-
tensin-receptor blockers (ARBS) reduce proteinuria, but results are
variable The relative effect of ARBs and angiotensin-converting
erzyme (ACE) inhibitors, and ther combined administration, re-
mains uncertain

Purpose: To establsh the effect of ARBs versus placebo and alter-
native treatments, and the effect of combined treatment with ARBs
and ACE Inhibitors, on proteinuria

Data Sources: Englsh-language studes In MEDLINE and the Coch-
rane Ubrary Central Register of Controled Triaks (January 1990 to
September 2006), reference Ists, and expert contacts

Study Selection: Randomized trials of ARSs versus placebo, ACE
inhibitors, caldum-channel blockers, or the combination of ARBs
and ACE Inhibitors In patients with or without diabetes and with
micraalbuminurta or proteinuria for whom data were avallsble on
urnary protein excretion at baseline and at 1 to 12 months

Data Extraction: Two Investigators Independently searched and
abstracted studies

Data Synthesis: Forty-nine studies involing 6181 participants re-
ported results of 72 comparnsons with 1 to 4 months of follow-up
and 38 compartsons with 5 to 12 months of follow-up. The ARBs
reduced proteinurta compared with placebo or caldum-channel
blockers over 1 to 4 months (ratio of means, 057 [95% Cl, 047

to 0.68] and 0.69 [Cl, 0.62 to 0.77], respectively) and 5 to 12
months (ratio of means, 0.66 [C1, 0.63 to 0.69) and 0.62 [Q, 055
to 0.70], respactively). The ARBs and ACE Inhibitors reduced pro-
teinuria to a smilar degree. The combination of ARBs and ACE
inhibitors further reduced proteinuria more than either agent alone:
The ratio of means for combination therapy versus ARBs was 076
(Cl, 0.68 to 0.85) over 1 t0 4 months and 0.75 (Q, 0.61 10 092)
over 5 to 12 months; for combination therapy versus ACE Inhibi-
tors, the ratio of means was 0.78 (Q, 0.72 to 0.84) over 1 to 4
months and 0.82 (Cl, 0.67 t0 1.01) over 5 to 12 months. The
antiproteinunc effect was consistent across subgroups

Limitations: Most studies were small, varied In quality, and dd not
provide rellable data on adverse drug reactions. Proteinuria reduc-
tion ks only a surrogate for important progression of renal fallure.

Conclusion: The ARSs reduce proteinurta, Independent of the de-
gree of proteinuria and of underlying disease. The magnitude of
effect s similar regardless of whether the comparator s placebo or
caldum-channel blocker. Reduction In proteinuria from ARBs and
ACE inhbitors 5 smitar, but thelr combination s more effective
than either drug alone. Uncertainty conceming adverse effects and
outcomes that are Important to patients imits applicability of find-
Ings to cinical practice.

Ann infam Mod 2008;14830-48
For author afifations, oo ond of toxt




Effects of ARB vs ACEI on proteinuria

Comparator: ACE inhibitor
Andersen et al., 2000 (39)
Bamett et al., 2004 (5)
Campbell et al., 2003 (49)
Cetinkaya et al., 2004 (50)
Esnault et al., 2005 (51)
Femrari et al., 2002 (52)
Horita et al., 2004 (53)
Jacobsen et al., 2003 (41)
Lacourciére et al., 2000 (54)
Luno et al., 2002 (55)
Matos et al., 2005 (56)
Matsuda et al., 2003 (57)
Matsuda et al., 2003 (57)
Mogensen et al., 2000 (58)
Renke et al., 2004 (59)
Russo et al., 2001 (60)
Rutkowski et al., 2004 (61)
Schulz et al., 2000 (62)
Segura et al., 2003 (63)
Sengul et al., 2006 (64)
Song etal., 2006 (65)
Tutiinct et al., 2001 (66)
Total

1.36 (0.59-3.18)
0.83 (0.70-0.99)
1.16 (0.62-2.18)
1.01 (0.84-1.22)
0.84 (0.54-1.30)
0.94 (0.40-2.23)
1.29 (0.22-7.64)
0.94 (0.54-1.65)
1.08 (0.73-1.62)
0.92 (0.48-1.76)
1.18 (0.73-1.90)
1.44 (0.79-2.61)
1.06 (0.52-2.16)
1.30 (1.00-1.69)
1.14 (0.60-2.15)
1.03 (0.70-1.52)
0.90 (0.65-1.25)
0.60 (0.30-1.23)
1.14 (0.66-1.97)
0.96 (0.87-1.07)
0.94 (0.67-1.32)
1.29 (0.87-1.90)
0.99 (0.92-1.05)

continued

I
05

Favors ARB

Favors Comparator




Agenda

 How?
» Separate studies of ACEi and ARB on the

same outcomes (many studies,
metaanalyses)

* head-to-head comparisons of ACEi vs
ARB (few studies)




Telmisartan vs enalapril
in diabetic nephropathy

Prospective, randomized, double-blind,
forced-titration, multicentre, parallel-group, 5-year treatment

Telmisartan 80 mg*

Telmisartan 40 mg |

|
>, lIil

Enalapril 10 mg

Enalapril 20 mg*

1 month 1 month 59 months

GFR GFR GFR GFR GFR
Baseline Yr 1 Yr2 Yr3 Yr4

*Optional dose-reduction to telmisartan 40 mg or Enalapril
10 mg after 2 months Barnett et al. N Engl J Med 2004;351:1952—1961
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Primary endpoint: GFR after 5 years

Total GFR

I Eimisartarlll Enaladinalapiing
after 5 years
B Telmisartan 40-80 mg after 5 years

Change in GFR

Telmisartan Enalapril

3m?2

mgqninﬁc—b?

Barnett et al. N Engl J Med 2004;351:1952—-1961.
Erratum in: N Engl J Med 2005;352:1731
Barnet. Acta Diabetol 2005; 42 Suppl 1:5S42-S49




ONTARGET: Design

Randomized
Double-blind

Ontarget Investigators NEJM 2008;358: 1547; Mann et al., Lancet 2008,;372:547



ONTARGET: Results, prim. outcome

0.207  _Telmisartan
—— Ramipril
o . -
B -—-= Telmisartan plus ramipril
&
;
L
v
B
=
S
E
3
)
om 1 1 I 1 1
0 1 2 3 4 5
Years of Follow-up
No. at Risk
Telmisartan 8542 8177 7778 7420 7051 1687
Ramipril 8576 8214 7832 7472 7093 1703
Telmisartan 8502 8133 7738 7375 7022 1718
plus ramipril

Figure 1. Kaplan—Meier Curves for the Primary Outcome in the Three Study
Groups.

The composite primary outcome was death from cardiovascular causes,
myocardial infarction, stroke, or hospitalization for heart failure.



ONT: Results, prim. outcome, subgroups

A
Incidence of Primary
No. of Outcome in Ramipril P Value for
Subgroup Patients Group (%) Relative Risk (95% Cl) Interaction
Primary composite 17,118 16.5
Cardiovascular disease 0.79
Yes 15,627 16.8
No 1,486 13.1
Systolic blood pressure 0.10
<134 mm Hg 5,704 16.2 &
>134 to <150 mm Hg 6,042 149 =
>150 mm Hg 5,352 18.4 -
> Diabetes 0.97
Yes 6,391 20.7
No 10722 140 -
HOPE risk score 0.21
<3.677 5,751 10.1 -
>3.677 to <4.090 5,620 15.0 a
>4.090 5,747 244 —t
Age 0.65
<65 yr 7,319 13.0 &
=65 to <75 yr 7,310 17.3 —
275 yr 2,489 242
Sex 0.68
Male 12,537 16.7  —
Female 4,581 15.8 =
0.l7 1.0 l.IB

- -

Telmisartan Better Ramipril Better




Ol\BI T: Results. prim. outcome. subgrouns

Incidence of Primary
No. of Outcome in Ramipril P Value for
Subgroup Patients Group (%) Relative Risk (95% Cl) Interaction
Primary composite 17,078 16.5
Cardiovascular disease 0.82
Yes 15,589 16.8
No 1,484 13.1
Systolic blood pressure 0.64
<134 mm Hg 5714 16.2 -
>134 to <150 mm Hg 6,019 14.9 - =
>150 mm Hg 5,329 18.4 =
Diabetes 0.15
Yes 6,365 20.7 .
No 10,708 14.0 —t-—
HOPE risk score 0.97
<3.677 5,676 10.1 =
>3.677 to <4.090 5,570 15.0 £
>4.090 5,832 244 —a—
Age 0.75
<65 yr 7,362 13.0 L
265 to <75 yr 7,177 17.3 .
275 yr 2,539 242
Sex 0.82
Male 12,497 16.7 B
Female 4,581 15.8 El
0f7 1.0 1!3

Ramipril plus Ramipril Better
Telmisartan Better



Renal-ONTARGET: Dialysis or doubling of s-
creatinine (n= 613 outcomes in 25,620 participants)

Mann et al., Lancet 2008;372:547

— Telmisartan
——Ramipnil
Tel. & Ram.

prempr— Ly

wl
2
Q
o
-
@
=
o
-
@
=
I
-
s
=
-
£S5
L

p = 0.420
R&Tvs R p=0038

3 4

Years of Follow-up

No. at Risk

T 3542 8136 7908
R 8576 8206 7945
T&R 8502 8085 7808




ORIENT trial: ACEi + ARB in diabet. NP

comparison: - Olmesartan
- Placebo

- 600 Pat with type 2 DM, hypertension, macroalbuminuria
and serum-creatinine 1.2 - 2.5 mg/dl

- 75% treated with ACE1
- mean follow-up 3.2 years

- Prim. outcomes: Dialysis, doubling of serum creatinine or
death in 41% vs 45%, p=0.78

- CV outcomes: 18 vs 21 Pat.

Imai etal Diabetologia (2011) 54:2978-2986



ORIENT trial: ACEi + ARB in diabet. NP

Dialysis, creatinine x2 or death

30.

60- ___i==Placebo
o o
& 4 Olmesartan
5 40
O
@
Q.

20

0

0 6 12 18 24 230 368 42 48 54
Time of study (months)

No. at nisk
Olmesartan 282 278 259 238 217 184 107 44 17
Placebo 284 279 259 236 211 176 102 41 17

Imai etal Diabetologia (2011) 54:2978-2986



Aliskiren Trial in Type 2 Diabetes Using Cardio-Renal Endpoints
(ALTITUDE): rationale and study design

Hans-Henrik Parving'~, Barry M. Brenncr:. John. J. V. M«.‘\lurm}-". Dick de Zeeuw?,
Steven M. Haftner”, Scott D. Solomon”, Nish Chaturvedi’, Mathieu Ghadanfar®, Nicole W eissbach®,
Zhihua Xiang®, Juergen Armbrecht® and Marc A, Pfefler’

» 8.600 randomisierte Patienten mit Typ [I-DM und Ch ALTITUDE
Albuminurie > 0,2 g/g oder Mikroalbuminurie plus eGFR < 30-60 ml/min
oder kardiovaskulare Erkrankung

e

Randomisierung Ergebnisse
n=28.600 ca. 2012

Aliskiren 150 mg Aliskiren 300 mg

Placebo

TEOOECOIOEOIRES

([ EX X EXEE RN Y ]

Konventionelle Behandlung; muss ACE-l oder ARB enthalten

[ >0 > @
L 4-12 Wochen 4 Wochen ca. 4 Jahre (Event driven)

..!{0.

J

Parving et al. Nephrol Dial Transplant. 24:1663, 2009




ALTITUDE TRIAL,

preliminary results

Aliskiren Placebo Total
Variable (N=4283) (N=4296) (N=8579) HR 95%ClI P-value
Primary composite outcome 581(13.6%) 542(12.6%) 1123 1.09 (0.97,.1.22) 0.1663
(13.1%)
Secondary composite outcome -CV 444 (10.4%) 396(9.2%) 840(9.8%) 1.14 (0.99,1.30) 0.0664
Secondary composite outcome - renal 166(3.9%) 180(4.2%) 346(4.0%) 0.93 (0.76.1.15) 0.5178
Componentevent
CV death 179(4.2%) 162(3.8%) 341(4.0%) 1:12 (0.90.1.38) 0.3110
Resuscitated sudden death 13(0.39%) 81(0.29%) 21(0.2%) 1.64 (0.68,.3.95 02737
Non-fatal Ml 90(2.1%) 88(2.0%) 178(2.1%) 1.03 (0.77.1.39) 0.8302
Non-fatal stroke 112(2.6%) 85(2.0%) 197 (2.3%) 1.34 (1.01.1.77) 0.0439
Unplannedhospittalization for heart 150(3.5%) 155(3.6%) 305(3.6%) 0.98 (0.78.1.23) 08716
failure
Onsetof ESRD/renal death 72(1.7%) 60(1.4%) 132(1.5%) 1.22 (0.87.1.72) 0.2518
Doubling of baseline serumcreatinine 141(3.3%) 159(3.7%) 300(3.5%) 0.90 (0.71.1.12) 0.3431
Deathfrom any cause 297 (6.9%) 77(6.4%) 574(6.7%) 1.08 (0.92,1.27) 0.3661



In people with diabetic nephropathy .....

» Mortality: Evidence for reduction by ACEI, no
such evidence for ARB

» Major renal & CV outcomes: Evidence for no
difference of ACEi and ARB

* Proteinuria: Evidence for no difference of ACEI
and ARB

» Cough: Evidence for ARB causing less cough
than ACEI, evidence for no other major
differences in harm




In people with diabetic nephropathy .....

« Combo of ACEI & ARB or ACEI/ARB & DRI :

Evidence for no benefit

Evidence for harm







Effects of ACEI on renal outcomes,

doubling of serum creatinine & dialysis

Ho of patients with eventtotal Ho of palienls

Strippoli et al

B MJ 2004:329:828-39 ”"?;ﬁé‘:l'_‘:;"i:mﬂl'i”'! Flacebo or ne-reatment |'|a|?'|at|l|:rlll1ﬁ.lr5|§f tl IIII|I‘??'I\>|;'|hl |raFri;:jlc||i|=l1i'|l".ilg'='3.k ol
? ) Doubling of serum creatining concenlralion
Capsk 10041 i) il Mot esfimahle
Rormern 1953°4 013 013 ot ssfimabla
. Maschi 1996727 1% 75 T, e 76 0300602
M eta-ana | yS IS Of AC E I & Parving 108077 25 ¥ . 013 076 (01503
Katayama 2002°%" 4104 v . i 318 082 (010126
. . . Ranid 13993 4 12045 B 1124 045(00d 006S)
A R B t I’I a. | S | n pe O p I e Wi t h Micro-HOPE 20007 1553 18587 Tl B 124 (06T 023
Lewds 1833 D537 43z il MW 05T (03608

diabetic nephropathy On  [eEE—_—GGGT—
Tastfor overall effect: z=1.77, P=0.02
renal outcomes and on
End slage renal diseaz e
mortality iz o v i

Marra 1337°% 10 10 HNot estimahla
Mathiazsn 1995%° 013 il Hat esfimabla
Fanicl 19934 049 05 Hat extimatla
Formarn 1903+ 13 13 Nt estimabla
. T W . . -+t - -
Parving 13857 = 015 17 271 0G0 o288
. e = oy a3 7
Mizro-HOPE 2000° 553 BT i 1619 08 (02728
Lewis 1583 T iz -l FI0 ORI (03T t1.07)
Tatal (95% CI) 978 928 - 10000 064 {04010 1.08)

Test for hetragansity: 7o=1.18, df=2, P=0.58, 1*=0%

Tastfor oerall effect: 2=1.83, P=0.07 L T I
Farvaurs agent Favurs placsbo
orno freatment

Eftact of anglotansin convaring enzyma Innibltors comparsd wth placeba or no fraaimant on renal functian (doubling af serum craatining concerdration and
anp ranal disase)




Effects of ARB on renal outcomes,

doubling of serum creatinine & dialysis

Strippoli et al
BMJ 2004;329:828-39

Ho af paliants with sventtatal Ho of patiants

— Relative risk Weight ~ Relative risk
m:T:qul;Tl:;ngu"rlisl Plcaboo 1 featmet (random) 057 (% irndom) 05% €1
Meta'analySIS Of ACEI & Doubling of semm crealinine concenration
. . . Parving 2001 w38 e 8 0'3d am Nt estimable
ARB trials in people with Leis 2001 i ke . 0 0T ST
. . Brenner 2001 162751 LN + WA OBt
diabetic nephr opathy on Tl (35%C) 1 52 o WA 07906708
Teatfor heteragenaity: p=1.2, df=1, P=0.27, I%=18.2%
renal outcomes and on Tstor ol e =201, P04

mortality

End stage renal disease

Parving 2001 4 T 03 2t Mot estimable
Lenia 2001 B2 10150 il HE OHDE 10
Brenner 2001 1477751 104762 4= BBES 0.7 (0Bt 003
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Fig. 2. Effect of ACEL ARB or combined therapy on all-cause mortality.




Table 2. Effects of ACEL, ARB and combined therapy with ACEl + ARB on cardiovascular
outcomes and renal outcomes; Significant results have been reported in bold

Outcomes

No. of trials  No. of patients

RR (95% CI)

ACEI versus placebo/no treatment
Cardiovascular
Fatal events®
Nonfatal events®
Renal
Doubling of creatinine
Microalbuminuria — macroalbuminuria
Microalbuminuria — nommoalbuminuria
ARB versus placebo/no treatment
Cardiovascular
Fatal events®
Nonfatal events®
Renal
Doubling of creatinine
Microalbuminuna — macroalbuminuria
Microalbuminura — normmoalbuminuria
ACEI versus ARB
Cardiovascular
Fatal events®
Nonfatal events®
Renal
Doubling of creatinine
Microalbuminuria — macroalbuminuria
Microalbuminuna — normmoalbuminuria
ACEIl + ARB versus ACEI
Cardiovascular
Fatal events®
Nonfatal events®
Renal
Doubling of creatinine
Microalbuminuria — macroalbuminuria
Microalbuminuna — nomoalbuminuria
ACEIl + ARB versus ARB
Cardiovascular
Fatal events®
Nonfatal events®
Renal
Doubling of creatinine
Microalbuminuna — macroalbuminuria
Microalbuminuna — nomoalbuminuria

0.94 (0.65-1.37)
0.88 (0.82-0.94)

0.62 (0.46-0.84)
0.49 (0.36-0.65)
2.99 (1.82-4.91)

1.10 (0.81-1.50)
0.77 (0.61-0.98)

0.78 (0.68-0.90)
0.45 (0.37-0.54)
2.83 (1.14-7.07)

0.80 (0.61-1.04)
1.00 (0.93-1.07)

1.03 (0.77-1.38)
1.20 (0.99-1.46)
1.00 (0.62-1.61)

0.95 (0.71-1.27)
1.03 (0.96-1.10)

0.40 (0.02-6.61)
0.73 (0.59-0.89)
1.25 (0.61-2.59)

0.77 (0.58-1.01)
1.03 (0.96-1.11)

1.09 (0.77-1.54)
0.87 (0.71-1.08)
1.09 (0.78-1.53)
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Fig. 3. Effect of ACEIL, ARB or combined therapy on ESKD.
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